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Abstract: The existing attendance system still has drawbacks, namely the queue in front of 

WKH�¿QJHU�VFDQQHU��WKH�DWWHQGDQFH�GDWD�DUH�QRW�LQWHJUDWHG�ZLWK�+XPDQ�5HVRXUFHV�6\VWHPV��

DQG�DOVR�WKH�HPSOR\HHV�ZKR�ZRUN�RXWVLGH�WKH�RI¿FH�FDQQRW�JHW�LQ�WKH�DWWHQGDQFH�V\VWHP�WR�

roll presence. In the other hand, everyone has the mobile devices and all the mobile devices 

ZLOO�EH�HPEHGGHG�D�¿QJHU�VFDQQHU� LQ� WKH�IXWXUH�� ,Q� WKLV�SDSHU�� LW� LV�SURSRVHG� WKH�DEVHQFH�

V\VWHP�XVLQJ�RQH�RZQ�GHYLFH��7KH�¿QJHU�VFDQQHU�DQG�FRRUGLQDWH�*OREDO�3RVLWLRQ�6\VWHP�

(GPS) are used as inputs for the attendance system that integrated with payroll system and 

human resource management tools. Application base on android platform is developed 

because the android is the most platforms that have been using in the most mobile devices. 

Using our proposed methodology, the employee can roll presence using their mobile devices 

DQG� WKH�GR�QRW�QHHG� WR�EH� LQ�TXHXH�DQG� WKH�HPSOR\HHV�ZKR�ZRUN�RXWVLGH� WKH�RI¿FH�DOVR�

FDQ� UROO�SUHVHQFH��5HVHDUFK�VKRZHG� WKDW�SURSRVHG�PHWKRGRORJ\�FDQ�EH�XVHG� IRU� WKH�QH[W�

generation attendance system.

Keywords: Absence system, Finger print analysis, Mobile devices

INTRODUCTION
At this time the attendance is mostly done 

HLWKHU�E\�KDQG�RU�E\�HOHFWURQLF��¿QJHUSULQW�VFDQQHUV�

are widely used by companies today). These methods 

have limitations in processing the data, for example 

when the company has a payroll system, and then the 

system operator must enter the employee attendance 

GDWD�PDQXDOO\��WKHQ�WKH�DWWHQGDQFH�ZLOO�EH�GLI¿FXOW�WR�

integrate with systems owned by the company.  The 

next limitation is encountered when the company 

also has a project with worker outside of the building 

company. Our proposed method is expected to 

provide a solution for using GPS coordinate obtained 

through the mobile devices that owned by employees. 

The GPS coordinate sent to payroll system as the 

data where the location of the employee. The next 

issue is expected to overcome the problems that 

often occur, such as cheating. The employee asking 

IULHQGV� WR� ¿OO� WKH� DWWHQGDQFH� KLV�KHU� IULHQGV� �RIWHQ�

referred to as illegal attendance and usually occurs in 

the attendance manual systems). Therefore, it needs 

a better system to tackle the problems of attendance 

system to be more effective, more accurate, and can 

be integrated with payroll system. 

In this paper, it is proposed online attendance 

system on one own mobile devices and is integrated 

with the payroll system. The proposed method is a 

system created to overcome some of the limitations 

that occur in manual or electronic attendance system 

which is often conventionally used today. Our study 

also aims to provide a solution to the problems of 

employee performance. It will be able to give an 

exact picture of the performance of the employees of 

WKH�FRPSDQ\��SURYLGH�WKH�RSWLPL]DWLRQ�DQG�HI¿FLHQF\�

of the payroll system which is a system that is useful 

notes any data regarding employee attendance data 

from each respective company. In the long-term 

use is expected to help improve the company’s 

performance.

LITERATURE REVIEW

%LRPHWULF�DQG�¿QJHU�SULQW

The word biometrics comes from the Greek 

bios and metrics, bios meaning is life, and metrics, 

ZKLFK�PHDQV�WKH�VL]H�>�@��%LRPHWULFV�FDQ�EH�GH¿QHG�DV�

a characteristic physiological and behavioral that can 

be utilized to verify the identity of an individual, and 

LQFOXGHV�YHUL¿FDWLRQ�RI�¿QJHUSULQWV��KDQG�JHRPHWU\��

retinal scans, iris scans, facial recognition and 

VLJQDWXUH�YHUL¿FDWLRQ�>�@��%LRPHWULF�DXWKHQWLFDWLRQ�LV�

NQRZQ�DV�DXWRPDWLF�LGHQWL¿FDWLRQ��RU�YHUL¿FDWLRQ�RI�

identity, of an individual using a biological feature 

that has physiological characteristics such as a 

¿QJHUSULQW� RU� VRPHWKLQJ� GRQH� WKDW� KDYH� EHKDYLRUDO�

characteristics, such as a signature [3]. In practice, 
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WKH� SURFHVV� RI� LGHQWL¿FDWLRQ� DQG� DXWKHQWLFDWLRQ� LV�

WKH� DELOLW\� WR� YHULI\� DQG� FRQ¿UP� WKH� LGHQWLW\� DQG�

solved by using one or a combination of the three 

WUDGLWLRQDO� LGHQWL¿FDWLRQ� WHFKQLTXHV�� VRPHWKLQJ� \RX�

have; something that you know; or something that is 

you [4], [5].

Fingerprint biometrics is one form, a science 

that uses physical characteristics to identify a person 

[6], [7]. Finger print is ideal for this purpose because 

it is easy to be collected and analyzed, and has never 

changed even though the person’s age. Fingerprint 

matching has been successfully used by law 

enforcement for more than a century [8], [9].

Human Resources Information System (HRIS) 

7KH�+XPDQ�5HVRXUFHV�,QIRUPDWLRQ�6\VWHP�LV�

a software or online solution for the data entry, the 

data tracking, and data information needed for human 

resources, payroll, management, and accounting 

functions in business. Hundreds of companies sell 

+5,6�DQG�HDFK�+5,6�KDV�GLIIHUHQW�FKDUDFWHULVWLFV��,W�

GHSHQGV�RQ�WKH�KDUGZDUH�DQG�¿QJHU�SULQW�VFDQQHU�WKDW�

WKH\�XVH���2XU�SURSRVHG�+5,6�FDQ�EH�LQWHJUDWHG�ZLWK�

DQ\�¿QJHU�SULQW�VFDQQHU��,W¶V�HDV\�WR�XVH�DQG�FDQ�EH�

customized. 

$QGURLG�¿QJHU�SULQW�VFDQQHU

 Mobile device is considered to be a valuable 

tool in conducting various activities due to their 

small size and has a good ability to support a variety 

of activities [10]. One of the mobile operating system 

that is widely used these days is the Android OS from 

Google, even according to the survey that has been 

conducted, the Android operating system became the 

most popular and most widely used today [11], [12].  

To implement our proposed methodology of the 

making of the attendance system, we need a device 

that has the ability to perform biometric methods and 

the ability to take the position or coordinates of the 

user and at the moment there is an Android device 

that is capable of doing that.

METHOD
Our research method used experimental design. 

Firstly, observations of the existing payroll system 

is conducted and its relationship with the current 

attendance system; this is done in order to know how 

the integration is performed and the effectiveness of 

existing integration between the payroll system and 

attendance (absence) system. After, the observations 

and analysis are done, and then it proceeded with the 

manufacture of mobile applications based attendance 

system using the android operating system. 

Research tools

In this research tools as shown in table 1 is 

XVHG�� )LUVW�� DOO� HPSOR\HH� ¿QJHU� SULQW� LV� FDSWXUHG�

XVLQJ� D� ¿QJHU� SULQW� VFDQQHU� >��@� DQG� VDYHG� WKHVH�

LQIRUPDWLRQ� DV� D� GDWDEDVH� ¿QJHU� SULQW��$QGURLG� WDE�

ZDV� XVHG� WR� HYDOXDWH�PDWFKLQJ�¿QJHU� SULQW� V\VWHP��

WKH�¿QJHU�SULQW�IURP�WKLV�WDE�ZLOO�EH�PDWFKHG�WR�WKH�

GDWD�EDVH�¿QJHU�SULQW�

Some software or programming languages are 

also used to complete our system such as PostgreSQL 

Database and Eclipse IDE. All the application 

installed in web server and web services.   

Data Analysis

The results of the experiment will produce a 

certain amount of data that can be analyzed related 

to the accuracy of the data, so that the desired results 

can be said to have been achieved. The data analysis 

was performed are as follows: 

7DEOH����5HVHDUFK�WRROV

Device 6SHFL¿FDWLRQV

Finger print scanner USB Finger print scanner

Android Tab Samsung Galaxy Tab 2 7 

inch P3100 Android 4.0.4 

Ice Cream Sandwich (API 

level 15)

Hosting, payroll, and web 

service Server

350 MB disk space, 25 

GB data transfer, 512 

virtual memory limit

Postgresql Database $SSOLFDWLRQ�+5,6�

Database

Eclipse IDE Editor for application 

source code

�� $IWHU� WKH� XVHU� GLG� DWWHQGDQFH� SURFHVV� DW� WKH�

PRELOH� GHYLFH� XVHG� ¿QJHU� SULQW� VFDQQHU�� WKHQ�

the data will be examined further in the payroll 

application.

�� 0DWFKLQJ�UHODWHG�WR�WKH�XVHU�RI�*36�SRVLWLRQLQJ�DW�

WKH�WLPH�GRLQJ�DWWHQGDQFH��FRQGXFW�XVHU�SUR¿OHV�

attendance, as well as the related working hours 

data, overtime, shift and other functions in the 

payroll system.

�� 8SRQ�DQDO\]H�WKH�GDWD�LQ�WKH�SD\UROO�DSSOLFDWLRQ�

is done, and then it will continue with the analyze 

data on the absence (attendance) application on a 

mobile device where the application is also can 

displays data on the payroll but limited, only on 

users who access the application.

�� 7KH�QH[W�VWHS�LV�WR�DQDO\]H�WKH�FDOFXODWLRQ�UHVXOWV�

of the absence payroll application is made 

whether the user is in conformity with the method 

of calculating payroll result.

�� 3HUIRUP�SULQWLQJ�SD\UROO�UHODWHG�UHSRUWV�RI�XVHUV�

that exist in the system so that the purpose of 

calculating the payroll system is reached.
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$SSOLFDWLRQ�0RGXOH

Employee module is a payroll application 

module that serves to manage employee data, such as 

employee registering, deleting the list of employees, 

employee groups, etc. To enroll this system, an 

employee has to do two steps processes. First, 

prospective employees must enroll through their 

android device using existing attendance application 

on the device, then the second step, the admin of 

payroll application will complement the data of the 

prospective employees and prospective employees 

have registered to be employees be able to use the 

features available in this application.

$EVHQFH�$SSOLFDWLRQ�RQ�$QGURLG�'HYLFH�

Our proposed application runs on android 

devices connected to employee payroll application 

on the admin side through an internet connection. 

This application will take the user position used the 

GPS module that is available on the android device 

[14], [15]. Moreover, the application also do match 

WKH�XVHU¶V�¿QJHUSULQW�VWRUHG�LQ�D�GDWDEDVH�VHUYHU�DQG�

retrieve the date and time when the user is doing 

absent [16], [17], [18]. Our method will increase 

the accuracy of the attendance system for taking a 

position, date and time in real time. The use of user 

LGHQWL¿FDWLRQ� XVLQJ� ¿QJHUSULQW� PHWKRG� ZLOO� DOVR�

reduce possible fraud because the user cannot leave 

the device he has done to others for attendance.

In addition to absence application, the 

HPSOR\HH�FDQ�DOVR�¿QG�WKH�LQIRUPDWLRQ�UHODWHG�WR�GDWD�

DW�+5,6��VXFK�DV�WRWDO�ZRUNLQJ�KRXU��WRWDO�RYHUWLPH��

DQG�SD\UROO�UHSRUW��7KH�ÀRZ�FKDUW�RI�WKLV�DSSOLFDWLRQ�

LV� VKRZQ� LQ� ¿JXUH� ���7KH� LQIRUPDWLRQ� UHJDUGLQJ� WR�

+5,6�DOVR�FDQ�EH�VHHQ�WKURXJK�ZHE�WKDW�XVLQJ�+70/�

code. 

0RGL¿HG�PDWFKLQJ�¿QJHU�SULQW�DOJRULWKP

,Q�WKLV�SDSHU��PDWFKLQJ�¿QJHU�SULQW�DOJRULWKP�

that introduced by reff. [6] is used. But the algorithm 

LV� PRGL¿HG� WR� UXQ� IDVWHU��$OJRULWKP� LV�PRGL¿HG� LQ�

processing data, only one area is taken for matching 

¿QJHU� SULQW�� 7KH� ÀRZ� FKDUW� RI� PRGL¿HG� PDWFKLQJ�

¿QJHU�SULQW�DOJRULWKP�ZDV�VKRZQ�LQ�¿JXUH���

$V�VHHQ�LQ�¿JXUH����WKH�¿UVW�VWHS�LV�¿QJHU�SULQW�

image preparing. In this step we take width and height 

¿QJHUSULQW� LPDJH� WKDW�ZLOO�EH�DQDO\]HG�DQG�XVHG�DV�

D� FRPSDULVRQ�ZLWK� GDWDEDVH� ¿QJHUSULQW� LPDJH��7KH�

width and height of the image has to be taken to 

determine the array that is used to accommodate a 

byte array from each pixel. Then, the gray level of 

each pixel is taken and the gray value of each pixel 

has to be calculated and stored into a two-dimensional 

array.

Fig.1: Flow Chart of User Application

             

)LJ����)ORZ�FKDUW�RI�¿QJHU�SULQW�PDWFKLQJ

Converting bitmap to binary array is done 

because the analysis will be much easier to do. The 

binary arrays have only two values which are true or 

false, where true means the pixel is black and white 

pixel means false. Giving a value of true or false 

based on whether the pixel has a gray value greater 
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than the overall average of gray level or not. It will 

be set false if the level is greater than average and 

vice versa.

Smoothing process is needed to took out the 

noise on the bitmap and can be reduced the noise 

thereby increasing the accuracy. 

Thinning process is done by reff. [6] algorithm 

EXW� WKH�DOJRULWKP�KDV� WR�EH�PRGL¿HG� LQ�RUGHU� WR�EH�

RSWLPL]HG�IRU�WKH�DOJRULWKP�UXQ�IDVWHU��7KH�¿UVW�VWHS�

LV�WR�GLYLGH�WKH�¿QJHUSULQW�LPDJH�LQWR���UHJLRQV��WKHQ�

each region examined which parts have a byte array 

of pixels meeting true and false, each meeting will 

add value to the region as one. Then the part that has 

the most true and false byte meetings is what will be 

in thinning, so it is not necessary to thinning process 

at all the pixel, but all the result is stored as data for 

ODWHU�FRPSDULVRQ�ZLWK�RWKHU�¿QJHUSULQW�LPDJH��

When the pixel comparison is done it will be 

checked how many percent of the degree of similarity 

between the two images. The greater the degree of 

similarity is determined the more accurate level of 

similarity.

RESULTS AND DISCUSSION

Based on 20 attempts in 20 respondents, 

we found the matching percentage of respondents 

FRPSDUH�WR�P\�¿QJHU�SULQW�VKRZQ�LQ�WDEOH����7KH�WDEOH�

VKRZHG�WKDW�RXU�SURSRVHG�PDWFKLQJ�¿QJHU�DOJRULWKP�

can be used in our system absence because all the 

result is less than 50%.

  7DEOH����0DWFKLQJ�¿QJHU�SULQW�

No. 5HVSRQGHQW Matching Percentage

1 5HVSRQGHQW�� 2.00%

2 5HVSRQGHQW�� 2.60%

3 5HVSRQGHQW�� 0.50%

4 5HVSRQGHQW�� 3.64%

5 5HVSRQGHQW�� 3.38%

6 5HVSRQGHQW�� 8.07%

7 5HVSRQGHQW�� 9.11%

8 5HVSRQGHQW�� 0.26%

9 5HVSRQGHQW�� 23.43%

10 5HVSRQGHQW��� 1.30%

11 5HVSRQGHQW��� 1.56%

12 5HVSRQGHQW��� 0.26%

13 5HVSRQGHQW��� 4.42%

14 5HVSRQGHQW��� 14.50%

15 5HVSRQGHQW��� 7.81%

16 5HVSRQGHQW��� 13.80%

17 5HVSRQGHQW��� 3.38%

18 5HVSRQGHQW��� 24.82%

19 5HVSRQGHQW��� 5.12%

20 5HVSRQGHQW��� 21.87%

$V�VKRZQ�LQ�¿JXUH����WKHUH�DUH�VHYHUDO�PHQXV�

on the main screen applications, such as About 

$SSOLFDWLRQ� �7HQWDQJ� DSOLNDVL�� DQG� 5HJLVWUDWLRQ�

�5HJLVWUDVL��� ZKLFK� LV� FODVVL¿HG� DV� D� PHQX� EDU��

7KHQ�WKHUH�DUH�WZR�PRUH�PHQXV�WKDW�LV�FODVVL¿HG�DV�

a main menu: Attendance (Presensi) and Payroll & 

Schedule (Payroll & Jadwal) which was made using 

the button. 

:KHQ�XVHUV�ZDQW�WR�XVH�WKLV�DSSOLFDWLRQ��¿UVWO\�

the device and user data have to be registered in the 

employee payroll application on the admin side, if the 

user has not registered, it can choose the registration 

PHQX�IRUP�DV�VKRZQ�LQ�¿JXUH����

7KH� XVHU� PXVW� ¿UVW� DFWLYH� WKH� ¿QJHU� SULQW�

scanner on their devices or if the devices do not have 

¿QJHU�SULQW�VFDQQHU��WKH\�FDQ�FRQQHFW�WR�WKH�H[WHUQDO�

¿QJHU� SULQW� VFDQQHU�� 7KHQ� SXW� KLV� ¿QJHU� RYHU� WKH�

¿QJHUSULQW� VHQVRU� DQG�SUHVV� D� EXWWRQ� WKDW�ZLOO� VHQG�

WKH�GDWD�FDSWXUH�GHYLFH�DQG�D�¿QJHUSULQW�VFDQ�UHVXOWV�

to the server, the server will check if the device 

has been previously registered or not and send the 

response returns the device.

Fig.3: Screen on the mobile device

CONCLUSION
�� )LQJHUSULQW� DV� RQH� ZD\� WR� GR� LGHQWL¿FDWLRQ�

employee and can be collaborated with GPS 

and mobile technologies to create an accurate 

attendance applications.

�� 0HWKRG� FRPSDULVRQ�PDWFKLQJ� ¿QJHUSULQW� FDQ�

still be optimized by using image segmentation 

RQ�WKH�¿QJHUSULQW��7KHQ�WUDQVIRUP�SL[HOV�LQWR�D�

binary array and compare based binary so that it 

can expedite and accelerate matching process. 

Some of the methods that can be removed 

to optimize the matching time are the search 

GLUHFWLRQ� DQG� PHWKRG� RI� GHWHFWLQJ� ¿QJHUSULQW�

ULGJH�GHWDLO�PLQXWH� DV�¿QJHUSULQW� ULGJH� HQGLQJ�

and bifurcation. 
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�� 2XU�SURSRVHG�PHWKRG�FDQ�VROYHG�WKH�LVVXHV�WKDW�

came up in conventional absence or attendance 

V\VWHP�VXFK�DV�WKH�TXHXH�LQ�IURQW�RI�WKH�¿QJHU�

scanner, the absence data are not integrated 

ZLWK�+XPDQ�5HVRXUFHV�6\VWHPV��WKH�HPSOR\HHV�

ZKR� ZRUN� RXWVLGH� WKH� RI¿FH� WKDW� FDQQRW� GR�

attendance, and cheating (The employee asking 

IULHQGV�WR�¿OO�WKH�DWWHQGDQFH�KLV�KHU�IULHQG�

�� 7KH�SURSRVHG�DEVHQFH�V\VWHP�DOVR�FDQ�VDYH�WKH�

FRVW� WR� SURYLGH� DQG� PDLQWDLQ� WKH� ¿QJHU� SULQW�

scanner because the employee will use their 

own devices to do the attendance.

)LJ����6FUHHQ�WR�GR�UHJLVWUDWLRQ�DQG�¿QJHU�SULQW
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