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Attending activities organized by the university or institution is one of the
important criteria that must be fulfilled by students for multiple purposes.
Whether it is by attending classes, or any other activities, the main concern is
focused on the process of recording students’ attendance. The use of a paper-
based manual system to record students’ attendance is still being widely used
due to the lack of an e-management system. These approaches have a lot of
disadvantages due to the nature of the paper which is a fragile material - also
an expensive cost to procure and produce. This paper, relying on Radio
Frequency Identification (RFID), designed and developed an electronic
system known as Activity Attendance Monitoring System (AAMS) that
utilizes readily available resource — student card, as the student identification
when attending an activity. Results from the validation, execution and
continuous test suggest that AAMS can be effectively implemented to
monitor and record student’s attendance. The main contribution of the study

is the design and development model that capable of monitoring students’
activity attendance in university activities context. Developers and researcher
in the area can adopt the proposed design and development model in
formulating a similar system in managing activity attendance.

Copyright © 2020 Institute of Advanced Engineering and Science.
All rights reserved.

Corresponding Author:

S.S.M.Fauzi,

Faculty of Computer and Mathematical Sciences,
Universiti Teknologi MARA,

40450 Shah Alam, Selangor, Malaysia.

Email: shukorsanim@perlis.uitm.edu.my

1. INTRODUCTION

University or any institution treats the attendance of the communities, such as the student attending
organized activities as important criteria which are utilised for various purposes. These purposes include
record storage, student assessments, and as a benefit for the student to apply for limited university facilities
such as dormitory. Other than that, attending the activities encourages students to move actively in various
fields such as sports and cultural and others, rather than only focuses on academic learning. A few studies
suggests stated that postengagement could reflect better attention once a physical activity is cast-off as a
timeout from academic learning time and academic performance could also be improved [1-3].

The common recording process of student attendances was in a form of paper document that
prepared by the activity organizer, distributed to be filled in or kept as an attendance proof. The paper
document is a sign of outdated past [4]. The paper is something that needs to be treated with care. Since the
paper has its traits which are easily torn and damaged, the paper quality definitely will become worse.
Commonly, a paper document is a quite fragile material where it can be easily damaged for some
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circumstances. An organization that still use the old techniques are generally suffering from the same
problems as financial problems as the paper is costly and interactional problems with the paper. It is an
expensive approach as the organizations need to consider the cost of printing, documents storage and
maintenance once the paper documents are produced. Other than that, the paper usually cannot be efficiently
accessed, physically occupies space, must be stored appropriately, requires physical delivery, the challenge in
revising or integrating into other documents and others are some examples of limitation on the use of
paper [4].

The common issue is always associated with a time consumption. The effect can be seen by the
process of distribution and filing paper documents it takes time and the effort in order to get information from
the documents and a place need to be prepared to keep the files. Storage is one of the paper-based system
problems as filing cabinets occupy a lot of space and searching for the old file documents is too time
consuming [5-6]. Moreover, paper-based approach is investigated in several studies and it is quantified the
problem of missing data from its records [7-10].

Due to this problem, a mechanism that provides the ability to manage student attendance efficiently
is needed. Extended list of studies related to attendance has been carried out that implements various
technologies with the common ground of conversion to a paperless approach as one of the most effective
ways to solve the problem. An implementation of a solution depends on the resources available to an
organization. Therefore, the study system proposed a web-based system known as Activity Attendance
Management System (AAMS) that focuses on utilizing readily available resources held by students their
smart card as identification for attendance with the support of Radio Frequency Identification (RFID)
technology. The design and development model proposed in the study is the main contribution of this study.
It could be a reference for developers and researcher in their process of creating a similar system.

The next section outlines the literature review. Next, the system design and development and the
evaluation of the system prototype is described. The final section concludes the study.

2. RELATED STUDIES

This section describes the related studies on attendance systems that reduce paper document
consumption that utilizes various technologies. Later, the technologies used in aiding in the development and
management of students’ attendance system are also addressed.

Bluetooth is a wireless technology that can be swapping the data over a short distance from static
and mobile devices, and building personal area networks (PANS). Bluetooth is an integration of hardware and
software technology, runs in hardware radio chip and operates software in order to provide the main
mechanism and security rules [11]. It is more efficient, flexible and secures wireless communications by
using the new hardware and software systems [12]. In the Bluetooth Smart System, it has an electronic tag
which embedded into student identification cards (student’s ID card). The electronic tag able to read during
motion also there is no line of view is required for the wireless communication between reader and tag [13].
Figure 1 illustrates the system implementation in Bluetooth Smart System.

—
Select lecture details

Assign ID tags to students

‘L Detect tags and map it to

Open application mnlmlddml.\'

\L Update database

Logn: Enter username and
> password »L
Display attendance sununary

Yes

Figure 1. Flowchart of the student attendance management system [13]

Biometric system is being widely adopted as a secure and expensive approach in developing an
attendance system. Face recognition technologies is one of the features that is used to monitor attendance as
this feature function by analyses the appearances of a person's face image input through a camera [14].
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Obviously, face recognition measures overall the structure of the person’s facial, distances between eyes,
mouth, nose and even jaw edges where these measurements or dimensions are taken from database [15].
This system involves MATLAB's Image Acquisition Toolbox as a camera is constructed, accessed and bring
it into one frame at one time. Figure 2 shows the block diagram of this system.

Identifving Face
Ingut Fra.m? .df:\h:ym=.Fac_
analysis : & Cropping
n

Faca
> entification
Databas=

Figure 2. Block diagram [15]

Another study developed a Bar Code Scanner Based Student Attendance System (SAS) to replace
the paper-based record system with the barcode scanner technology so that it can record and manage the
attendance records in a more efficient and effective way [16]. The technologies such as RFID and biometric
based were sometimes quite expansive to apply because it requires purchasing of certain hardware to get the
system going. Subsequently, the study uses barcode technology to implement their system and develops it
together with a web-based system; which is one of the most common attendance systems that available [16].
Figure 3 illustrates the architecture of SAS.

Student Anendafce System (SAS)
end attendance record

Figure 3. Architecture diagram [16]

Taking consideration from the related studies, this study adopted RFID technology with the support
of a web-based system. The decision highlights the adoption of RFID technology because of the intent of
using a readily available resource of student smart card which holds RFID tag. The RFID is one of the
technologies that ultimately help the speed handling of industrial goods and materials [17]. RFID supports
the identification of the information from distance as the RFID tags allows the set of unique IDs superior to
barcodes [18]. The use of RFID allows an environment where the information exchange became easier in the
results of the its capability to identify a product item by only using a single tag - which can be automatically
recognised and traced anywhere [19-22].

The devices of RFID technology can be divided into two classes which are active tags and passive
tags. Active tags need a power source by connecting to the powered structure or it may use the energy kept in
an integrated battery. Meanwhile, the passive tags do not need either battery or maintenance [23-25].

The RFID reader is needed to perceive the data that have been stored on a RFID tag.
The information will be passed in a digital form to the computer system the information usually contain id
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that is unique to a tag. In this study, the unique id is used as the student identification and the information is
stored in the database for further processing.

Nevertheless, RFID technology still has their own limitation on several issues. The limitations
include standardization and cost. Depending on the type of tags, it could cost as much as 25 cents per tag -
although this is not a concern of the study since the RFID tag is already available in the student smart card.
Other than that, the signal collision may occur as attempting to read multiple tags at one time which results in
data loss but could be prevented by applying anti-collision algorithms [23, 26].

3. METHODOLODY

This section describes the methodology used to design and develop the AAMS. The section is divided
into two sub-sections; (i) the description of the design with a flowchart, ERD, system visualization and the
design of system interface and (ii) the process of programming for functions used with RFID reader and
database setup.

3.1. The Design of AAMS

The design and development phase utilized an RFID reader - HID Omnikey 5X21 Reader, which is
a contact and contactless RFID reader that available cheaply in the market. The reader is used as the main
device to read the RFID tags in the student cards. The main purpose of the system design phase is
determining how the system should work. Figure 4 illustrates the flow of the AAMS.

<>
(=7

HID Omnikey reader read data from card

Mo i‘ 7
. Buzzer sound
@ e

Figure 4. Design flow of AAMS

The process starts when the RFID tag; which is the student card, swiped at the selected RFID reader
(HID Omnikey 5X21) as it is designed to read and process the information encrypted on it. The information
stored inside the RFID tags is a unique id which belongs to the smart card and can be used as their
identification.
Once the student cards are swiped, the reader will be triggered to verify the authorization of the card by
checking with the database. The database contains information about student cards together with the student
information. These facilitate the implementation of a function that could restrict only selected students to be
authorized in attending an activity. This also reduces the occurrence of negative actions such as fraud,
injustice and more in attending any activities.

In the process of validating the student card, a built-in feedback is indicated by the reader; blue LED
lights and buzzer on when reader successfully read the tags, otherwise, an unsuccessful message will be
displayed on the screen. Next, when the RFID tags are authorized, then its unique id will be shown on the
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screen, the data or the information was sent to the database. This is to record the attendance of the student in
the database for future reference.

To illustrate the details of the entities and attributes for AAMS, Entitity Relationship Diagram
(ERD) was utilized. Figure 5 illustrates an ERD for AAMS. Four (4) tables created includes ‘employee’,

‘student’, ‘activity’ and ‘attendance’. All of these tables are stored in a database named ‘activitydb’. Each
table has its own assigned attributes.

EMPLOYEE
PK [emp id update
emp_name I H 777777777777777777777777777777
emp_phone
emp_username
emp_psd

handle

i ~

STUDENT - *\:H‘m
PK |stud id aa?t_]name
[stud_cardCode | =
stud_matNo has an7r1_31=
stud name act_time
i B | e ct_venue
stud_phone H K act;
stud_email FK |emp id
stud_college —
stud_progcode -
stud_psi
FK |emp id
e record
have
ATTENDANCE
KPR Jand
att_csn
att_date
att_time
FK |act id

Figure 5. Entity relationship diagram (ERD) for AAMS

Figure 6 illustrates an interface to support the functionalities of the system. The system setup is
simple as the RFID reader only needed to be connected to a laptop or personal computer. The RFID reader
can read any ID of RFID tags in the student card. The student card ID can be caught in certain distances by a
program that later explained in this section. The visualization of the system is shown in the figure below;

which could show two outcomes — the card being read in an optimal distance and unable to read outside of
the optimal distance

Sansen G -oEN |1z San S Cod - oEE

Figure 6. Interface supporting AAMS functionality

The interface of the AAMS is generated by the Visual Basic program that caught the ID in the RFID
tag. The AAMS also has a web-based system. Different from the program that caught the ID of the student
card, this web-based system is used to display and manage the information of the system. It has four (4)
menus that are placed at the top on the left side which are; ‘Home’, ‘Employee’, ‘Student” and ‘ Activity’.

3.2. The Development of AAMS
Two types of application are separately developed to catch the ID of the student card and to manage
the information pertaining to student activities. Both applications are using the same database. A simple

application interface is developed to covers the two applications; one by using Visual Basic and the other by
using PHP.
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The first application is responsible to read the ID number in the student card. In addition,
the purpose of this application also to search, reset and update the data of specific student based on ID in
their card from the database. A specific library for smart card readers - winscard.dll, needed to be imported in
order for the RFID reader to be connected and working properly. With the connection with the RFID reader
established, the RFID reader then check the presence of the card and read the unique identifier (UID)
of the card.

After the development of the first application was done, then the next process that is web application
process took part. This process is being done as the aims to display the information stored in the database.
This can help the organization to make the monitoring process of student activities attendance that has been
organized by the university.

Both applications are communicating with the same database created from the design of the Entity
Relationship Diagram in the previous sub-section. Figure 7 illustrates the four table implementation by using
Phpmyadmin.

PhP B CflServer 127.0.0.1 » @ Database: activitydb
SEe0 Ge %4 Structure | ] SQL 4 Search i Query &=} Export [ Import | #° Operations =9 Privileges Routines (&) Events
Recent Favorites
B oo Table Action Rows g Type Collation Size  Overhead
% New " activity ¥ [E]Browse 4 Structure % Search i Insert g Empty @ Drop & InnoDB latin1_swedish_ci 22 kig
——LHC“V“Wb attendance i [ Browse 4 Structure § Search %: Insert il Empty @ Drop 32 InnoDB latin1_swedish_ci 16 ki
| New .

3L activity employee gl [5] Browse 74 Structure % Search ¢ Insert ) Empty @ Drop 12 InnoDB  latin1_swedish_ci 16 iz

41} attendance student oy []Browse s Structure % Search ¢ Insert g Empty @ Drop 7 InnoDB latini_swedish_ci 4 Kis

+ls employee 4 tables Sum 55 InnoDB latin1_swedish_ci 112 kis eB

+L 1z student

1 Chack all \With selected-

Figure 7. Implementation of ERD as database using phpmyadmin

4. RESULT AND DISCUSSION
4.1. Validation Testing

The type of RFID tags used in this testing is MiFare 13.56 MHz tags. The RFID reader,
HID Omnikey 5X21 reader has a feature that is quite similar to the sensor but the distance tested was closer
because the HID Omnikey 5X21 reader can read the tags with close proximity. All the distances were the
good distance to be identified except for 3.0 cm which is the furthest distance among others in Table 1.
The optimum distance between HID Omnikey 5X21 reader and the RFID tag was below than 2.5 cm.

Table 1. Validation Testing Result

No.  Testing ID Testing Description Yes (ﬁ)nswe'ilro (X)
1. 01 Read RFID tag from: 0.5cm N

2. 02 Read RFID tag from: 1.0cm v

3. 03 Read RFID tag from: 2.0cm v

4, 04 Read RFID tag from: 2.5cm v

5. 05 Read RFID tag from: 3.0cm X

4.2. Execution Testing

The execution testing was carried out to observe how the component works. In the Figure 8,
it begins with the readings through HID Omnikey 5X21 Reader against RFID tags used and then moves to
decide whether the buzzer beeps and the green LED on or not. After that, the information was recorded in the
database and display on the screen on the website. This test conducted to measure the accuracy of the system
to perform as predicted. In the Table 2 illustrates the testing results that all of the components were working
well and merged.

HID Omnikey Buzzer and Keep Display on

website

5321 and LED lights informationin

RFID tags database

Figure 8. Execution testing for components
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Table 2. Execution Testing Result

No.  Testing ID Testing Description Answer
Yes No
o X
1. 06 ‘True’ RFID card — N
Authorized user
2. 07 ‘False’ RFID card — v
Access denied user
3. 08 Data saved in the N
database

4.3. Continuousness Testing

This is the last part of the testing that is conducted in the functionality testing which is
continuousness testing. This testing is conducted because some limitations that had to face. Figure 9
illustrates the flow of the components that were tested. It is needed for this test in order to recognize what
limitation or constraint if the certain situation happened. In Table 3 is the list of continuousness testing of
every test case for AAMS.

Concerning the limitation discussed is once the tag has been detected, the process would be delayed
with the delay time that can be controlled. There are two choices for this process which are delaying or exit
the system.

Table 3. Continuousness Testing Result

Answer
No. Testing Testing Description
1D Yes No
Q) x)
1. 09 “True’ RFID card — N
Authorised user
2. 10 “False’ RFID card — Access v
Figure 9. Continuousness testing components denied user
3. 11 Data saved in the database v

The outcomes of the evaluation suggested that AAMS functionalities are responding well. All three
testing types achieve the expected outcome and it should respond well when used by actual users.

5. CONCLUSION

This paper described a study on the design and development of the activity attendance monitoring
system. The evaluation results suggest that the AAMS can be implemented to record and monitor the
attendance in any of the university’s activities. Apart of that, AAMS is essential to some extent since it can
help to reduce the problems occurred while entering, updating, storing and finding data or information.
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