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ABSTRACT 

This project presents as an QR code-based attendance system which will be using mobile devices 

to scan QR code in order to achieve the attendance in the class or any events. QR code system is a 

combination of android applications developed for taking and storing the attendance to the cloud 

storage. The reason why this advanced method has been chosen as the attendance tracking system 

instead of others advanced method such as biometric-based, RFID based attendance system is 

because of QR code-based attendance system does not required any high-cost implementation on 

hardware and maintenance fee for specific hardware. Mobile device is now popular and general to 

everyone that have it. Thus, there was not needed any hardware to be implement in the campus. 

Other than that, it will solve the issues that have been facing by those tradition attendances taking 

method such as calling out names and paper recording. These tradition attendance systems were 

highly use in manpower, resources and less effectiveness. Students will be easily cheated in having 

their attendance without attending the class. Therefore, QR code-based attendance tracking system 

will help in increasing the effectiveness and efficiency on taking students attendance. Lecturers 

will not be required to shout out students’ name in the class and waste their time for the teaching 

lessons. This method will provide a more rapid and accurate attendance records of the class due to 

the highly convenience in the class and strict authentication while scanning the QR code. Students’ 

attendance will not be recorded if any authentication does not fulfil the regulations such as, the 

location of the students scanning the QR code wasn’t in UTAR campus or the unique ID of the 

student’s devices does not match with the data from the database. Hence, the final objectives of 

this project are to have a more accurate and efficient in retrieving the student’s attendance in the 

campus. 
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Chapter 1: Introduction 

1.1 Problem Statement  

In this era of advanced digital technology, there were plenty of ways to record down a persons’ 

attendance in an event or which the person has being attended in a place. Attendance is a very 

important element for defining whether a person had been attended on some occasion. In the 

traditional ways that usually used to record down attendance with calling out names in a small 

class which capacity 10 to 20 students or a small event. Usually in primary and secondary schools, 

every class consist of a class teacher with an appropriate number of students so that they could use 

the traditional way, calling names one by one that we familiar with, to monitor students’ attendance 

in school. However, when the situation came to university or college, it might not be suitable for 

using traditional way to monitor students’ attendance because capacity for a class in university or 

college will be large and hard to track down the attendance accurately. This will be a potential 

problem for this type of attendance taking method which is this type of method will be time 

consuming due to the teacher need to call out 10 to 30 students one by one when the class started, 

and this will be costing 5 to 10 minutes including making sure every student name had been call 

out without omission. Other than that, nowadays many universities and college are using signing 

signature on a piece of attendance paper as an evidence that a student had attended the class or 

practical lab. This will be wasting much more manpower and time consuming for a larger class 

with larger number of students and wasting much more resources on using paper for signing their 

signature. Besides that, students are much smarter and trickier, they could help their friends who 

absent to the class by imitate their signature. This will derivative a serious issue if the student who 

cheated on the attendance but unfortunately claims an accident outside of the campus. The lecturer 

who in-charge of the class will be taking full responsibility for this issue. Other than that, every 

lecturer will be handing more than one class for certain subjects and certain subjects will be having 

more than one class of students attending. If we assumed that every lecturer having three lecture 

class and one tutorial class per day, every class needed at least three papers for lecture class and 

one paper for tutorial class. There are countless of lecturers teaching countless of class per day. 

Thus, this will be a serious waste of paper, manpower, time consuming and incompatible with 

environmental awareness. 
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The motivation of this project is to create a student attendance system application based on QR 

code with unique identification capturing to solve the current issues that faced by tradition 

attendance tracking method. With using this system in campus, student will just need to download 

the application and scan the QR code that generated by the class lecturer during the class. With 

this technology, students will be hard to cheat on the attendance which this type of attendance 

system will be using unique identification capturing to make sure that there will be an accurate 

attendance that generated for lecturer. 

1.2  Background and motivation 

In the last several decades, along with the development of information technology, there were 

many great improvements in our environmental such as, Smart cities, Artificial Intelligence, Smart 

Autonomous Car etc. As everything being improved and enhanced, we should enhance in using a 

modern way attendance tracing system. In old days, primary and secondary school’s teacher will 

be calling our names to record down our attendance in black and white for an evidence even until 

University and college lecturers using this type of traditional way for example, signing their 

signature on the attendance paper for their attendance. However, students are very smart and tricky, 

they could have several ways to sign their attendance even they are absent to lecture class and 

practical class. For some small amount of class such as practical lab class or tutorial class, lectures 

could take the students by traditional ways but if for a hundred students of lecturer class, it will be 

an activity that wasting time, manpower and resources. Now, in the era of Internet of things, there 

are much more devices could be using as a modern way of taking student attendance. The objective 

of taking students attendance was to make sure they could learn knowledge and experience from 

university and college but not spending money for vacations inside the university or college, which 

means that the data accuracy of student’s attendance must be strict and accurate. In order to 

distinguish every student with their unique characteristic, there are much more methods such as 

QR code, fingerprint recognition, face recognition, Iris recognition, RFID system, and Barcode 

system. QR code system is a combination of two android applications developed for taking and 

storing the attendance. Biometric systems such as fingerprint, Iris recognition and face recognition 

is a type of system that capturing students’ unique identification such as fingerprint, Iris and facial 

features for tracking down students’ attendance. Other than that, RFID system is a shortening 

words of Radio Frequency Identification system. It is an ID framework that utilizing remote 
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correspondence that permit moving information between labels that are held by individuals or 

appended to objects. Standardized tag framework is an organization of equipment and 

programming, essentially by portable PCs, printers, handheld scanners, foundation, and supporting 

programming. Be that as it may, these two sorts of following innovation are unique. Standardized 

identifications are intended to be checked each in turn while numerous RFID labels can be filtered 

by numerous individuals without a moment's delay. Standardized identifications additionally 

necessitate that the scanner keep a view with each code which is very close in a distance, while 

RFID is a close to handle innovation, so the scanner will be just required in an inside range so the 

mark might be perused by it. In these modern attendance tracing systems having their own 

advantages and disadvantages in terms of visibility, ease of use, productivity, affordability and 

data accuracy. Considering the wide popularity of smartphones, we will be introducing the use of 

smartphone for the smart attendance taking. Smartphones had become a necessity for millions of 

people including students. Practically every student will be owning one or more smartphones. 

Students will be using their smartphones and installing an application for signing their attendance 

for class. This will be implemented in a web services and mobile application with a location based 

and unique identification tracking system. This attendance tracking system will be requiring 

internet connectivity such as Wi-Fi or 4G for connecting to database residing in the remote server. 

In our project does not required any kind of hardware device other than smartphone which this 

will highly reducing the implementation time, cost of placing extra devices, and also highly 

increasing in accuracy of tracking the attendance data, productivity and affordability of 

implementing this project to the entire University 

In this project, it will be expecting a workable prototype application of attendance system which 

can be downloaded by android devices to be used in the lecture class. Android studio and Dart 

programming language is used to design the mobile application that allow users to generate QR 

code and scanning the QR code to obtain the certain information and store inside database as a 

record. In order to counter the issues of easily prone to manipulation by the students, in our 

proposed system having a unique identification tracking system that able to track the location of 

the student or track any unique identification from the devices that could be match from the 

database and if the student location or unique ID does not fulfil the campus location and data, it 

will not be counted as presence in the class. Besides that, in our system will be obtaining the unique 

ID from the users’ phone, so that they can’t cheat the attendance by logging out and sign-in to 
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other users’ email. In this proposed system, we will be designing for two types of login method 

interfaces. One of the login method interfaces is for administrator to sign in with their UTAR email 

and password in web application. For administrator features in the web application will be enabling 

administrator to generate a certain event or subject class’s QR code. Other than generating the QR 

code features, administrator could summarize and generating the attendance list of students that 

scan the QR code using the web application. For the convenience of administrator, administrator 

could generate the QR code earlier, save it and post it to WBLE for students to scan the QR code. 

For students’ mobile application function, students will need to sign in with their UTAR email and 

register their name, student ID, phone number, Course and Faculty. Besides that, the features for 

students’ mobile application are they could use this mobile application to scan the QR code that 

generated by the administrator for signing their attendance in the class or event. It will also be 

containing a feature that allow students to view on their subjects’ attendance percentages and for 

administrator will be allowed to view the number of the students that attended their class or events. 

Therefore, in this proposed system, we will be using Dart programming language and Android 

Studio software to develop the mobile applications.  

1.3 Project Objective 

The main objective of this project will be to develop a student attendance system based on QR 

code with unique identification capturing. 

1. To develop an application which can scan QR code on mobile devices. 

2. To create an UI which can easily retrieve and tracking the accurate attendance record. 

For this project, QR code-based attendance monitoring system is a modern technology way to 

track attendance with replacing the traditional attendance system. There are several objectives and 

goals of this project that we are going to achieve. The main goal that we wanted to achieve is to 

provide a fast and efficient attendance system instead of using traditional attendance system that 

time consuming and waste of manpower for a student to sign their attendance. This could explain 

by the process of a student signing their attendance using their mobile phone scanning the 

generated QR code will be much faster and more effective than signing their attendance on a piece 

of attendance sheets or lecturer calling names one by one. In addition, this system could work in 

any place or classroom and applied to all the students, lecturers and administrator in University 

Tunku Abdul Rahman. Other than that, we planned to provide a system that requires minimum 
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hardware and could be maintained at minimum cost. This could be meant by using QR code-based 

attendance system, the hardware that requires is mobile devices. In the age of advanced technology, 

every University or college students will at least own a mobile device, and this will the essential 

to meet the requirement that uses minimum cost. It won’t be unlike others modern attendance 

system such as biometric based attendance system that require much more hardware to obtain the 

students attendance. Besides that, uses this proposed system could help lecturers’ that teaching 

class or administrator of an event to reduce the error in the attendance such as over signed or 

counterfeit on friends’ signature to give a hand to their friends who absent. 

1.4 Proposed approach/study

 

Figure 1.4.1 General work 

In this part will show the general work of the project. In this general work of the attendance system 

will be differentiate as 3 part which is web application, cloud and mobile devices. For web 

application will be allowing admin to login to the web to generate QR code and save to cloud as a 

record and create data of the attendance for the specific day or class. Mobile application could scan 

the QR code that generated by administrator and the cloud will retrieve the information from the 

user as an evidence of attended to the class or specific event. At last, administrator could retrieve 

records of the attendance from the cloud and display the results in the web application. 

1.5 Highlight of what has been achieved 

 

In this project, the highlight that has been achieved were created a localhost web server that allow 

user to proceed with several features such as sign in, sign up, captured attendance data from 

database directly and able to make changes for example like update and delete on the records of 
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attendance. Other than that, in this project consist of using RESTful API which allows other user 

to request data or post data into the database. 

Besides that, a mobile application had been developed by using Flutter and android studio. This 

mobile application consist of features of scanning QR code, sign in, sign up method and unique 

identity tracking system which is getting the users’ mobile device unique information such as 

android ID and etc. 

 

1.6 Report of organization 

This document consists of 6 chapters. The first chapter will be including the problem statement, 

background, and motivation that related to this project topic, scope, objective and proposed 

approach/study. Next, chapter 2 will be defining and explaining the literature review of existing 

work that related to the topic and the critical remarks of previous work that has been researched. 

Other than that, Chapter 3 will be describing the overall system design and module design by using 

flowchart. Moreover, Chapter 4 explain the methodology and tools which consists of general 

methodologies and tools to use. The upcoming Chapter 5 will be including the implementation and 

testing. Lastly, Chapter 6 will be leading to the conclusion and the future work that can be done or 

implement in this project. 

 

Chapter 2: Literature Review 

A literature review is a comprehensive summary of existing research paper on particular topic. It 

should enumerate, describe, summarize, objectively evaluate and clarify on existing research. It is 

also presenting the current knowledge such as substantive finding as well as theoretical and 

methodological contributions to a particular topic. In this section, we will be going to discuss about 

the current existing system, types of solution that able to counter the issues of traditional attendance 

system with using the current existing system and the modern systems’ strength and weakness. 

2.1 Biometric-based Attendance Management System 

2.1.1 Fingerprint-Based Attendance Management System 
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Figure 2.1.1 Fingerprint Attendance Tracking System 

Fingerprint that anyone will be having on their finger is just one of the most mature and famous 

technologies that used for individual identification. Biometric technologies verify identity and 

characteristics in the following methods for example like fingerprints, faces, Irises, etc. The 

motivation behind why is that finger impression confirmation is mainstream is on the grounds that 

fingerprints are special as an individual ID, it was significantly steadier, enduring and effectively 

taking. Unique finger impression Based participation the board framework adjusts finger 

impression verification into interaction of participation the executives for understudies. It is made 

up by two techniques which is enrolment and approval. Enrolment is to acknowledge a user using 

their ID and capturing their biometrics fingerprint of the user and stored into the database after the 

feature extraction. In feature extraction, it will be called the minutiae point of the fingerprint. It 

can filter out the attributes in the print, such as orientation, changes in the direction of ridges, 

arches, circles, and threads. These capacities structure a format that is utilized to decide the 

character of the client and plan the confirmation cycle. During authentication, the user’s biometrics 

will be captured again, and the extracted features will be compared with the existing biometric 

data recorded in the database to determine matches. Once the matched is successful, attendance 

will be recorded against the users’ id used in matching templates. This work uses a fingerprint 

reader as input to obtain characteristics and develops a program with a fingerprint recognition and 

identification system including a database that stores user information. The database will include 

the user's fingerprint template and other biometric data as well as the user's attendance record. 
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2.1.2 Iris recognition-based attendance system 

 

Figure 2.1.2 Iris recognition-based Attendance System 

Iris acknowledgment or iris examining is the way toward utilizing noticeable and close infrared 

light to take a high-contrast photo of a human's iris. It was a kind of biometric innovation which 

having similar attributes, for example, face acknowledgment, and fingerprinting. It generally 

gauges the remarkable examples in irises, the shaded circles in an individual's eyes. The scanner 

typically works by illuminate the iris to get the special sample that are not noticeable to the unaided 

eye. It will be prohibiting and identifying all that commonly block separated of the iris. Iris 

acknowledgment has been applied for getting to some high-security offices or accomplishing on 

explicit information in a portion of the data set. Be that as it may, this innovation is presently being 

broad in created on data frameworks for instance like organization, internet business, and retail 

applications. In these innovations, iris acknowledgment is the one that comprise of develop 

biometric innovation that utilized in programmed individual recognizable proof. Iris 

acknowledgment for individual distinguishing proof was proposed in 1936 by ophthalmologist 

Candid Burch. This kind of innovation was showed up in James Bond film in 1980s', yet it actually 

remained sci-fi and guess. In 1987, this thought was protected by two ophthalmologist that are 

Aran Safir and Leonard Flom. This innovation is being utilized in a few different applications for 

instance like getting to control for high security establishments, Visa utilization check, or worker 

recognizable proof. Iris acknowledgment is mainstream on account of its uniqueness for 

recognizable proof, soundness, permanency and effectively taking. 

2.1.3 Face recognition-based attendance system 
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Figure 2.1.3 Face recognition-based Attendance System 

The programmed participation framework utilizing face acknowledgment proposes that the 

framework depends on face discovery and acknowledgment calculations for participation which 

having a gadget that examining students' face while they enter the class, and the framework will 

record the participation by identifying students’ face. It was one of the develop and famous 

innovation in Biometric-based participation framework. Computerized Attendance framework is 

a methodology that consequently decide if the presence or the shortfall of the understudy in the 

instructional exercise class or speaker class. This framework can likewise recognize where the 

understudy is available or missing during the talk class and it additionally can be applying to test 

meetings to guarantee the presence of the understudy. The participation of understudy will be 

controlled by catching their appearances. There are two basic Human Face Recognition strategies 

are highlight based methodology and brilliance-based methodology. For the element-based 

methodology otherwise called nearby face acknowledgment framework. The way to include based 

methodology is that utilized in face like eyes, ears, nose, mouth, edges, and so forth, while the 

brilliance-based methodology likewise named as the worldwide face acknowledgment framework, 

utilized in perceiving every one of the pieces of the picture 

Advantage: 

There is significantly more benefit for utilizing Biometric-Based participation observing 

framework. Above all else, it is security-wise, and it is a gigantic enhancement for secret key and 
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furthermore ID cards. Fingerprints are a lot harder to fake or cosy, it additionally endures long and 

will not be change incredibly over a long period, so the information stays current in the data set 

will be keep going long than photographs and passwords. Second, is usability. For client, this 

framework is straightforward and simple to use for client. Client will not require attempting to 

recollect their identity card or being hindered out because of ID card left at home. Other than that, 

fingerprints are not transferrable or fakeable, precluding the sharing of passwords or 'checking in' 

for the benefit of another associate. This takes into consideration more exact following and 

observing understudies' participation. Other than that, biometric will verification client have been 

available when a circumstance or episode has happened is difficult to invalidate and can be utilized 

as proof whenever required. To wrap things up, from a specialized administration perspective, 

unique mark acknowledgment is presently a financially savvy security arrangement. The little 

handheld scanner is not difficult to introduce and has high precision. 

Disadvantage: 

Disadvantages in using this system that may be occurs is system failures. Those scanners are 

dependent upon similar specialized issues and constraints as any remaining electronic ID 

frameworks, for example, blackouts, mistakes and factors that causes by ecological. Other than 

that, is the expense for executing. The unique finger impression acknowledgment framework is 

more practical yet for more modest associations or College and school, the expense of execution 

and upkeep can in any case be the boundary to execution. In any cases, this drawback is 

diminishing as gadgets become more financially savvy and moderate. Last but not least, aversions 

are one of the bothers also. While the biometric sign excess parts respectably stable over a person's 

lifetime there are spaces of the general population that will denied from using the structure or 

people who have persevered through the insufficiency of fingers or hands would be dismissed. 

2.2 Bar Code Scanner Based Student Attendance System 
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Figure 2.2 Barcode based Student Attendance System 

Barcode recognition is one of the mature technologies and widely used in globally. There are two 

types of barcodes that were 1-dimensional and 2-dimensional. 1D barcodes are usually used to 

store text information while 2D are more complex and consist of more information such as text, 

price, quantity and image. Barcode can be usually seen in market store, convenience store, 

supermarket and hypermarket. There will be a square or rectangular image consisting of a series 

of black striped lines and blank areas with different width on the product. These images could be 

read by scanner, and it was applied to products for a quick identification by just scanning through 

it. They are widely used as a part of purchase process in retail, to track inventory in warehouse, 

and assisting in accounting on invoices. Mostly for education such as primary, secondary and 

University had applied this kind of technology to their library system and attendance system for 

events. Every student from the new intake will be required to take a photo in the campus to conduct 

an enrolment process for their student identification card. On the student identification card will 

contains of their student identification number, photo and an image of barcode. This barcode that 

consists on the student identification card will allow student to borrow books from the library or 

attend certain event for scanning through the barcode reader for their attendance. In this system, it 

could provide a more visibility of attendance for administrator and lecturer of their students’ 

attendance instead of using traditional attendance system. 

Advantage: 

The advantage of this system is it could provide a quicker and more accurate attendance records. 

It will also reduce the hectic of lecturer and administrator for recording and tracking down the 

students’ attendance. This system will also help in going paperless because there will not be needed 

to use paper for students to sign on the paper for their attendance. Barcodes eliminate the 
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possibility of human error because it was simple and easy to use. This could mean that lecturers 

or administrator just need to take only a few minutes to master the hand-held scanner for reading 

barcodes. 

Disadvantage: 

The disadvantage of this system is that high cost for requiring hardware in each class in the campus 

for taking students’ attendance which means that every class required a barcode reader. It could 

not be done within a barcode scanner and a computer for scanning and retrieving information from 

the embedded barcode. Every scanner can only scan once barcode per time. Thus, it could not be 

effective for minimizing the time consumption for taking students’ attendance. However, with the 

comparison with our proposed system, we could be more saving time in taking attendance by just 

scanning the QR code that prepared earlier by the administrator or lecturer. 

2.3 RFID based attendance system 

 

Figure 2.3 RFID based Attendance Tracking System 

RFID is an acronym for Radio Frequency Identification. It uses radio waves to send data from the 

tag that were mentioned as RFID tags or label. It is a mature and stable technology that were widely 

used in certain sector such as retail, healthcare and institution. From this system, we could know 

that the requirement for this system is that a computer device with a connected RFID-reader that 

able to achieve student RFID-cards and, every student need to have a student RFID-cards that 
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assigned by the campus staff. Once the student enters the class, the RFID reader will read their 

RFID-cards and transmit the data to the server for comparison. The information that the RFID 

reader reads will be transmit to the server and the system will compare the information with the 

existing information that stored in the database. Once the transmitted data matched with the 

existing data that store in database, the attendance will be given and recorded in the database for 

report and statistic purpose. In this system, RFID reader is to read the RFID cards that obtain by 

the student, and the RFID server is to receive, manage and compare the data that transmitted from 

the RFID reader. 

Advantage: 

The advantage of this system is that this system able to provides more accurate identification than 

traditional attendance system. It was quick and rapid in identifies candidates. Thus, this will be 

more effective and avoid time consuming for students to take attendance while the lecturers having 

class. 

Disadvantage: 

The disadvantage of this system is the system is expensive in implementing because it requires a 

lot of technologies goes into making it and it could be a massive cost for purchasing tags for every 

student in the campus. Besides that, maintenance fees for the systems would be a massive cost too 

due to replace microchip, radio transceiver, antenna and battery in the system. Other than that, this 

system is not as secure as others modern attendance system such as fingerprint-based attendance 

system or QR code-based attendance system because this system could be easily prone to 

manipulation for example, a student holding more than one RFID cards that belongs to their friends 

to scan for their attendance. 
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2.4 Critical Remarks of previous work 

Systems Biometric-based 

Attendance 

Management System 

RFID based Attendance 

System 

Barcode based Student 

Attendance System 

 

 

 

Advantages 

 

 

• High security-

wise 

 

 

 

• Quick and rapid in 

identification 

 

• More effective and 

efficient 

 

 

• Easy to use 

 

• Easy to learn 

 

 

 

 

 

 

 

Disadvantages 

 

• High 

uncertainties 

 

• High cost for 

implementation 

 

 

• High cost in 

implementation 

 

• Massive cost for 

maintenance 

• Less secure and 

accurate  

 

• High cost for 

requiring 

hardware 

 

• Not efficient 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comments 

 

This proposed system 

having an advantage in 

a high security wise 

because biometrics are 

unique and it can’t be 

counterfeit such as 

fingerprints, IRIS and 

face recognition. 

However, it consists of 

high uncertainties due 

to technical issues and 

limitations. This 

system is also 

including high cost of 

implementation for 

hardware devices. 

 

This proposed system 

having an advantage in 

quick, efficient, and 

effective on identification, 

but it was less secure and 

accurate than others modern 

attendance system such as 

Biometric and bar code 

scan. 

 

 

This proposed system 

having an advantage in 

easy to learn and easy to 

use on this system, but it 

was not efficient due to 

it could only scan one by 

one individually and 

also required high cost in 

implementing hardware. 

 

Table 2.4 Critical Remark of previous work 
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Chapter 3: System Design 

Figure 3.2.1 Login module of Web application 
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Figure 3.2.2 Register module of Web application 
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Figure 3.2.1 Main module of Web Application Flow diagram 

 

Figure 3.2.1 Main module of Web Application Flow diagram  
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In Figure 3.2.1 is the flow diagram of the web application that will be done in upcoming semester. 

At the first, start browsing into this web server will be the login interface which it allows lecturers, 

administrator and student to sign into their own respectively account at the login interface. This 

will be requesting users to have an account to login to the specific interface. If the user requires an 

account, it will proceed to insert the username email and password that requires to login to the 

interface. If the user does not require an account, user could select on register button and proceed 

to sign up interface to register an email and key in password to create an account. The email and 

password that used to create account will be store in Firebase database for authentication using. 

So, when the user logins with their own email and password, if the system founds that the email 

or password does not match with the database, it will show up Invalid email or invalid password 

and returns to sign in interface for users to sign in again with correct email and password. After 

authentication with the email, password and personal information of the user, the system will 

proceed to the specific interface which is interface for administrator or interface for students 

depends on the role that the user registered. In the interface for lecturers will be including the 

section for lecturers to generate QR code for their class, add, edit and delete course which they are 

teaching in current semester and add, edit and delete students that in their course. However, 

students’ interface will be only consisting of attendance record which allowing them to have a 

view on their attendance record on each course. 
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3.2.2 Flow diagram of Mobile Application 

 

Figure 3.2.2 Flow Diagram of Mobile Application 
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In the figure 3.2.2 will be the flow diagram of the mobile application that had be done in this 

project. For the first starting the application, it will have a flash screen which contains of UTAR 

logo. Next will be the sign in interface which allow user to sign in or sign up. It could be toggle in 

the same interface which is sign in and sign up. If the user consists of an account to login, the 

system will proceed with authentication with the firebase that authenticate whether the email and 

password validate with the database. Otherwise, user could register their email and password in 

the sign-up interface which the interface will save the user email and password to the database for 

authentication use. After logging in, the upcoming interface will be the homepage of the 

application. When the students want to scan the QR code that generated by lecturer to gain their 

attendance, the system will automatically start the camera for scanning and the application will be 

automatically capturing the unique IMEI number of the mobile devices as an evidence for the 

attendance records. These IMEI number and information will be send to database save as a record. 

3.2 Functional Requirements 

In this section, this project will be describing the overall functional requirement of local web server 

attendance platform and mobile application for QR code scanning. 

• This project will be able to sign in and register for Student and Admin on the attendance 

platform. 

• This project will be able to view attendance data record from PostgreSQL database. 

• This project will be able to create data record for the attendance data and user data. 

• This project will be able to update data record for the attendance data and user data. 

• This project will be able to delete data record for the attendance data and user data. 

• This project will be able to Post and Get data from API. 

• This project should be able to generate QR code. 

• This project will be able to edit and delete record of the attendance. 

• This project should be able to scan QR code for mobile application 

• This project should be able to generate unique information from mobile device. 

Non-Functional Requirement 

• This project should be able to post information from mobile application to database by 

using API. 
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Chapter 4: Methodology and tools 

4.1 Methodology 

Methodology in this section will be mentioning that some SDLC models that relevant to the 

development of the project. Each type of SDLC models will be having the most suitable software 

development lifecycle for this project will be chosen. 

4.1.1 Iterative Model 

 

Figure 4.1.1 Iterative Model 

The first SDLC model is the iterative model. In this SDLC approach, it is well known as the 

incremental developments that can develop the project quickly more compare than traditional 

SDLC approach. It usually breaks a big application to a smaller part and iteratively enhance their 

module to a useful application for developing the project. In this process, it will keep repeat and 

keep enhancing with a better version of the application at the end of each iteration, this could be 

explained that it could be review, implement and testing back to the previous iteration of the project 

and enhance to a more advance and complex program.  
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Iterative model having the advantage which it could be more efficient and faster in some of the 

module in the early stages. This SDLC model will be saving more time and resources early in 

development stage. The upcoming advantage will be supporting changing requirements. When 

some of the functional requirement does not meet the expected results, it could be change or 

modify earlier to avoid some system failure in future development. 

Other than that, the disadvantage of this SDLC approach will be requiring more resources in 

development team. Although it saves resources in developing modules in early stage, but it 

requires more resources for manpower to track on the process. 

4.1.2 Agile Model 

 

Figure 4.1.2 Agile Model 

The next SDLC model is agile model. It was as same as the first SDLC model iterative model 

which it is an incremental development in SDLC approach. It will be more concentrate on the 

process and client feedback in developing a project rapidly. It could be mentioned as limiting 

planning will be enough for people to start the project due to the project requirement can be change 

frequently followed by client feedbacks. 
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Advantage of agile model is the frequent delivery and reduces total development time. The 

developer can develop the project rapidly and receive feedback from client for applying decision 

in selecting changes is needed for the project or not. Other than that, the procedure of this SDLC 

approach will required lesser document that need to plan and analysis (GeeksforGeeks, 2018). This 

could be meaning that it could save a lot of development time for developer to deliver the prototype 

toward their client. 

Disadvantage of agile mode will be lacking documentation. This will lead to confusion for 

different development team to understand the requirement of the project due to shortage of formal 

documentation (tryqa.com, n.d.). It has a difficulty to trace back the project requirement when it 

comes to maintenance part. 

4.1.3 Waterfall model 

 

Figure 4.1.3 Waterfall Model 

The last but not least SDLC model is the waterfall model. It is the traditional SDLC model that 

mostly used for software development. Many software projects were still using this SDLC 
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approach in development process. This SDLC model is easy to understand and use for any software 

development team. In this SDLC model, the phases that consist in the model has to be complete at 

a time and follow up with the new phases. This could be mean that every phase must be done in 

step by step. Moreover, the process and documentation in this approach will be well arranged and 

it will be able to trace back the documentation easily in the previous phases. 

Advantage of this waterfall model is that it was a well-arranged documentation for each phase, 

process and results. This could be explained that this SDLC approach will have record well in 

every phase which it will be convenient in tracing back when it reaches maintenance phase. Other 

than that, the advantage for this waterfall model is the ease of task arrangement during 

development phases (Existek.com, 2017). Every development phase will be going through in a 

strict order which will be clearly defined for people during development team are working their 

tasks.  

The disadvantage for this model is difficult in changing the project requirements. It will be wasting 

much more resources and manpower if they might want to change the requirements once the 

development team and client had decided the requirements 

4.1.4 Selected Model  

Throughout the research of SDLC, the most suitable SDLC model for this project will be Iterative 

model. The reason for choosing Iterative model is it could be developed application rapidly at the 

earlier stages. Other than that, for this project to use this model for involving iterative process to 

seek enhancement for the project and it could be modify earlier to avoid system failure. The 

disadvantage of this model which it was required much more resources such as time and manpower, 

but advantage will be much far greater than disadvantage which in improve the overall 

performance for the project. Hence, this SDLC will be the first choice to be applied in this project. 

4.2 Tool to use 

The tools that were used in this project will be mainly on software. The main software tools that 

were used in this project will be android studio with Flutter plugins and Dart programming 

language plugins. Android Studio is a type of Android app development tool that it is a replacement 

for Eclipse Android Development Tools. It is the official IDE for Google’s Android operating 

system, and it is specially designed for Android development. Flutter is free and open source which 
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created by Google and released in May 2017, and it could be used by everyone. It is a cross-

platform User Interface toolkit which is designed to allow code reuse across operating system such 

as Android and IOS. However, the programming language that were used in this project will be 

Dart programming language. It is programming language that developed by Google that it was 

used to build mobile, desktop, server and web application. 

4.2.1 Android Studio 

 

Figure 4.2.1 Android Studio 

Android studio is the chosen platform for this project to be work for the mobile application is 

because it was free and open source which it can support application development within the 

Android operating system. It is containing an instant push function to push codes and resources 

changes to a running application. This can be mean by the android emulator will show immediately 

the results whenever you make changes on the code in Android studio. 

4.2.2 Dart Language 
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4.2.2 Dart Programming Language 

Dart is a programming language designed for client development such as for the web and mobile 

apps. It was developed by Google. Dart is a client-optimized language for developing fast 

application on any platform such as Android studio.  Dart language is designed for a technical 

envelope that is particularly suited to client development. In this project, dart language is the main 

programming language that used to develop the mobile application on android studio platform. 

4.2.3 Firebase 

 

Figure 4.2.3 Firebase 

Google Firebase is a Google-backend application development software that mainly for creating 

mobile and web application. Firebase will be the using in the mobile application sign in, sign up 

and authentication, it also including saving the email and password in firebase. It supports 

authentication using password, phone numbers, Google, Facebook and more. 
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4.2.4 WildFly 

 

Figure 4.2.4 WildFly 

WildFly usually well- known as JavaBeans Open-Source Software Application Server It was an 

application server that implements Java platform which is a powerful, modular and lightweight 

application server in building application. The configuration in WildFly is simple and user focused. 

In this project will be using WildFly for the standalone localhost server for the web application. 

4.2.5 PostgreSQL 

 

Figure 4.2.5 PostgresSQL 

PostgreSQL is a powerful, open-source object-relational database system which uses and extend 

the SQL language combined with many features that safely store and scale the most complicated 

data workloads. Other than that, PostgreSQL has earned a strong reputation for its proven 

architecture, reliability, data integrity, robust feature set extensibility, and the dedication of the 

open-source community behind the software to consistently deliver performant and innovation 
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solutions. In this project will be using PostgreSQL as the database for storing the attendance data, 

admin data and student data. 

4.2.6 Ecplise 

 

Figure 4.2.6 Ecplise 

Eclipse is an IDE which is using for developing applications with any programming language such 

as Java programming language, C/C++ programming language. Other than that, eclipse platform 

provides foundation and plug-ins that could be used in developing application. In this project, 

eclipse will be playing the role to link WildFly and PostgreSQL database for developing the web 

project. 

4.2.6 HTML 

 

Figure 4.2.6 HyperText Markup Language 

HyperText Markup language is the set of markup symbols or codes inserted into file intended for 

display on the internet. HTML 5 is a standard markup language that going to use for website design. 

It will be used to structure the content on the website. HTML 5 was easy to understand and learn 
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for developing website design. Besides that, it was important due to present the design of a base 

structure to the client. 

4.2.7 CSS 

 

Figure 4.2.7 CSS 

CSS is a style sheet language which describes the content that could work in HTML language. It 

usually used to design different style of fonts, images, layouts, colors and more in order to enhance 

the website design to be more interactive. CSS could be saved into a single file named “.css” and 

able to share the style sheet together with a same design by specifying the relevant CSS file. In 

this project, CSS will be used to make the design and web page looks more user friendly and 

interactive. 

4.2.8 Java Programming Language 
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Figure 4.2.8 Java Programming Language 

Java is a programming language which is designed for implementing lesser dependencies. Java 

programming language will be easy to understand and implementing for any functions and features 

in the web project. In this project, java programming language will be using to generate the 

RESTful API, functions, and features for the web server. 
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4.4 Timeline 

In this section will be showing the timeline that been planned for the project in FYP1 and FYP2 

 

Figure 4.4.1 Timeline of FYP 1 

 

Figure 4.4.2 Timeline of FYP 2 
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Chapter 5: Implementation and Testing 

5.1 Software Setup 

5.1.1 PostgreSQL setup 

This section will be showing the software setup that will be used in this project. The first software 

will be setting up is the PostgreSQL database. PostgreSQL database plays the important role in 

this project which it stores the data and information in the database.  

 

Figure 5.1.1.1 Official Website of PostgreSQL 

In the figure above shows that the official website for PostgreSQL. It was an open-source software 

which anyone could download it through their official website by choosing their own operating 

system. 
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Figure 5.1.1.2 Setting up PostgreSQL 

After finishing installation, we will need to start the PostgreSQL by searching pgAdmin 4 in search 

tab of the window and run it.  

 

Figure 5.1.1.3 Page of PostgreSQL 

In the figure above shows that the output of the PostgreSQL starting in a browser, and it will be 

able for user to create new database, tables and inserting data accordingly. 
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5.1.2 Eclipse and WildFly setup 

 

Figure 5.1.2.1 Official website of Eclipse 

 

Next will be download and install eclipse IDE for developing a dynamic web project which can 

be run on localhost. In the figure above shows that the official website of eclipse which it was an 

open-source software that allows everyone to download it by selecting the suitable operating 

system.  
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Figure 5.1.2.2 Official Website of Wildfly 

WildFly is the important role for this project which it provides the standalone server for the 

dynamic web server. Download the WildFly zip file from the official website of Wildfly. It was 

an open-source software which allow everyone to download the zip file. After finish downloading 

the zip file, extract the zip file. 

 

Figure 5.1.2.3 Implementing and Setting up Wildfly into Eclipse 
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After finish extracting the Wildfly file and installation of eclipse, run eclipse and select the folder 

path for the WildFly file that just done extracting. After done selecting the folder path, create a 

dynamic web project by selecting File > New >  Dynamic Web project to start designing the web 

server. 

5.1.3 Android Studio Setup 

 

Figure 5.1.3.1 Official website of Android Studio 

 

Android studio is an open-source software which it was everyone will be able to download it from 

its official website. In this project, we will be downloading android Studio from the android studio 

official website and install it. 
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Figure 5.1.3.2 Official website of Flutter 

Other than that, download the flutter plugin from its official website. It was free and open source 

which everyone could download it from its official website.  

5.2 System Operation & Testing 

Index.html 
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Figure 5.2.1 Codes for index interface of web server 

In the figure 5.2.1 above shows that the coding for the index.html which will show the first 

interface for student or admin to choose their interface to sign in and sign up. There will be two 

buttons on the website which will be allowing clicking on it. From the code above, the two buttons 

will be linking to a java server page file which is login.jsp and Stulogin.jsp. 

Login.jsp 
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5.2.2 Codes for Sign In Interface 

In the coding will be having two form which is email and password for user or admin to key in 

their email and password in order to sign into the webpage. If the user or admin does not have a 

account registered, they could click on registration and register their email, name and password 

into the database. After registration, they could use the email and password that registered to sign 

in. 

 

5.2.3 Admin Sign in Interface 

From the figure 5.2.3 above shows that the admin’s sign in interface of the web page. It allows 

admin to key in their username and password in order to achieve the homepage of admin. 

  

5.2.4 Admin Sign Up Interface 

In the figure 5.2.4 above shows that the interface for admin to register their account for sign in. It 

requires the admin’s name, username and password for registering admin’s account. 



41 
Bachelor of Information Technology (Honours) Communications and Networking  

Faculty of Information and Communication Technology (Kampar Campus), UTAR. 

 

 

Figure 5.2.5 Admin Homepage Interface 

After signing in, admin will be leading to the admin homepage interface which having several 

features for admin to select. There will be a homepage button, QR code generator, Attendance 

table, About Us webpage, contact us webpage and a sign out feature. For the homepage button will 

be leading user back to the very first page which is the homepage as shown as the figure above. 

 

Figure 5.2.6 QR code generator interface 

From the figure above shows that the QR code generator interface which can generate the URL 

API to a QR code image by clicking on the generate button. It will auto generate the QR code 

image once the generate button was clicked. API URL will be using for posting or requesting the 

information from the PostgreSQL database. 
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Figure 5.2.7 Attendance Table Interface 

The next features will be the attendance table. Once admin click on the attendance, it will lead 

admin to the interface page as shown as the figure above. In this page, admin could choose the 

numbers of row for displaying the attendance information. It will allow user to update and delete 

straight from the table and it will directly make changes in the database.  

 

 

 

Figure 5.2.8 Attendance Data Records Interface 

Once admin selected the number of rows and clicked on the submit buttons, it will redirect to the 

table of attendance that capture from PostgreSQL database. It will allow user to update and delete 

straight from the table and it will directly make changes in the database. In this attendance table 

will be having pagination which will be useful when it comes to a large lecture class that contains 

of 100 to 200 students sign into attendance. Admin will be able to update or delete the attendance 

record. 
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Figure 5.2.9 Student Data Tables 

The next upcoming features will be the student tables which it contains the information that student 

register and use to sign into the web server. Admin could update and delete the user password or 

username for the records. Once the data has been deleted, the table will immediately show the 

results directly captured from the database which means that the user could not sign in with the 

username and password. 
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Figure 5.3 Interface of About Us and Contact Us 

In the figure 5.3 above, about us features shows and contains about University Tunku Abdul 

Rahman’s mission and vision. This section is aimed to increase the exposure of our University 

campus in order to allow student to know better about UTAR. Other than that, there was another 

section which contains about University Tunku Abdul Rahman’s contact list, address, phone 

numbers for UTAR Kampar campus and UTAR Sungai Long campus. 

 

Figure 5.3.1 User Sign In Interface 
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Figure 5.3.2 User Sign up Interface 

 

 

Figure 5.3.3 User Homepage Interface 

Other than admin sign in interface, there was an interface for student or user to sign in which it 

will leads users to a homepage interface which it was totally not similar with admin homepage 

interface. In this user homepage interface, users are only allowed to view the attendance table and 

information of University Tunku Abdul Rahman. 
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Figure 5.3.4 Attendance Table on User Interface 

Besides that, users are only allow to view the records of the attendance but they can’t make any 

other moves such as update and delete records unlikely admin’s features. 

 

 

From the figure above shows that the codes for the function generating the QR code. There will 

be an URL http://localhost:8080/FYPTest/rest/info/addinfo in the string content2. When the user 

clicks on the generate button, it will generate the QR code by using the function and content2 to 

generate the QR code. After generating, it will replace the default image of QR code to the new 

generated QR code image.  

http://localhost:8080/FYPTest/rest/info/addinfo
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In this project will be including REST API function which will be able to get and post data through 

the URL. A RESTful API is an application programming interface that conforms to the constraints 

of REST architectural style and allows for interaction with RESTful web services. It was a set of 

definitions and protocols for building and integrating application software. From the figure above 

shows that the codes for creating the API function. In the code above there were mentioned the 

url-pattern which will be /rest and the path will be /info. For get method will be /getInfo and for 

post method will be /addinfo.  
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To allow mobile application can be install in the mobile device, there are few steps that were 

required to be done before you may install the application. First, you may need to confirm that the 

programming coding does not contains of any errors. Next, select on Build on the toolbox interface, 

select flutter, and lastly click on Build APK. After building the APK, you may find the APK will 

be built in C:\Users\<Username>\Desktop\utarscan_app\build\app\outputs\flutter-apk. Copy the 

APK and share to your mobile device to install it. 

 

  

Figure 5.4  Ways to build up the APK. 

To allow mobile application can be install in the mobile device, there are few steps that were 

required to be done before you may install the application. First, you may need to confirm that the 

programming coding does not contains of any errors. Next, select on Build on the toolbox interface, 

select flutter, and lastly click on Build APK. After building the APK, you may find the APK will 

be built in C:\Users\<Username>\Desktop\utarscan_app\build\app\outputs\flutter-apk. Copy the 

APK and share to your mobile device to install it. 

 

Figure 5.4.1 Code that change Name and Icon on mobile device 

After installing the APK in your mobile devices, you may find an application that name UTAR 

SCAN with a UTAR icon. This application name and icon might be change in the 

androidmanifest.xml in android studio with changing on the android label and android icon as 

shown in the figure 4.1.2 below. 
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Figure 5.4.2 UTAR SCAN application installation complete 

Once the installation is completed, the application will be appearing in the interface of your mobile 

device, and it is ready for user to be use. 
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Figure 5.4.3 Sign in and Sign-Up Interface 

In the figure 4.1 shows that the sign in and sign-up interface. These two interfaces were in a same 

interface which it can be toggle on the top right which having a button register and sign in. By 

pressing the button, it will switch into the two interfaces intermediately.  
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Figure 5.4.4 Invalid credentials and errors Interface 

In figure 4.3, when the user inserts the wrong email or password for signing in, the system will 

show invalid credentials and does not allow the user to login to the application. However, for the 

registering part, the system will be required user to insert a valid email and a valid password that 

more than 6 character for registering the account for signing into the application. 
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Figure 5.4.5 Homepage Interface 

In figure 4.3 the homepage interface, there will be a function button which is scan will be proceed 

to a new interface that contains of the function scanner. On the top right corner will be having a 

flat button which having a function for user to logout from this current account. 
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Figure 5.4.6 Scanner Function Interface 

In the scanner function interface above will be containing two features which is the blue button 

camera icon and purple button information icon. There will be two difference function when 

clicking on the button. There will be a notice to remind user to scan QR code to achieve attendance 

which is the feature for blue camera button. For the second icon will be leading user to the device 

information interface. 
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Figure 5.4.7 Requesting permission for activating camera 

From the figure above shows that the alert dialog which every mobile device will be asking 

permission for using certain function of the devices. After clicking the scan button, if you are the 

first-time approach to this application, the system will ask permission for allowing this application 

to use the camera. 



55 
Bachelor of Information Technology (Honours) Communications and Networking  

Faculty of Information and Communication Technology (Kampar Campus), UTAR. 

 

 

Figure 5.4.8 Scanning function  

In the figure above shows that the scanning function in the mobile application app. With this 

scanning QR code function, we will be scanning the QR code that generated from the web server 

and after scanning, the program will be running a POST method to post data and information using 

the url result that scanned by QR code. 
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Figure 5.4.9 Device Information Interface 

In figure 4.1.7, scanner function interface will be including two icons which one of the icons is a 

camera icon which can be clicked to start the mobile phone camera for scanning function as shown 

as in figure 4.1.9. If the mobile device is first to use this application, system will ask permission 

for allowing this application to use the device camera which show in figure 4.1.8. Other than that, 

for the info icon will be getting all the info of the mobile device for example as android ID, 

hardware, product, model, etc. Due to android version 10 does not allow to achieve the model 

IMEI number and serial number, so we had changed to achieve every useful data from the mobile 

device and declare which info will be a unique information for further tracking evidence. 
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Chapter 6: Conclusion and Future Work 

6.1 Project Review, Discussion and Conclusion 

In conclusion, traditional attendance taking system such as calling out names, paper recording or 

signing on an attendance sheet will need to be replace with a more technological methods in 

attendance taking, for example like biometric, RFID, face recognition and QR code attendance 

system. Due to the issue of students always cheats in their attendance records which they were 

absent from the class, but the attendance was attended in the class. This is a very critical behaviour 

for lecturers and students because if the student ends up occurring in an accident or any critical 

incident out from the campus, lecturers will be question that why the student’s attendance were 

recorded present in class. Other than that, these traditional attendance taking systems having a few 

critical issues which is time consuming, waste of manpower and waste of resources. 

 For this project, one of our project objectives is to solve the issue of current tradition 

method of attendance tracking system facing. In developing this project is to avoid students 

cheating in the attendance when they presented in the class or an event that organized by the 

university. They could not cheat in the attendance because the QR code that generated by lecturers 

will only be show by the lecturer during the class. However, students might get the QR code from 

their friends that attended the class or having their friends helping in scanning the QR code for 

their friends, but in this system will be having unique identification tracking system to track down 

the students whether did they cheated on the attendance. 

 At last, this project will be benefiting to UTAR campus because it does not need any 

hardware or devices that need to be implement in the campus which is high cost on implementing 

hardware such as biometric attendance system, IRIS attendance system and RFID attendance 

system. Besides that, this will be easy to understand and easy to use without any guidance since 

everyone had experienced that scanning QR code on MySejahtera while covid-19 pandemic. 

 Throughout this project, the major problems encountered was the lack of knowledge about 

dart programming language and flutter. In this project there were some errors which is the code 

could not work in the most important feature which is posting data to the API after scanning the 

QR code. Other than dart programming language and flutter mobile application encountered issues, 

for the web server part will be most likely better. Student and Admins sign in and sign-up interfaces, 
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calling out data from database to show in pagination, able to update and delete record for the data 

in the database, return results immediately and REST API method with using Eclipse, WildFly 

and PostgreSQL database.  

6.2 Future Work 

Throughout this project, there were plenty enhancement and improvement could be made or 

achieved for future work. Continuously learning and research about flutter, dart programming 

language and POST method with using flutter mobile application. The malfunction function for 

posting data to the API will be solve. Other than that, face recognition, fingerprint recognition 

could be added for extra authentication since nowadays were popular with two factors 

authentication. Therefore, bio-metric attendance tracker will be the best choice to implement into 

this project to increase the uniqueness of the identity significantly. This concept will be improving 

the security which it is way more difficult to cheat on taking their attendance. 

Besides that, real cloud-based storage will be another recommend enhancement or improvement 

to be done rather than use local server to achieve the concept of cloud technology. This will be 

improving in the result representing will be more realistic and accurate which the data store into 

cloud storage and web hosting by using cloud server. Other than that, adding in more features in 

mobile application such as achieve attendance table by using get method through API for user to 

view their attendance table on mobile application and not only having scanning function on mobile 

application. 
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