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ABSTRACT 

 

 

 

 

Online classroom attendance system has been implemented in many institutions 

and places. It helps to enhance the accessibility and increase the efficiency of 

attendance registration process. Due to the pandemic Covid-19 outbreak, online 

attendance system are now adopted by every institution as all classes are switched to 

virtual mode. In Universiti Teknikal Malaysia Melaka, most of the classroom 

attendance are taken using google form or virtual platform participants.  The question 

raised for virtual attendance is that student identity could not be verified as registration 

using google form can be easily fake by other person. Legitimate of student attendance 

is important because study found that there is a positive correlation between attendance 

of students and their performance in examination and coursework. Another problem 

of the current attendance registration method is that it does not provide attendance 

registration record to students. In another word, student register their attendance but 

they are unable to verify whether their attendance are successfully recorded in the 

system. This project aim to develop an online classroom attendance system that has 

capability to verify virtual identity of student and able to provide accurate classroom 

attendance record to student. Out of many identity verification method, only 

fingerprint and facial recognition verification are viable for virtual classes as it able to 

verify a person live, where student must present at the moment of verification. The 

proposed solution is a web-based attendance system that implemented facial 

recognition to provide virtual identity verification for attendance registration. This 

solution opted for a cheaper implementation cost compared to fingerprint verification 

as it only required digital camera to capture facial image of the students. Students, 

lecturer and management team of institution would benefit from using this system as 

it is has high accessibility, convenient and able to verify virtual identity of students. 
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ABSTRAK 

 

 

 

 

Sistem Kehadiran Kelas dalam talian telah digunakan di pelbagai institusi. Ia 

membantu meningkatkan kebolehcapaian dan kecekapan dalam proses pengambilan 

kehadiran. Oleh kerana pendamik Covid-19 berleluasa, kebanyakkan institusi telah 

mengaplikasikan sistem kehadiran kelas dalam talian kerana semua kelas telah beralih 

ke mod maya. Di Univerisiti Teknikal Malaysia Melaka, kehadiran kelas maya 

kebanyakkan diambil dengan mengunakan borang google atau pelantar maya yang 

lain. Persoalan pertama untuk kehadiran kelas maya ialah pengesahan identiti pelajar 

tidak dapat dilaksanakan dan kehadiran pelajar dapat dipalsukan oleh orang lain. 

Persoalan seterusnya ialah cara pengambilan kehadiran kelas maya semasa tidak 

menyediakan rekod kehadiran kelas kepada pelajar untuk tujuan semak semula. Projek 

ini bertujuan untuk membangunkan sistem kehadiran kelas dalam talian yang 

mempunyai kemampuan untuk mengesahkan identiti maya pelajar dan memberikan 

rekod kehadiran kelas yang tepat kepada pelajar. Daripada pelbagai kaedah 

pengesahan identiti, hanya pengesahan mengunakan cap jari dan pengesahan 

mengunakan pengecaman wajah sesuai untuk diaplikasikan dalam sistem kehadiran 

kelas dalam talian kerana kaedah tersebut mampu mengesahkan identiti seseorang 

secara langsung, iaitu pelajar perlu hadir pada masa mengambil kehadiran kelas maya. 

Penyelesaian yang dikemukakan dalam projek ini ialah sistem kehadiran kelas dalam 

talian berasaskan laman web bersepadu dengan API pengecaman wajah untuk 

memberikan fungsi pengesahan identiti maya dalam pengambilan kehadiran kelas. 

Solusi ini dipilih atas kos pelaksanaan yang lebih murah berbanding dengan 

pengesahan mengunakan cap jari kerana solusi ini hanya memerlukan kamera digital 

untuk menangkap wajah pelajar. Sistem ini dapat memanfaatkan para pelajar, 

pensyarah dan pasukan pengurusan institusi kerana sistem ini mempunyai 

kebolehcapaian yang tinggi, senang digunakan dan berkebolehan untuk mengesahkan 

identiti maya pelajar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 

 

 

 

  



viii 

 

 

 

 

 

TABLE OF CONTENTS 

 

 

 

 PAGE 

 

DECLARATION ....................................................................................................... II 

DEDICATION .......................................................................................................... III 

ACKNOWLEDGEMENTS ..................................................................................... IV 

ABSTRACT ............................................................................................................... V 

ABSTRAK ................................................................................................................ VI 

TABLE OF CONTENTS ...................................................................................... VIII 

LIST OF TABLES ................................................................................................ XIV 

LIST OF FIGURES .............................................................................................. XVI 

LIST OF ABBREVIATIONS .............................................................................. XIX 

LIST OF ATTACHMENTS ................................................................................... XX 

CHAPTER 1: INTRODUCTION ............................................................................. 1 

1.1 Introduction .................................................................................................... 1 

1.2 Project Background ........................................................................................ 2 

1.3 Problem Statement ......................................................................................... 3 

1.4 Project Question ............................................................................................. 4 

1.5 Project Objective ............................................................................................ 4 

1.6 Project Scope ................................................................................................. 5 

1.7 Project Contribution ....................................................................................... 6 



ix 

 

 

 

1.8 Project Organisation....................................................................................... 6 

1.9 Summary ........................................................................................................ 8 

CHAPTER 2: LITERATURE REVIEW ................................................................. 9 

2.1 Introduction .................................................................................................... 9 

2.2 Structure Framework ..................................................................................... 9 

2.3 Classroom Attendance System .................................................................... 10 

2.3.1 Conventional Classroom Attendance System (Face to Face) ........ 10 

2.3.2 Online Classroom Attendance System (Virtual) ........................... 10 

2.3.3 Importance of identity verification in classroom attendance ......... 11 

2.4 Facial Recognition ....................................................................................... 12 

2.4.1 Method of facial recognition ......................................................... 12 

2.4.1.1 Holistic Matching Methods ........................................................... 12 

2.4.1.2 Feature-based (structural) Methods ............................................... 12 

2.4.1.3 Hybrid Methods ............................................................................. 13 

2.4.2 Facial Recognition Process ............................................................ 13 

2.5 Related Work ............................................................................................... 14 

2.5.1 QR code approach .......................................................................... 15 

2.5.2 Bluetooth approach ........................................................................ 15 

2.5.3 RFID approach ............................................................................... 15 

2.5.4 Fingerprint approach ...................................................................... 16 

2.5.5 Face Recognition approach ............................................................ 16 

2.6 Critical Review ............................................................................................ 17 

2.7 Proposed Solution ........................................................................................ 21 

2.7.1 Web-Based Online Classroom Attendance System ....................... 21 



x 

 

 

 

2.7.2 Facial Recognition Based Verification Approach ......................... 22 

2.7.3 Cloud-Based Processing Platform ................................................. 22 

2.8 Summary ...................................................................................................... 23 

CHAPTER 3: METHODOLOGY .......................................................................... 24 

3.1 Introduction .................................................................................................. 24 

3.2 Methodology ................................................................................................ 24 

3.2.1 Software Development Life Cycle (SDLC) .................................. 24 

3.2.2 Prototyping Model ......................................................................... 25 

3.2.2.1 Requirement Analysis Phase ......................................................... 25 

3.2.2.2 System Design Phase ..................................................................... 26 

3.2.2.3 Prototype Development Phase ....................................................... 27 

3.2.2.4 User Evaluation and Refining Prototype Phase ............................. 27 

3.2.2.5 Implement and maintain phase ...................................................... 27 

3.3 Project Milestones ........................................................................................ 28 

3.4 Project Gantt Chart ...................................................................................... 29 

3.5 Summary ...................................................................................................... 30 

CHAPTER 4: ANALYSIS AND DESIGN ............................................................. 31 

4.1 Introduction .................................................................................................. 31 

4.2 Problem Analysis ......................................................................................... 31 

4.3 Requirement Analysis .................................................................................. 33 

4.3.1 Data Requirement .......................................................................... 34 

4.3.2 Functional Requirement ................................................................. 35 

4.3.3 Non-Functional Requirement ........................................................ 36 



xi 

 

 

 

4.3.4 Other Requirement ......................................................................... 37 

4.4 High Level Design ....................................................................................... 38 

4.4.1 System Architecture ....................................................................... 38 

4.4.2 Flowchart Design ........................................................................... 39 

4.4.3 User Interface Design .................................................................... 40 

4.4.4 Database Design ............................................................................ 42 

4.5 Summary ...................................................................................................... 45 

CHAPTER 5: IMPLEMENTATION ..................................................................... 46 

5.1 Introduction .................................................................................................. 46 

5.2 Software Development Environment Setup................................................. 46 

5.3 Software Configuration Management .......................................................... 49 

5.3.1 Configuration Management Setup ................................................. 50 

5.3.2 Version Control Procedure ............................................................ 52 

5.4 Implementation Status ................................................................................. 53 

5.5 Summary ...................................................................................................... 66 

CHAPTER 6: TESTING ......................................................................................... 67 

6.1 Introduction .................................................................................................. 67 

6.2 Test Plan....................................................................................................... 67 

6.2.1 Test Organization ........................................................................... 68 

6.2.2 Test Environment ........................................................................... 69 

6.2.3 Test Schedule ................................................................................. 70 

6.3 Test Strategy ................................................................................................ 70 

6.3.1 Type of Test ................................................................................... 71 

6.3.1.1 Unit Testing ................................................................................... 71 



xii 

 

 

 

6.3.1.2 Integration Testing ......................................................................... 72 

6.3.1.3 System Testing ............................................................................... 73 

6.3.1.4 User Acceptance Testing ............................................................... 74 

6.4 Test Design .................................................................................................. 74 

6.4.1 Test Description ............................................................................. 74 

6.4.1.1 Login Module ................................................................................ 75 

6.4.1.2 Attendance Registration Module ................................................... 75 

6.4.1.3 Face Recognition Module .............................................................. 76 

6.4.1.4 Display Attendance Record Module .............................................. 77 

6.4.1.5 Management (Administration) Module ......................................... 77 

6.4.1.6 Class Management (Lecturer) Module .......................................... 78 

6.4.2 Test Data ........................................................................................ 79 

6.5 Test Result And Analysis............................................................................. 80 

6.5.1 Login Module Result ..................................................................... 82 

6.5.2 Attendance Registration Module Result ........................................ 83 

6.5.3 Face Recognition Module Result ................................................... 85 

6.5.4 Display Attendance Record Result ................................................ 86 

6.5.5 Management (Administrator) Module Result ................................ 87 

6.5.6 Class Management (Lecturer) Module Result ............................... 89 

6.6 Summary ...................................................................................................... 91 

CHAPTER 7: PROJECT CONCLUSION ............................................................ 92 

7.1 Introduction .................................................................................................. 92 

7.2 Project Summarization ................................................................................. 92 



xiii 

 

 

 

7.3 Project Contribution ..................................................................................... 93 

7.4 Project Limitation ........................................................................................ 94 

7.5 Future Work ................................................................................................. 95 

7.6 Summary ...................................................................................................... 96 

REFERENCES ......................................................................................................... 97 

 

 

 

 



xiv 

 

 

 

 

 

 

LIST OF TABLES 

 

 

 

 PAGE 

 

Table 1.1 Summary of Problem statement .............................................................. 4 

Table 1.2 Summary of Project Questions ................................................................ 4 

Table 1.3 Summary of Project Objectives ............................................................... 4 

Table 1.4 Summary of Project Contribution ........................................................... 6 

Table 2.1 Advantages and Disadvantages of Facial Recognition Method .......... 13 

Table 2.2 Summary of Critical Review of Previous Work ................................... 20 

Table 3.1 Milestone of the project .......................................................................... 28 

Table 3.2 Project Gantt Chart ................................................................................ 29 

Table 4.1 Problem Statement Summarization....................................................... 33 

Table 4.2 Functional Requirement List ................................................................. 35 

Table 4.3 Correlation of Functional Requirement and Context Diagram .......... 36 

Table 4.4 Software Requirement ............................................................................ 37 

Table 4.5 Hardware requirement ........................................................................... 37 

Table 4.6 Student Table Data Dictionary .............................................................. 43 

Table 4.7 Staff Table Data Dictionary ................................................................... 44 

Table 4.8 Course Table Data Dictionary ............................................................... 44 

Table 4.9 Class Table Data Dictionary ................................................................... 44 

Table 4.10 Enrolment Table Data Dictionary ....................................................... 45 

Table 4.11 Session Table Data Dictionary ............................................................. 45 

Table 4.12 Attendance Table Data Dictionary ...................................................... 45 

Table 5.1 Software Components required for the system .................................... 46 

Table 5.2 Configuration Items of the Project ........................................................ 50 

Table 5.3 Software/Application Module of the System ........................................ 54 

Table 5.4 Implementation Progress of Each Module in this Project ................... 65 



xv 

 

 

 

Table 6.1 Type of Testing ........................................................................................ 68 

Table 6.2 Type of Testing Associated with Its Respective Candidate ................. 68 

Table 6.3 Server Side Configuration ...................................................................... 69 

Table 6.4 Client Side Configuration ....................................................................... 69 

Table 6.5 Schedule of Testing .................................................................................. 70 

Table 6.6 Strategy used in Testing .......................................................................... 71 

Table 6.7 Component of Unit Testing .................................................................... 71 

Table 6.8 Component of Integration Testing ......................................................... 72 

Table 6.9 Component of System Testing ................................................................ 73 

Table 6.10 Component of System Testing .............................................................. 74 

Table 6.11 Login Module Test Case ....................................................................... 75 

Table 6.12 Attendance Registration Module Test Case ........................................ 75 

Table 6.13 Face Recognition Module Test Case .................................................... 76 

Table 6.14 Display Attendance Record Module Test Case .................................. 77 

Table 6.15 Management Module (Student) Test Case .......................................... 77 

Table 6.16 Management Module (Class Enrolment) Test Case ........................... 78 

Table 6.17 Class Management Module (Class Session) Test Case ...................... 78 

 

 

 

 

 

 

 

 

 

 

  



xvi 

 

 

 

 

 

 

LIST OF FIGURES 

 

 

 

 PAGE 

 

Figure 2.1 Structure Framework .............................................................................. 9 

Figure 2.2 Facial Recognition Process .................................................................... 14 

Figure 3.1 Flow and Sequences of Prototyping Model Phases ............................. 25 

Figure 3.2 Context Diagram of the system............................................................. 26 

Figure 3.3 Physical View of system ......................................................................... 26 

Figure 4.1 Analyzed Problem on Existing Attendance Registration Method .... 32 

Figure 4.2 Use Case Diagram .................................................................................. 34 

Figure 4.3 Context Diagram of the system............................................................. 35 

Figure 4.4 Physical view of Online Attendance System using Facial Recognition

 .................................................................................................................................... 39 

Figure 4.5 Overall Flowchart of the System .......................................................... 39 

Figure 4.6 View Attendance Module Flowchart.................................................... 40 

Figure 4.7 Attendance Registration Module Flowchart ....................................... 40 

Figure 4.8 Home Page Interface ............................................................................. 41 

Figure 4.9 User Login Interface .............................................................................. 41 

Figure 4.10 User Current Session Interface .......................................................... 41 

Figure 4.11 User Face Capture and Verification Interface .................................. 42 

Figure 4.12 User Attendance Record Interface ..................................................... 42 

Figure 4.13 ERD Diagram of the system ................................................................ 43 

Figure 5.1 Environment Architecture of the System ............................................ 47 

Figure 5.2 Process Flow ........................................................................................... 48 

Figure 5.3 Logical Interaction between Various Components of the System ..... 48 

Figure 5.4 Client-side Environment ....................................................................... 49 

Figure 5.5 Server-side Environment ...................................................................... 49 



xvii 

 

 

 

Figure 5.6 Flow of version control procedure ....................................................... 53 

Figure 5.7 Structure Chart of the system............................................................... 54 

Figure 5.8 Login Module ......................................................................................... 55 

Figure 5.9 Update Profile Module .......................................................................... 55 

Figure 5.10 Attendance Registration Module ........................................................ 56 

Figure 5.11 Facial Recognition Module ................................................................. 57 

Figure 5.12 Popup of Successful Verification ........................................................ 58 

Figure 5.13 Popup of Fail Verification ................................................................... 58 

Figure 5.14 Display Attendance Record Module .................................................. 59 

Figure 5.15 Management Module - Manage System User (Lecturer) ................. 60 

Figure 5.16 Management Module - Manage System User (Student)................... 60 

Figure 5.17 Management Module – Student Management (Student Profile) .... 60 

Figure 5.18 Management Module – Manage Course Details (Course) ............... 61 

Figure 5.19 Management Module – Manage Course Details (Class) .................. 61 

Figure 5.20 Management Module – Manage Course Details (Enrolment) ......... 62 

Figure 5.21 Class Management Module (View Assigned Class) .......................... 62 

Figure 5.22 Class Management Module (View Assigned Class Student Namelist)

 .................................................................................................................................... 63 

Figure 5.23 Class Management Module (Student Attendance) ........................... 63 

Figure 5.24 Class Management Module (Manage Class Session) ........................ 64 

Figure 5.25 Class Management Module (Manage Class Session Attendance) ... 64 

Figure 5.26 Class Management Module (Attendance Reporting) ....................... 65 

Figure 6.1 Facial Image Captured with Facial Accessories ................................. 81 

Figure 6.2 Reference Facial Image used for comparison ..................................... 81 

Figure 6.3 Facial Image Captured without Facial Accessories ............................ 82 

 

 

 

 

 

 

 

 

 



xviii 

 

 

 

 

  



xix 

 

 

 

 

 

 

LIST OF ABBREVIATIONS 

 

 

 

 

FYP - Final Year Project 

 

 

  



xx 

 

 

 

 

 

 

LIST OF ATTACHMENTS 

 

 

 

 PAGE 

  

Appendix A  Pseudocode 103 

    

    

    

    

 

 

  



 

 

 

 

 

 

 

CHAPTER 1:  INTRODUCTION 

 

 

 

 

1.1 Introduction 

Class Attendance is a proof for student participation in a classroom. This is to 

make sure that student is present to the class before taking examination. The 

requirement for attendance in Universiti Teknikal Malaysia Melaka (UTeM) is 

student must present for at least 80% of the class time of a particular course 

throughout a semester. A study found that there is a positive correlation between 

attendance of students and their performance in examination and coursework. 

Based on their finding, the general attendance data in 2013/2014 and 2014/2015 

for module PHA312, the average attendance across this two years are 

approximately 80 percent. Student module feedback was excellent across both 

years. Overall satisfaction for these students are above 90 percent.  There is a need 

for attendance monitoring policies within degree students, especially in most 

courses are adopting the internet based teaching technologies as the new teaching 

method. (Irwin et al, 2018). 

However, due to pandemic Covid-19 outbreak in our country, all of the classes 

are switched to virtual mode where student participation in virtual classroom could 

not be verified as most of the classroom attendance are taken using google form or 

virtual platform participants. This would cause difficulties in verifying student 

identity as other student might filling up the form for them and manually checking 

every class attendance would also burden lecturer and this might lead to human 

error.   

In order to overcome this issue, this project intended to implement a new 

approach of taking classroom attendance by using online classroom attendance 

system based on facial recognition. By using this approach, the process of taking 
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classroom attendance with verification would be more efficient and lecturer can 

have less worried about attendance of class and focus more in teaching students. 

1.2 Project Background 

Attendance culture has long been used in worldwide regardless of what field it 

is apply into. In education field, attendance system is apply for all stages whether it is 

in primary school, secondary school or universities. Before the pandemic of Covid-19 

happen, most class around the world are using face to face method where present of 

student in classes can be easily verified. However, for current pandemic situation 

where most classes are held in virtual mode, student participation in class are unable 

to be verify. This issue will cause a sizable impact to student participation in class.  

The most significant problem is complex and inefficient approach for taking 

attendance in virtual classroom. Class attendance recording are common practice in 

most educational institution. Sign-in-sheet or roll-call are known as the conventional 

practices for student attendance recording inside a classroom. Nevertheless, there are 

few problems for this convolution practices like labour intensiveness, distraction and 

time wasting, especially for institution which enforce compulsory attendance policy. 

(Budi, 2018) Various institution are facing problems in maintenance of student 

attendance. The method of taking attendance varies from one another. Some are using 

attendance sheet or some using biometric methods. These method are time consuming. 

(Varadharajan, 2020) 

Study shows that attendance management is important for most organization 

particularly in educational institution. It can control and manage any organization to 

achieve success by monitoring attendance of people within the organization such as 

students to improve their performance. Future improvement can be made are to takes 

the attendance by other methods like face recognition, fingerprint biometrics 

technique, NFC and RFID technologies. (Jacksi, 2018) 

In addition, student identity in virtual classroom are unable to be authenticate 

automatically. During the class session in virtual mode, verification of student identity 

are often done in manually which lecturer will call up each student name to ask for 

their respond. This process is time consuming and sometimes it will interrupt the 


