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CHAPTER 1ONE
INTRODUCTION
1.1 Background of the Study
A Barcode lecture attendance system is a technology-driven method for monitoring student attendance in educational environments such as classrooms or other educational settings. This system utilizes QR codes, which are square-shaped two-dimensional barcodes that can store various types of information. It operates by generating a unique QR code for each class session, which the teacher displays on a board or projector screen for students to scan with their smartphones.
In many educational institutions, attendance is recorded manually, which is not only time-consuming but also insecure, unreliable, and prone to errors, with the possibility of loss. Some institutions have resorted to using punch cards for attendance; however, this method can be problematic for teachers trying to manage a large number of students, as a student might help a friend punch their card even if they are absent or late, making it an unreliable method (H. Mazlan, 2012).
To tackle these issues, a more effective web-based system has been developed. This system is fully responsive, allowing users to access it on mobile devices, tablets, and various computer systems. It ensures that records are kept secure and safe, and attendance information for specific or all students in a class can be accessed easily and quickly, with reports generated automatically.
The proposed lecture attendance system using QR codes provides several advantages over traditional attendance methods. One of its primary benefits is its flexibility; it can be utilized in various educational settings, including classrooms, lecture halls, and laboratories. Additionally, it can be customized to meet the specific needs of different educational institutions and can be integrated with existing school management systems for automatic data synchronization.
The system allows for real-time monitoring of attendance data, which can be accessed by teachers and school administrators. This data can be used to identify attendance trends, track student performance, and make informed decisions regarding student support and intervention.

1.2 Statement of the Problem Restate. State how attendance is currently done, the and how your proposed system intends to improve on it
Student attendance is an essential aspect of education that impacts academic outcomes and student engagement. However, traditional attendance-taking methods such as manual roll-calling or sign-in sheets can be time-consuming, error-prone, and do not provide real-time monitoring which can reduces the student motivation toward attendance.

1.3 Aim and Objectives of the Study restate your objectives. Objectives are stated in measurable terms (using verbs). E.g. 
1. To create a database of students as a as baseline for attendance
2. To develop students’ attendance system using QR code
3. To track the attendance of any given student of interest
4. To calculate the total attendance of each student at the end of the semester
The aim of the study is to develop students’ attendance system using QR code
A student attendance system using a QR code for analysis can be a very useful tool for tracking and analyzing student attendance in various educational settings, such as schools, universities, and training centers. The following objectives are to be considered in the research work:
1. Accuracy and Efficiency: The use of QR codes for attendance tracking can greatly improve the accuracy and efficiency of the process. This is because QR codes can be easily scanned and the information can be quickly recorded in a database. This reduces the chances of errors that may occur with manual attendance-taking methods.
1. Real-time Data: The use of a computer or server to store the attendance data provides real-time access to attendance records. This enables teachers and administrators to monitor attendance in real-time and take action if necessary.
1. Security: The system will be designed with security in mind to protect student data and prevent unauthorized access
1. To eliminate duplicate data entry and paperwork
1. To enable automatic calculation of attendance and time saving

1.4 Significance of the Study state why your study is significant and not the limitations
· Economic Limitations: This system is cost effective in the sense that it has eliminated the paper work completely. But nevertheless, some factors such as initial setup costs, potential hardware failure or maintenance expenses, and the need for ongoing investment can result to economic challenges.  
· Behavioral Limitations: Students may be hesitant to share personal information, such as their location or phone number, to use the system.
· Potential Limitations: The system relies on students having a smartphone or tablet and internet to scan the QR code, which may not be feasible to all students. Additionally, if a student forgets their device or the battery dies, they may not be able to scan the code, which could result in an inaccurate attendance record.
· Technical Limitations: If the QR code is not properly generated or scanned, the system may not record attendance accurately.

.5 Scope of the Study
The scope of a barcode lecture attendance system encompasses a variety of features intended to replace manual, conventional techniques with an automated, dependable, and efficient procedure.
· Attendance Recording: The main purpose is to enable quick and accurate recording of student presence in lectures via scanning a unique barcode on their ID card or mobile device application.
· Data Management and Storage: By replacing paper records and removing human error in data entry, attendance data (student ID, date, time, and status) is safely kept in a centralized database.
· Real-time Processing: Data is taken and updated in the database instantaneously, facilitating immediate monitoring and report preparation.
· Security Measures: To prevent abuse like proxy attendance, the system includes security measures including user authentication (login IDs/passwords), unique identity capture, and time-sensitive scanning periods.

1.6 Limitations of the Study restate your limitations. These ones are implicating
· Vulnerability to cheating: In certain systems with inadequate verification, students may cheat by scanning a barcode for a friend, or an unregistered student may use a barcode to enter a lecture.
· Dependency on physical quality: Scanning errors may result from damaged or badly printed barcodes, highlighting the necessity for maintenance and careful handling of the barcode media. 
· Technical limitations: If the system depends on mobile devices and internet connectivity, there may be technical problems with the barcode scanner, database integration, or software.
· Limited functionality: A barcode system's functionality is limited without extra features, , especially when compared to systems that use unique identification capturing or facial recognition for verification.


























CHAPTER TWO
LITERATURE REVIEW
2.0 Review of Related Literature
Attendance is the act or fact of attending (being present at) school. Also, attendance is used to define the number of persons present on a particular day at school. An attendance policy provides the guidelines and expectations for students' attendance at school as defined, written, disseminated, and implemented by the school. Depending on the school, attendance may be entered by the class representative or by the teachers, or possibly, both. Attendance can be recorded in many ways such as using web-based, RFID, biometrics and barcode scanner. Since most of the application developed nowadays requires the world-wide accessibility, web-based system is the most common attendance system that available. Some institutions use RFID to record the attendance of their student and the record sent to online server for an online accessibility. Apart from that, there is plenty of educational institutions used RFID technology to record their student attendance. Easy connection of data into internet makes RFID technology most common technology used in recording student attendance. However, RFID technologies incur high cost and need experience people to handle the system M. K. Y. Sabri, (2010). Apart from that, Biometrics technology is another tremendous use of technology in the domain of attendance reporting and tracking. Most of the Biometrics technology used thumb print as sign of system entry. This allows a fair and reliable attendance to be recorded since there is no platform for any attendance cheating. Biometric utilize the fingerprint apart from thumb print method. Fingerprint peripheral used to record the attendance and sent the data into system using wireless technology. Image recording is another recent method used in recording attendance. Movement recorded in internal surveillance camera used as sign of attendance entry in one of the workplaces in China. These advanced technologies require high costing and well-trained system developer.
A. Qaister, et al., [2020] designed a student attendance system which can efficiently manage student’s attendance of the Computer Science. Fingerprint features are considered to be the best and fastest method for biometric identification. In their work, attendance is marked after student’s biometric identification. For student identification, a fingerprint recognition-based identification system was used. The proposed system based on fingerprint recognition was tested on a class of student fingerprint databases and achieved significant results.
Dr. M. Rama et al., (2012) in propose the utilization and plan of a face detection and recognition framework to consequently recognize students. This proposed facial
biometric framework will contain an enrollment procedure in which the remarkable features of people's face will be put away in a database and after that the procedures of distinguishing proof and verification.
M Kassim H. et al., [2020] propose the utilization and plan of a face detection and recognition framework to consequently recognize students. This proposed facial biometric framework will contain an enrollment procedure in which the remarkable features of people's face will be put away in a database and after that the procedures of distinguishing proof and verification.




2.1 Theoretical Background
In this project the researcher is making use of several concepts and technologies which will be talking about. The major technologies used in this project are web technologies: HTML (Hyper Text Make-up Language), CSS (Cascading Style Sheets), JAVASCRIPT, PHP (Personal Home Page) and relational database technologies. This site developed is a collection of web documents. These web documents are presented to the user through an application program known as a browser (Internet Explorer Edge, Firefox, Chrome.)
HTML and CSS: HTML stands for Hypertext Markup Language and CSS stands for Cascading Style Sheets are the crucial technologies for creating web pages. HTML supplies the structure of the page, and CSS the layout, for diversity of devices. Together with scripting and graphics, HTML and CSS are the fundamental of building.
· Applications and Web pages. HTML provides designers and developers the following facilities: to design forms for directing transactions with remote services, for use in making reservation, searching for information, ordering products, and others retrieving online information through hypertext links, to include video and sound clips, spread sheets, and other applications straight in their documents. Designer can publish online documents with text, headings, tables, photos and others.
· CSS describes the Web pages' presentation, involving layout, colors, and fonts. It enables the designer to adjust the presentation to various types of devices, like a small screen, large screens, or printers. CSS is separate from HTML, and their separation makes it easy to preserve and maintain sites, share style sheets across pages, and accommodate pages to various environments.
<!DOCTYPEhtm1> 
<htmllang="en"> 
<head> 
<linkrel="icon"type="image/png"sizes="16x16"href=”../plugins/images/favicon.png"> 
<title><?phpecho$sitename;?>|Attendance</title> 
<metacharset=”utf-8”> 
<metaname=”viewport”content="width=device-width,initial-scale=1.0”> 
<linkrel="stylesheet”type=”text/css"href=”css/user.style.css"> 
<linkrel="stylesheet”type=”text/css"href=”css/substyles.css"> 
</heads


Figure 2.1 HTML Code@media screen and(max-width:400px)( 
.top nava: not(:first-child){display:none;} 
.topnava.icon{ 
float:right; 
display:block; 
@mediascreenand(max-width:400px)( 
.topnav.responsive(position:relative;} 
.topnav.responsive.icont 
position:absolute; 


Figure 2.2 CSS Codes.

Bootstrap: Bootstrap is front-end framework and collection of tools and mechanisms for building web applications. It consists of HTML and CSS based design templates for navigations, forms, buttons, typography, and other interface elements, and also JavaScript extensions.

PHP My Admin: It is an open-source tool and also, it is free written in PHP, XHTML, CSS, and Java Script planned to manage the administration of MySQL by using of a web. It is able to perform various missions like creating, modifying databases, tables, fields, executing SQL statements or managing and supervise users.
The following is some features of PHP My Admin:
0. It is web interface.
0. It administrates multiple servers.
0. It is able to create PDF graphic soft he database layout.
0. Importing data from SQL and CSV.
0. Export data to different formats such as SQL, PDF, CSV, XML and others.
0. It works with various Operating Systems and others.

The SublimeText3Editor: Sublime Text is a cross-platform source code editor written in C++ and python. It originally supports plenty of programming and markup languages, and its functionality can be increased via users with plugins. Sublime Text3 hast woma in features that are symbol pane management and symbol indexing. Through pane management users are to move between panes by hot keys and symbol indexing.10


MySQL: SQL stands for Structured Query Language. MySQL is an open-source Relational Database Management System (RDBMS); it is a popular database for use in web applications, and is a central part of the greatly used LAMP (Linux, Apache, MySQL, Perl/PHP/Python) open-source web application software stack. MySQL is used by many applications like, WordPress, Joomla, TYPO3, Drupal, MyBB, phpBB, MODX and other software. Numerous large scale websites including Google, YouTube, Facebook, Twitter, and Flickr are also using MySQL. On all platforms excluding Windows, MySQL sends with no GUI (Graphical User Interface) to administer MySQL databases or managing the data held within the databases. Users may install MySQL Workbench by downloading separately or simply may use the command line tools. Numbers of third-party GUI tools that are also available. Swedish company has created MySQL which is written in C and C++.
The first version of MySQL revealed on23may 1995. It has various versions. The general accessibility of MySQL 5.7 was broadcast in Oct 2015, and the version which is used in my project is 5.6.17.

PHP: PHP also known as Personal Home Page which is used to design a dynamic website example: Facebook. PHP isn't a code you see affecting the layout of the page, it's a code that handles the connection to the database and soon.Ict/22520405
<?phperrorreporting(0);?> 
<?php 
$server=”localhost"; 
$username=”root”; 
$password=”"; 
$db=”smartschool”; 
$link=mysqliconnect($server,$username,$passw ,$db)ORdie(); 

Figure 2.5 PHP codes

Student ID Card: The use of ID card is mainly to verify the identity of the person who is holding it. Universities issue ID card to students so they can use it as a proof to prove that he/she is a student of the university. Normally, ID card only contains the essential information such as ID number, name of the person and other identity information.
Student ID card contains barcode of student Registration number. The barcode is a 1D barcode, with format CODE 128, and the type of information set is a simple text. To identify the barcode format and type of information set, users can use existing scanner application to identify the barcode format and its encoded information.
[image: ]



Figure 2.6 shows a student ID card with QR code.

Barcode: A barcode is a pattern that consists of grouped dark bars and white spaces. Users encode data characters to generate barcode thus every barcode represent different
data. It is a machine- readable pattern by using barcode scanner to decode it. In the current world, barcode is used to identify ID number of item such as retail sales product, books and others.
Based on community of ID Automation Incorporation (2012), the design of barcode is to eliminate the manual data entry error rate. In the case of manually enters data by keyboard, type error always exists. By using barcode, error such as inaccurate or incorrect data can be reduced, at the same time shortens the working procedural. There are many types of barcodes use; the most common used barcode is Linear (ID) Barcodes and Matrix (2D) Barcodes. There is also 3D Barcodes developed.
The main difference between Linear barcodes and Matrix barcodes is the Linear barcodes hold less than 85characters, and Matrix barcodes can hold hundreds of characters.




3.0 Analysis of Existing System
SYSTEM ANALYSIS AND DESIGN OF THE SYSTEM
Currently, there are existing attendance systems which are available in the market. In this section, all the systems will be studied and analyzed. The systems available in the market are:
Manual Punch Card Attendance System
In the early days of 1900s, punch card system was the primary method used by companies to store and retrieve data information. A punch card attendance system is a system where employees manually punch their card to a punch card clock machine at the arranged in-out time. The total working hours and overtime hours is recorded on the card, then companies collect the cards and generate payroll based on the record on the card.
The disadvantage of Manual Punch Card Attendance System is it takes up valuable time to collect and record time data on the card, especially to companies with large number of employees. In another situation, buddy punching is created where employees take advantage by having another person punch their card for them. This situation will lead to inaccurate or incorrect entry errors Finger Tec (2007).
Card Reader Attendance System
A Card Reader Attendance System is an identification system that gets information from the card and perform action correlative to the card. This system can immediately capture information in the card, then send it to a central location where the data storage is located. This system typically consisting three important components:
· Cards with information that are carried by the users.
· Card reader machine.
· Control unit and its hard ware and software.
A Card Reader System requires a control unit to control and manage the overall process of the system. This unit gets the information on the card and responds to user with appropriate response Finger Tec (2007).
There are types of cards available in the market. These are:
0. Proximity Card: Proximity card is a technology that embedding Radio Frequency (RF) circuit with encoded unique data. The data encoded in the card is transmitted through the radio wave to the card reader machine when two of them go near to each other.
0. Smart Card: Smart Card is a card that contains an embedded microprocessor. The microprocessor is a gold color chip that contains memory for data store. The chip on the smart card acts as a contact pad, users insert the card into a smart card reader to read the data. There are two types of smart card:
0. Contact Smart Card: The embedded chip of contact smart card is visible. The transmission of data requires a physical contact point.
0. Contactless Smart Card: Contactless smart card is similar to proximity card. The chip is embedded inside the card thus it is not visible to users. The transmission of data is also similar to the proximity card by going near to the smart card reader.
0. Magnetic Stripe Card: Magnetic stripe card is also called swipe card. Users swipe past the card at a magnetic reader head and capture data on the card. Magnetic stripe card encodes data by using electromagnetic charges on the black tape. Magnetic stripe card is commonly used on card of bank such as ATM card and credit card.
0. Barcode Card: Barcode card is the card with printed barcode that contain information. It is widely used on retail sales market. For example, the products are with a price tag that contains barcode which is storing price of the product.
Every type of card has its advantages and disadvantages.
	Type of Cards
	Security Level
	Cost
	Vulnerability
	Life Cycle

	Proximity
	High
	Moderate
	Virtually none
	Long

	Smart Card
	Highest
	Expensive
	High
	Short

	Magnetic Stripe
	Moderate
	Inexpensive
	Moderate
	Moderate

	Barcode
	Low
	Inexpensive
	Virtually none
	Long


Table 3.1 Comparison between these four types of cards.







Fingerprint Attendance System
Fingerprint Recognition Attendance System is an attendance system which is able to record attendance data based on fingerprints. The fingerprints have to be registered and stored before using this system. Fingerprint attendance system provides better management and control of the human resources. Based on Dr. M. Rama Krishnan and Josphine leela.R R (2012) using fingerprint attendance system is more efficient than using card-based attendance system.

Table 2.3 shows the advantages of Fingerprint and comparison of Fingerprint and Card-based system.
		Advantages
	Fingerprint System
	Card-based System

	Convenience in operation
	Simple record attendance
By using fingerprint
	Have to carry card to
Record attendance

	Better discipline control
	Impossible to cheat
	“Buddy punching”
Might occur

	Lower cost
	Longer lifespan, easy to
Maintain
	Higher maintenance cost

	Flexible deployment
	Only consists of light
Weight machine
	Space required for
keeping cards

	Reduce workloads
	Automatic storing data
Once it is captured
	Manually input data by
Referring to the cards

	Better data management
	Information is ready most
Of the time because it is
Stored immediately after captured
	Data entry task has to be done first before using the data






Face Recognition Attendance System
Face Recognition Attendance System is similar to Fingerprint Attendance System; both of the systems are using biometrics recognition technology to record attendance Abhishek Jha, (2014).
Face recognition technology has four main processes
• Face Detection This process is focus on separating the detected areas of the faces from the background of the image.
• Face Alignment This process focuses on locating the position of the facial components, such as mouth, nose, eyes, ears and face outline.
• Feature Extraction This process is reducing their presentation of an image.

Face Matching
This process is matching the output of feature extraction with the data stored in data base, and made decision based on the confidence in the matching process.
The machine of the face recognition and fingerprint recognition machine also quite similar based on their appearance, but the process behind face recognition is more complex.
Matching: This process is pairing the output of feature extraction with the data stored in database, and made decision based on the confidence in the matching process.

Other existing system is as follows;
• At the beginning of every semester, the lecturer takes the total of the class list.
• The lecturer takes out a piece of paper after each lecture and requires students to write their names and registration numbers inside the paper and attach their signatures, that paper is called the class attendance list.
• The same is repeated for every corresponding class.
• At the end of the semester, the lecturer compares the attendance of each student manually and compares it to the standard for qualified attendance.
• Students with lower marks than the standard are not allowed to write the examinations. Those whose higher marks are deemed qualified.

STUDENTS SUBMIT AWENDANCE
EXAM
YES
NO
The flowchart that describes the existing system is given below; 
LECTURER LIST
NO 
Figure 3.1Flowchart displaying the existing system 21 


• The attendance sheets can easily be manipulated, because students can easily fill in names of absent students as a way of showing favor. 
• It is quite costly to have papers at every lecture for attendance. It often results to bulky list of records to store, maintain or analyze. 
• Because of the number of attendance sheets, the manipulation and the subsequent manual analysis involved at the end of each semester, the lecturer may be forced to bypass the list or just use a few lists. 
3.3 Analysis of the Proposed System
1. Each student has a QR Code (Matrix Barcode) attached to his/ her identity card. The QR code bears the registration number of the student. The user needs to display the barcode in front of the software camera. 
1. The software detects the registration number on the QR code and records the student as being present for that class in the database. 
1. At the end of the semester, or towards the semester exams, the software analyzes student's academic attendance to activities and displays who is eligible and who is not. 
After analysis, the following disadvantages were discovered; 
Because of these disadvantages, there is a need to create an automated attendance format that would analyze the class attendance behavior of students without any fear of malicious manipulation or phobia for the manual work involved in compiling them. 
The proposed system is automated application software that runs on the internet or on the web. 
It uses database management methodology to store information about each student and the analysis is done by the computer system. The only manual involvement is the entrance of the student's presence, which is done using a barcode scanner.


DATABASE?
AT TOEND, SOFTWARE NOTIFY STUDENT PARENT 
YES
MACHINE RECORDS SCANNED PRESENT
SOFTWARE SUMMARIZES STUDEW'S AWENDANCE RECORD
The flowchart diagram for this proposed design is given below; 
START 
STUDENTS REGISTER COURSES IN PORTAL
NO 23 

The advantages of the proposed system are that; 
0. There is no need for physical attendance records that could easily get tampered with. 
0. The calculation of the student's attendance records is done automatically and not collectively, and even displayed as a graph. 
0. The discovery of eligibility of a student to write exams as a result of attendance is easily detected. 
0. It cannot be manipulated, because every student must be appearing with their identity cards in order to be marked present. 










3.3 Design of the proposed system Database Design 
The database in this project is made up a minimum of 4tables, which would contain the attendance statistics of the students registered and the courses for which the attendance is to be taken. The screen shots below contain the database structures for these tables / relations.

Table 3. 3 Table Structure for the Site Settings.  
	Field 
	Data Type 
	Size 
	NULL 
	Description 
	Action 
	Extra 

	Id 
	Int 
	11 
	No 
	Unique User 
Id 
	Primary 
key 
	Auto Increment 

	Site logo 
	Varchar 
	255 
	No 
	For storing 
Site logo 

	Site name 
	Varchar 
	255 
	No 
	For storing 
Site name 

	Page back 
	Varchar 
	255 
	No 
	For storing 
page background image 











System Architecture 
This web application is designed to work with user applications such as a barcode scanner and database management system software. 
• It gets the information from the barcode scanner, and searches for matching information from the database. 
• When a match occurs, the system indicates that attendance for the student has been taken and the entry is saved into the database. 
• If a match doesn’t occur, the application indicates that the student is not available or isn't registered for that course. 
The administrator of the application software is allowed the following privileges; 
· Changing the student's bio-data and status. 
· Adding and deleting courses from the software. 
· Creating a new database
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