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Abstract

The University Attendance Management Project is a powerful, modern solution
designed to streamline and improve student attendance tracking in educational
institutions. By combining hardware like the ESP8266 and RFID technology with a
robust, Laravel-based web application, this system aims to replace traditional
attendance methods with a faster, more reliable digital approach.

The system uses RFID-enabled smart cards, allowing students to quickly and accurately
log their attendance. These smart cards interact with RFID readers connected to
ESP8266 modules, which enable real-time Wi-Fi transmission of attendance data to a
central server. This immediate transfer of information ensures up-to-date and reliable
attendance records.

The core of this project is a Laravel-powered web application, offering a simple, user-
friendly interface for administrators to manage attendance data. With this application,
administrators can view and update records, generate reports, and gain insights through
analytics. Designed with HTML, CSS, and JavaScript, the interface is intuitive and
accessible, making it easy to use for all users.

Security is a top priority in this system. Data is protected through encryption during
transmission, and strict access controls prevent unauthorized access, ensuring the safety
and privacy of student information.

This project represents a major advancement in attendance management. By integrating
advanced technology with a seamless design, it brings efficiency, accuracy, and
scalability to the way institutions manage attendance, offering a tailored solution that
meets the evolving needs of today’s academic environments.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

Our world is constantly progressing and becoming more advanced day by day. Along with this, our
daily tasks are becoming easier and more error-free. Consequently, various institutions and educational
establishments are employing smart card attendance systems to streamline their operations. Therefore,
we are conducting further research on this method to make it more efficient and cost-effective. Our
main objective is to create a cost-effective and efficient smart card attendance system. Simultaneously,
we aim to make this method portable and more effective in its functionality.

Furthermore, we want to enable attendance monitoring through the Internet from any location. To
achieve this, we plan to utilize both hardware and software components. For capturing attendance, we
will initially use hardware components such as the ESP8266, Arduino nano, batteries, smart card
modules, and some leads, etc. For software development, we will employ HTML, CSS, JavaScript, and
Laravel to ensure that attendance is displayed and monitored attractively and efficiently

1.2 Motivation

The integration of smart card attendance systems into educational and institutional environments
represents a significant leap forward in efficiency and accuracy. By embarking on this project, we are
not only embracing technological advancement but also addressing the pressing need for streamlined
operations and error-free attendance tracking. Our motivation stems from the desire to revolutionize
traditional attendance methods, making them more cost-effective, portable, and accessible. With a focus
on leveraging both hardware and software components, we aim to create a solution that not only
captures attendance seamlessly but also enables monitoring from any location via the Internet. By
harnessing the power of ESP8266, Arduino Nano, smart card modules, and innovative software
technologies like HTML, CSS, JavaScript, and Laravel, we aspire to not just improve attendance
tracking but to enhance overall operational efficiency and provide a user-friendly experience for
administrators. This project represents our commitment to embracing innovation and harnessing
technology to drive progress in educational and institutional settings

1.3 Project Objectives

The primary goal of our project is to design and implement a cost-effective and efficient smart
card attendance system. This system aims to streamline the attendance tracking process through
the integration of hardware components and robust software development.

» Cost-Effective Solution: Develop a smart card attendance system that is budget-friendly,
utilizing economical hardware components without compromising functionality.

» User-Friendly Interface: Employ HTML, CSS, and JavaScript in software development
to create an attractive and user-friendly interface for displaying and monitoring attendance
data.

» Laravel Integration: The Laravel framework enhances the software's functionality,
providing administrators with a comprehensive tool for managing attendance records
efficiently.

> Reliable Power Management: Implement a reliable power management system to ensure
continuous operation and longevity of the smart card attendance system



1.4 Expected Outcome

Upon completion of this project, we anticipate the development and implementation of a highly
efficient and cost-effective smart card attendance system. This system will streamline the
attendance tracking process through the integration of hardware components and robust
software solutions. The anticipated outcomes include:

» Enhanced Efficiency: The implementation of the smart card attendance system is
expected to significantly improve the efficiency of attendance tracking processes within
educational and institutional environments.

» Cost Savings: By utilizing budget-friendly hardware components and implementing
efficient software solutions, the project aims to achieve cost savings for institutions in
terms of attendance management.

» Improved User Experience: The incorporation of a user-friendly interface using HTML,
CSS, and JavaScript will enhance the overall user experience for both administrators and
users, making attendance tracking more intuitive and accessible.

» Comprehensive Attendance Management: Integration with the Laravel framework will
provide administrators with a comprehensive toolset for managing attendance records
efficiently, ensuring accuracy and ease of use.

» Sustainable Operations: The implementation of a reliable power management system
will ensure continuous operation and longevity of the smart card attendance system,
contributing to sustainable practices within educational and institutional settings

1.5 Report Layout
Chapter 1: Introduction

In this chapter, an introduction to the project is presented, covering the core motivation behind
its inception, objectives, and the expected outcomes that the project aims to achieve. The
motivation section highlights the problems or gaps this project seeks to address, outlining why
the project holds relevance in its field. The objectives define the specific goals that guide the
project’s development, establishing a clear direction for each phase. Lastly, the expected
outcome section outlines the anticipated achievements or impacts resulting from the project's
successful implementation. This chapter concludes by describing the overall structure of the
report, providing readers with a roadmap for navigating the following sections.

Chapter 2: Literature Review

This chapter explores the foundational background and context for the project. It discusses
existing research and previous work related to the project domain, providing insights into the
problem scope and potential challenges the project may face. The literature review helps
identify the project's position within the broader field, highlighting how it builds on or diverges
from existing solutions. This chapter also examines any existing gaps in technology or
methodology that this project aims to address, thereby establishing the necessity and relevance
of the work undertaken.

Chapter 3: Technology Stack

Chapter 3 provides a comprehensive overview of the technology stack utilized in the project.
It details the chosen tools, platforms, and frameworks critical for implementing the project’s
specifications and meeting functional requirements. Key components include RESTful API
design principles that facilitate communication between hardware and software elements, as
well as hardware components like the RFID module, which enable data collection and
authentication. Wi-Fi connectivity is achieved using the ESP8266 module, supporting real-
time data transfer,
2



while Laravel serves as the primary backend framework, allowing efficient
data handling and storage. This chapter lays the technical groundwork for the project’s
implementation, describing how each component fits into the overall system architecture.

Chapter 4: Design Specification

In this chapter, the design of the system is thoroughly documented, beginning with the
conceptual model and progressing to detailed technical diagrams. A conceptual model provides
an abstract view of the system, capturing the primary entities and their interactions. This is
followed by an entity-relationship model (ER model), which illustrates data organization and
relationships between various system components, ensuring a structured approach to data
management. Additionally, flowcharts visually represent the processes and workflows within
the system. Together, these design specifications offer a blueprint for implementing the project
in a structured and coherent manner, ensuring alignment with the functional requirements.

Chapter 5: Implementation

This chapter provides a detailed account of the project’s implementation, focusing on the step-
by-step processes involved in setting up and configuring the core hardware components,
including the ESP8266, and RFID module. Practical instructions are provided for uploading
code to these devices, enabling them to perform their designated functions within the system.
The chapter also covers the process of sending data via HTTP requests and using APIs to store
attendance data, facilitating seamless data transfer between devices and the backend.
Additionally, this section includes the creation and configuration of APIs to enable efficient
data storage, serving as the backbone of the system’s attendance management functionality.

Chapter 6: Software Implementation

Chapter 6 centers on the software design aspects of the project, with a particular focus on the
user interface for the admin panel. It provides an in-depth look at the principles and
considerations that guided the interface design, ensuring it is both intuitive and functional for
administrators. Attention is given to creating a layout that simplifies navigation, enhances user
experience, and offers necessary tools for managing and monitoring data effectively. This
chapter outlines the steps taken to ensure that the software interface aligns with the project’s
overall objectives, catering to user needs and ensuring efficient system operation.

Chapter 7: User Interface

The Home Page Interface introduces users to the system with a clear and organized layout,
allowing for straightforward navigation to the primary sections. This interface serves as the
gateway to the platform, offering a welcoming and functional design that guides users to
essential features with ease.

The Login Page Interface provides a secure entry point where users input their credentials to
access the system. Designed for simplicity and functionality, it includes fields for username
and password, along with options for password recovery to ensure a smooth, secure login
process for all users.

Once logged in, users are directed to the Dashboard Interface which serves as the control center.
Here, users can view essential data summaries and access links to frequently used features. The
dashboard’s design focuses on efficiency, presenting a comprehensive yet organized snapshot
of system activities to streamline the user experience.

The General Website Settings Interface allows administrators to configure basic settings within
the platform, such as adjusting site preferences and updating information.

3



This interface offers the flexibility needed to align the system’s foundational settings with
specific organizational requirements, enhancing customization options for administrators.

The Session Management Interface offers tools to oversee user sessions, allowing
administrators to set session durations and view active sessions. This feature is designed to
manage access control effectively, optimizing both security and system performance by
ensuring that sessions are appropriately monitored and regulated.

In the Department Management Interface, administrators can manage organizational structure
by adding, editing, or deleting departments. This interface provides a simple yet powerful tool
to maintain an up-to-date department hierarchy, supporting clear user role assignments within
the system.

The Student and Attendance Management Interface is a central hub for organizing student
records and tracking attendance data. It enables users to search for specific student profiles,
view detailed records, and update attendance information, ensuring that data is accurate and
easily accessible.

The Student Addition Interface is designed for adding new student entries to the system. This
form captures essential information, including identification and contact details, to ensure that
each student’s record is comprehensive and accurately maintained within the system’s database

Chapter 8: Conclusion and Future Scope

The final chapter provides a summary of the project, reflecting on its achievements, limitations,
and broader implications. The conclusion discusses the key outcomes, evaluating how well the
project met its original objectives and addressing any challenges that arose during
development. In addition, the future scope section explores potential avenues for further
development, suggesting enhancements or additional features that could expand the project’s
functionality or improve its performance. This closing chapter provides a comprehensive wrap-
up, highlighting the project’s contributions and possibilities for future advancements in the
field.



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

The Attendance Management System (AMS) is an indispensable tool in today's organizational
landscape, offering a sophisticated and automated approach to monitor and oversee student
attendance. In educational institutions, AMS plays a pivotal role in ensuring that students are
present for their classes, lectures, and other academic activities. By leveraging advanced
technologies such as biometric recognition, RFID, or mobile applications, AMS provides real-
time updates on attendance, enabling educators to identify patterns, address absenteeism, and
make informed decisions to enhance student engagement and academic performance.

In conclusion, the Attendance Management System represents a transformative solution that
revolutionizes the way organizations manage attendance, whether in educational institutions or
professional workplaces. By embracing automation, precision, and efficiency, AMS empowers
stakeholders to optimize resource allocation, enhance operational efficiency, and foster a
culture of accountability, ultimately driving organizational success in today's dynamic and
competitive landscape.

e Accurate Data Collection: Attendance Management Systems (AMS) leverage advanced
technologies such as RFID, biometric scanners, and automated check-ins to minimize human
error associated with manual record-keeping. This ensures that attendance data is accurate,
reducing discrepancies and enhancing reliability for academic and administrative use.

e Time Efficiency: By automating the attendance process, AMS drastically reduces the time
teachers and administrators spend on attendance-related tasks. This efficiency allows
educators to focus on core responsibilities like lesson planning, student engagement, and
personalized instruction, ultimately contributing to a more productive learning environment.

e Security and Privacy: With technologies such as biometric authentication and encrypted
data storage, AMS enhances the security of attendance records. Only authorized personnel
have access to sensitive data, which not only ensures compliance with privacy regulations but
also safeguards student information from unauthorized access.

¢ Informed Decision-Making: AMS systems provide detailed attendance analytics,
enabling educators to monitor attendance trends over time. By identifying patterns in student
attendance, such as frequent absenteeism, AMS allows for proactive intervention. This data-
driven approach supports more targeted engagement strategies, helping schools implement
support programs to improve attendance and academic performance.

e Resource Optimization: With streamlined processes, AMS enables schools to allocate
resources more efficiently. Reduced paperwork and administrative overhead mean that staff
can dedicate more time and resources to educational activities, extracurricular programs, and
student support services, enhancing the overall educational experience.

In conclusion, the Attendance Management System represents a transformative shift,
offering enhanced efficiency, accuracy, and security in attendance tracking. By adopting
AMS, institutions and organizations can optimize resources, enhance operational efficiency,
and foster accountability. In a competitive and data-driven environment, AMS has become a
crucial tool for organizational success.



2.2 Literature Survey

The literature on Attendance Management Systems spans several domains, including
educational technology, organizational management, and data security. This section explores
traditional attendance methods, the limitations they present, and the technological
advancements in modern AMS.

Historically, attendance tracking has relied on manual processes like attendance registers,
roll-calls, or sign-in sheets. While widely used, these traditional methods have significant
limitations:

e Inaccuracy: Manual data entry can lead to human errors, such as incorrect entries or
missing information, compromising data reliability.

e Time-Consuming Process: Collecting attendance manually is a repetitive task that
consumes valuable time during class or organizational meetings.

e Susceptibility to Manipulation: Manual systems are vulnerable to fraudulent
practices, like “proxy attendance,” where one person marks attendance on behalf of
another.

Traditional attendance methods struggle to meet the accuracy, efficiency, and security
demands of today’s academic and organizational environments. Some key drawbacks
include:

« Data Inconsistency: Discrepancies in attendance data often arise when transferring or
compiling records, impacting analysis and reporting accuracy.

e Lack of Real-Time Monitoring: Manual methods do not offer real-time data, which
delays the identification of absenteeism patterns and limits timely intervention.

o Inefficient Record Management: With physical registers, managing and accessing
historical data can be cumbersome and time-intensive.

SAMS systems are designed to integrate seamlessly .This integration offers several benefits:

o Enhanced Data Accessibility: Allows data to be viewed, analyzed, and reported
across various departments and systems.

o Customization: SAMS can be tailored to meet the specific needs of institutions, from
class-level tracking to organizational-level analytics.

o Scalability: Systems are designed to handle varying levels of demand, from small
classes to large institutions, ensuring long-term usability as institutions grow.



CHAPTER 3. TECHNOLOGY STACK

3.1 Application Specification

The Application Specifications for this development of an Attendance Management System
are as follows:

>

Enhanced Efficiency: Implementing the smart card attendance system is expected to
significantly improve the efficiency of attendance tracking processes within educational
and institutional environments.

Cost Savings: By utilizing budget-friendly hardware components and implementing
efficient software solutions, the project aims to achieve cost savings for institutions in
terms of attendance management.

Improved User Experience: The incorporation of a user-friendly interface using HTML,
CSS, and JavaScript will enhance the overall user experience for both administrators and
users, making attendance tracking more intuitive and accessible.

Comprehensive Attendance Management: Integration with the Laravel framework will
provide administrators with a comprehensive toolset for managing attendance records
efficiently, ensuring accuracy and ease of use.

3.2 Functional Requirements

>

User Authentication: The system should authenticate users (administrators) securely to
ensure that only authorized can access and manage attendance data.

Attendance Tracking:

e The system should be able to capture attendance data accurately using RFID
modules for smart card reading and also capture attendance in the admin panel.

o |t should record the date and time of attendance for each student.

Real-time Data Updates: Attendance data should be updated in real time to reflect any
changes or additions immediately.

User Management: Administrators should have the ability to add, or modify user accounts
(students, etc.) as needed.

Reporting and Analytics: The system should generate comprehensive reports on
attendance statistics, including daily attendance summaries, individual attendance records,
and trends over time.

Customization and Configuration: Administrators should have the flexibility to
customize system settings, such as attendance thresholds, and preferences.

1. Scalability: The system should be scalable to accommodate varying numbers of users
and locations, whether it's a small classroom or a large organization with multiple
branches.

2. Security: The system should adhere to best practices for data security, including
encryption of sensitive information, protection against unauthorized access, and regular
security audits.



3.2 Functional Requirements

3.3.1 RESTful API Design Principles:

This section emphasizes the significance of following RESTful API design principles. It
delineates the need for designing APIs that adhere to the REST architectural style, promoting
simplicity, scalability, and interoperability. By adhering to these principles, the system can
facilitate seamless communication and data exchange between various components, ensuring
efficiency and flexibility in system integration.

3.3.2 ESP8266 and RFID Module:

In this section, the ESP8266 is utilized as the microcontroller platform. The ESP8266 offers
Wi-Fi connectivity, making it ideal for wireless data transmission. The RFID module is
responsible for reading RFID smart cards, enabling the efficient capture of attendance data.
Integrating the ESP8266 with the RFID module creates a streamlined system for attendance
tracking, where the data can be processed and transmitted in real time for logging or remote
monitoring purposes. [05]

3.3.3 ESP8266 and Wi-Fi Connectivity:

This subsection underscores the importance of ESP8266 and Wi-Fi connectivity in enabling
remote communication and data transfer. ESP8266, integrated with the system, facilitates
wireless connectivity, allowing for real-time monitoring and management of attendance data
from any location with internet access. Wi-Fi connectivity ensures accessibility and enhances
the system's capability to adapt to modern networking requirements.[06]

3.3.4 Laravel Framework:

The adoption of the Laravel framework for backend development is highlighted in this section.
Laravel provides a robust and feature-rich framework for building scalable and maintainable
web applications. Leveraging Laravel's extensive capabilities, the system can efficiently
manage data, create APIs, and implement business logic, thereby enhancing the system's
reliability, performance, and maintainability.

3.3.5 HTML, CSS, and JavaScript:

This portion focuses on the front-end development aspect of the project, emphasizing the use
of HTML, CSS, and JavaScript. HTML (Hypertext Markup Language), CSS (Cascading Style
Sheets), and JavaScript collectively form the foundation for creating an intuitive and visually
appealing user interface. HTML structures the content, CSS styles the presentation, and
JavaScript adds interactivity, resulting in a seamless user experience.[09]

3.3.6 MySQL

The utilization of MySQL for database management is implied in this subsection. MySQL, a
popular relational database management system (RDBMS), provides the necessary
infrastructure for storing, retrieving, and manipulating attendance records and related
data.Byleveragin

MySQL, the system ensures efficient data storage, retrieval, and management, facilitating
seamless integration with the application's backend logic.

8



CHAPTER 4. SYSTEM DESIGN

4.1 Design of Attendance Manegement System

The Conceptual Model section provides a foundational understanding of the conceptual
structure and relationships within the attendance management system. It offers a high-level
overview of the system's key components, interactions, and functionalities, serving as a
blueprint for further development and implementation.

1.Hardware Working Process .- Software Working Process
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Fig-4.1: System Design of The Attendance Management System



4.2 Circuit Diagram

The Circuit Diagram section provides a visual representation of the hardware configuration and
connectivity within the smart card attendance system. It offers a detailed schematic depicting
the interconnections between different hardware components, including RFID modules,
ESP8266, LCDs, and buzzers. The figure is shown in below:
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Fig 4.2: Circuit diagram of The Attendance Management System
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4.3 Data flow Diagram (DFD)

The Data Flow Diagram (DFD) section presents a graphical representation of the flow of data
within the smart card attendance system. It outlines the movement of information between
various components, including input sources, processing units, storage systems, and output
destinations.

DEPARTMENT
SEMESTER SHOW ATTENDANCE
STUDENT ATTENDANCE el
SEMESTER STORE
DEPARTMENT DEPARTMENT SEMESTER SEMESTER
ENTRY STORE ENTRY SToRS SESSION SESSION STORE
STORE STORE STORE
PROCESS PROCESS PROCESS
STUDENT STORE
STUDENT ENTRY
STORE
PROCESS
ATTENDANCE STORE ATTENDANCE ENTRY
REPORT STORE
SHOW ATTENDANCE REPORT bl Skl

Fig4.3: DFD diagram of The Attendance Management System
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4.4 Entity-Relationship Model

The Entity-Relationship Model (ER Model) provides a structured representation of the data
schema and relationships within the smart card attendance system. It defines the entities,
attributes, and relationships involved in storing and managing attendance data.
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4.4 Flowchart Diagram

Creating a flowchart diagram for a Student Attendance Management System (SAMS) involves
visually representing the steps and decision points in the process. Below is a simplified example
of a flowchart for a generic SAMS. Keep in mind that the complexity of the flowchart can vary
based on the specific features and functionalities of the system you are designing.
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Fig-4.5: flowchart diagram of The Attendance Management System
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CHAPTER 5. IMPLEMENTATION

5.1 Hardware Implementation

The Hardware Implementation section outlines the practical setup and integration of the core
hardware components used in the attendance management system. Each component plays a
crucial role in ensuring the system functions reliably and efficiently. The following subsections
provide a step-by-step guide to the configuration and wiring of the ESP8266 Wi-Fi module,
MFRC522 RFID reader, LiquidCrystal _12C display, buzzer, and battery status monitoring
system.

5.1.1 Setting up the ESP8266 Wi-Fi Module

The ESP8266 Wi-Fi module is essential for enabling wireless communication between the
attendance system and the server, facilitating real-time data transfer and synchronization. By
configuring the module to operate in station mode, it connects to a local Wi-Fi network using
the designated SSID and password. This allows the system to transmit attendance records and
user data to the server without the need for wired connections.

The setup involves programming the ESP8266 to connect to the Wi-Fi network automatically
at startup, ensuring a seamless connection every time the system powers on. Once connected,
the module is responsible for ensuring the reliable and continuous flow of data between the
system and the server, making it possible for real-time updates on attendance records and status
reports.

This configuration is critical for maintaining the accuracy and timeliness of the attendance data,
allowing administrators to monitor and retrieve information instantly. The figure below
provides a visual representation of how the ESP8266 Wi-Fi module is wired and integrated
with the microcontroller and other system components, offering a clear guide for hardware
setup.

Figure 5.1: ESP8266 Wi-Fi Module Setup
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5.1.2 Configuring the MFRC522 RFID Reader

The MFRC522 RFID reader plays a vital role in reading RFID tags, which serve as user
identification cards for the system. This section covers the wiring process, connecting the RFID
reader’s SPI interface to the microcontroller, allowing smooth data transmission. Once wired,
the software is configured to detect and authenticate each unique tag ID. The collected data is
then used to log attendance and verify user identity in real time. The figure below shows the
wiring setup of the MFRC522, illustrating its integration within the system.
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Figure 5.2: MFRC522 RFID Reader Setu

15



5.1.3 Integrating the LiquidCrystal_12C Display

The LiquidCrystal _12C display serves as a user-friendly interface for the system, showing
essential information such as system status, and notifications. This section explains how to
integrate the display by wiring it to the microcontroller using the 12C interface, which reduces
the number of pins needed for connection. After the hardware setup, the microcontroller is
programmed to send relevant data to the display in real-time. This feature allows users to view
critical system alerts and updates on-screen as they occur. The figure below illustrates the
wiring setup of the LiquidCrystal_I2C display within the system.
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Figure 5.3: LiquidCrystal_I2C Display Setup
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5.1.4 Wiring the Buzzer

The buzzer provides essential audio feedback, signaling the success or failure of RFID scans
and alerting users to system errors. This section outlines how to wire the buzzer to the
microcontroller and configure it to respond to specific events, such as correct tag identification
or invalid entries. The buzzer enhances the user experience by offering immediate auditory
feedback, helping users interact with the system efficiently. The figure below illustrates the
wiring setup of the buzzer within the system.

Figure 5.4: Buzzer Wiring Setup
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5.1.5 Battery

For continuous operation, especially in portable setups, the system uses a Li-1850 battery. This
section describes how the battery is integrated into the system, providing the necessary power
for operation. The wiring setup connects the battery to the microcontroller and other
components, ensuring reliable power delivery. This configuration allows for efficient energy
use and supports the system's performance. The figure below illustrates the wiring setup for
the Li-1850 battery.

Figure 5.5: Li-1850 Battery Setup
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5.2 Software Implementation

This section covers the software implementation for the attendance system, focusing on writing
and uploading the code, managing Wi-Fi connections, processing RFID data, handling HTTP
communication, and providing user feedback through display and audio. The software ensures
seamless interaction between the hardware components and the system, facilitating real-time
data processing and communication.

5.2.1 Writing and Uploading Code to the Microcontroller

This section details the process of writing the code required for the microcontroller to control
various components like the ESP8266, RFID reader, and display. The code is developed in the
Arduino IDE and uploaded to the microcontroller via a USB connection. Proper libraries and
functions are implemented to ensure efficient data handling and communication between

components.

(Source code: page 30)

5.2.2 Wi-Fi Connection and Reconnection Logic

To ensure continuous data transmission, the system is programmed to automatically connect to
the specified Wi-Fi network upon startup. This section explains the Wi-Fi connection logic,
including how the system handles reconnections in case of network interruptions. The code
includes checks for network availability and reconnects the ESP8266 module when the
connection is lost. The figure below demonstrates the Wi-Fi connection process and
reconnection logic.

Figure 5.6: Wi-Fi Connection and Reconnection (Source code: page 30)
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5.2.3 RFID Data Reading and Processing

In this section, the code for reading and processing RFID data is discussed. The microcontroller
reads unique RFID tag IDs from the MFRC522 RFID reader and processes this data to log
attendance and verify user identity. The figure below provides a visual representation of the
RFID data reading process and its flow through the system.

Figure 5.7: RFID Data Reading and Processing (Source code: page 30)

5.2.4 HTTP Client and Server Communication

This section describes how the system communicates with the server through HTTP requests
and responses. The microcontroller acts as an HTTP client, sending data (such as RFID scans)
to the server and receiving responses. The code ensures that communication is reliable, with
error-handling mechanisms in place for network issues. The figure below shows the flow of
HTTP communication between the client and server.

Figure 5.8: HTTP Client and Server Communication (Source code: page 30)

5.2.5 Display and Feedback Mechanisms

The LiquidCrystal_12C display and buzzer provide real-time feedback to users, showing
system status and notifications. This section explains how the system sends data to the LCD
for display and triggers the buzzer for audio feedback. These mechanisms are crucial for
ensuring user interaction and system transparency.
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CHAPTER 6. SOFTWARE IMPLEMENTATION

6.1 Introduction to Laravel Framework

The Laravel framework, a powerful and elegant PHP-based web application development
framework. Laravel simplifies the process of building robust web applications by providing
tools for routing, templating, and managing databases. Its modern, developer-friendly syntax
makes it an excellent choice for building dynamic, scalable websites and applications.

6.1.1 Setting up Laravel

The setup process for Laravel involves installing the framework, configuring a local
development environment, and initializing a new project. This section details the installation
of Composer, the PHP dependency manager used to install Laravel, and setting up local servers
like Apache or Nginx. It also covers the creation of a new Laravel project, configuration of
environment variables, and setting up database connections to ensure a smooth development
workflow.

6.1.2 Configuring Routes and Controllers

Routing and controllers form the backbone of any Laravel application. This section explains
how to define routes that map to specific controller actions, enabling the application to respond
to HTTP requests. It covers the setup of controllers that handle logic for processing requests
and returning views or data, and includes examples of creating routes for simple pages and

RESTful endpoints to manage data.

(Source code: page 30)
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6.2 Front-End Design

Laravel's Blade templating engine allows for a smooth integration between back-end logic and
front-end design. This section covers the principles of designing a clean, intuitive, and
responsive user interface, ensuring that users can easily interact with the application. It also
touches on the importance of front-end frameworks like Bootstrap or Tailwind CSS to style
Laravel applications.

(Source code: page 30)

6.2.1 Creating Blade Templates

Blade is Laravel’s powerful templating engine, allowing developers to structure and extend
HTML layouts easily. This section describes how to create and manage Blade templates,
including setting up master layouts, incorporating dynamic content with Blade directives, and
building reusable components. It also explains how to pass data from controllers to Blade
templates, ensuring a seamless flow between back-end and front-end.

(Source code: page 30)

6.2.2 Designing User-Friendly Interfaces

Designing a user-friendly interface is essential for enhancing user experience. This section
explores the principles of good UI/UX design, such as simplicity, consistency, and
responsiveness. It provides guidelines on how to design forms, tables, navigation menus, and
interactive elements, making the web application visually appealing and easy to use across
different devices and screen sizes.
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6.3 Backend Integration with SQL

In this section, we explore the integration of the Laravel application with a database using SQL.
Efficient database design and interaction are crucial for storing and managing data in a web
application. Laravel provides powerful tools, such as Eloquent ORM and migrations, to
streamline the process of connecting to a database, designing schemas, and performing
operations like querying and updating data.

6.3.1 Database Design and Schema

The Database Design and Schema focuses on designing a robust database schema that reflects
the application's data structure. It covers key concepts like defining tables, relationships
between entities (e.g., one-to-many, many-to-many), and normalizing data to ensure efficient
data storage and retrieval. It also discusses the use of Laravel's migration system to create and
modify database schemas in a controlled and versioned manner.

6.3.2 Implementing Models and Migrations

Models in Laravel represent the entities in your database and allow for interaction with tables
through the Eloquent ORM. This section explains how to define models that map to database
tables, and how to use Laravel migrations to create and update tables without manually writing
SQL. Italso highlights best practices for implementing relationships, validations, and accessing
data through models.

(Source code: page 30)

6.3.3 CRUD Operations

Create, Read, Update, and Delete (CRUD) operations are the basic actions performed on
database records. This section delves into how to implement these operations using Laravel’s
Eloquent ORM. It covers defining routes and controllers to manage these operations and
providing examples of creating new records, retrieving data, updating existing records, and
deleting unwanted data.

(Source code: page 30)
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APIs (Application Programming Interfaces) allow external systems or clients to interact with
your application. This section explains how to build and expose RESTful APIs in Laravel,
enabling data storage and retrieval from external applications, mobile apps, or other services.
It covers best practices for API design, security, and optimization.

6.4.1 Creating APIs for Data Storage and Retrieval

This subsection focuses on setting up routes, controllers, and methods to handle HTTP requests
for storing and retrieving data through APIs. It explains how to structure a RESTful API in
Laravel and how to send and receive data in JSON format, which is a common standard for
APl communication. Example implementations include creating APIs for user authentication,
data submission, and fetching records from the database.

(Source code: page 30)

6.4.2 Securing APl Endpoints

Security is a critical aspect of APl development. This section describes how to secure APl endpoints
using Laravel’s built-in authentication and authorization features. It covers techniques like token-
based authentication (using Laravel Passport or Sanctum), rate limiting to prevent abuse, and
implementing proper validation and error handling for incoming requests.
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CHAPTER 7. USER INTERFACE
7.1 Home Page

The Home Page provides general information about the university, including department
details, the university’s mission and goals, faculty profiles, course offerings, and the current
class schedule. This frontend view is designed to give visitors an overview of the university’s
key information
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Figure 7.1: Home Page Interface
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The Login Page is where the admin enters credentials to securely access the system. Once
logged in, the admin is redirected to the Dashboard, which provides access to all management
functionalities. The login page is designed to ensure security and prevent unauthorized

access.
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Figure 7.2: Login Page Interface
7.3 Dashboard

The Dashboard serves as the control center for all administrative tasks. From here, the Admin
can manage departments, semesters, sessions, students, attendance, and website settings. This
centralized hub allows the Admin to oversee the entire system efficiently.
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Figure 7.3: Dashboard Interface
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The General Website Settings menu allows the Admin to update the content and layout of the
website. This includes modifying text, images, and other visual elements displayed on the
Home Page and other sections visible to users, ensuring the content remains up to date.

Figure 7.4: General Website Settings Interface
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The Semester Management feature enables the Admin to create, update, and manage
semesters. It ensures that course schedules and academic activities are aligned with the
correct semester. This feature plays a crucial role in keeping academic records organized.

7.3.3 Session Management
This section allows the Admin to manage academic sessions, which typically represent

academic years. The Admin can add, edit, or delete session details to ensure that all records
are in sync with the current academic structure.

Figure 7.5: Session Management Interface
28
7.3.4 Department Management
Department Management enables the Admin to create and maintain department records

within the university. The Admin can add new departments, update existing ones, or remove
inactive departments, ensuring that the system reflects the current organizational structure.
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Figure 7.6: Department Management Interface
7.3.5 Student and Attendance Management
In this section, the Admin can manage student profiles and attendance data. This includes

adding or updating student information, marking attendance, and ensuring that all attendance
records are properly maintained and accessible when needed.
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7.3.6 Student Addition

The Student Addition feature allows the Admin to register new students by entering their
details, such as student 1D, department, and contact information. This ensures that new
students are added to the system and are accounted for in the attendance records.
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Figure 7.8: Student Addition Interface

7.3.7 Attendance Addition and Reports

In this section, the Admin can manually input attendance data and generate reports. These
reports can be filtered by student, class, or department, providing a clear view of attendance

trends and helping with attendance tracking and analysis.
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Figure 7.9: Attendance Addition and Reports Interface
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8.1 Summary of Work

In this project, a comprehensive university attendance management system was developed,
integrating both hardware and software components. The system is designed to streamline the
process of recording and managing student attendance using RFID technology. The software,
built using Laravel, MySQL, HTML, CSS, Bootstrap, and JavaScript, provides a user-
friendly interface that allows the admin to manage departments, students, attendance, and
other university-related operations. On the hardware side, the project includes an ESP
module, RFID scanner, and an LCD display, which work together to scan and send
attendance data over the internet via APIs. Overall, the system successfully automates
attendance management, improving efficiency and accuracy.

8.2 Challenges Faced
Several challenges were encountered during the development of this project:

« Software Development: Building the user interface and integrating it with the
hardware components required a significant amount of effort. Ensuring that the
software was responsive, secure, and user-friendly while also communicating with the
hardware posed technical difficulties.

e RFID and ESP Integration: One of the key challenges was establishing reliable
communication between the RFID scanner and the ESP module. This involved
sending scanned RFID data over the internet using APIs.

o Displaying Status on LCD: Another challenge was displaying real-time status
updates on the LCD, such as successful scans or errors.

e SPI Communication: Implementing reliable SPI1 communication between the RFID
scanner, LCD, and ESP module was a complex task that required precise
synchronization of data transmission.

Overcoming these challenges took considerable effort and required fine-tuning both the
hardware and software components to ensure smooth operation.

8.3 Future Enhancements

In the future, there are several enhancements that can be made to improve the system:

Improved Device Performance: Developing a faster, more reliable device capable of
scanning RFID tags and potentially integrating fingerprint scanning and keypad-based
input options would enhance the system's versatility.

« Offline Functionality: Adding the ability to store data locally when the internet is not
available would ensure the system can still function in offline scenarios, with data
synced once connectivity is restored.

o Control Panel Integration: A more advanced control panel could be added to
provide detailed administrative control over various system functions.

e Single-Board or PCB Integration: Consolidating the entire system onto a single
board or PCB would improve the device’s portability and ease of deployment.

o Enhanced Software Features: Additional software modules could be developed to

extend the system’s functionality, covering more aspects of institutional management,

such as academic reporting, grading, or student analytics. The user interface can also
be further optimized for better performance and user experience.
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Finclude <SPL.h>

Finclude <MFRCS22.h:>

Finclude <wWire.h:>

Finclude <LiquidCrystal__I2C. h>
Finclude <ESPREZS6WIFIi.h>
Finclude <ESPREZSEHTTPClient. hs>

£ DefFine pins For RFID, Buzzer, and LCD
wdefine RFID_SS PIM 2
#FdeFine RFID RST_PIN 2
wdefine buzzer_pin 15

£4 Define custom characters for the LCD

byte wifilcon[&] = { BOGEeE, BOSESE, 511111, 511111, B81118, S010E, BORO0E, SO2088 ) ;
byte wifilconx[2] = { Blaesl, Belele, 511111, 511111, B2111le, BSE@ld8e, Belele, B1aeal };
byte bettary Full[&] = { B81118, B1le@el, B11111, SI18EE1, B113111, S11111, SI16891, BI1111 F;

S4 Initialize RFID and LCD
MERCS2Z mfrcS2z(REFID SS_PIN, BRFIO_RST_PIND
LiquidCrystal_ I2f Lod(@8x27, 16, 2); S Chamge @x27 to yowr LCD address iFf mecessary

£4 Wi-Fi credentials and server details

const char* ssid = “"joman™;

const char® password = “joman@9aay™ g

const char* serwver = "https:/ /digital-window.xyz";
const int serverPort = 4433

const char* endpoint = "JSapifattendance™;

FF Create WiFi client
WiFiClient wificlient;

wold setupd) {
Zerial. begin{lils52a@);

L4 Imitialize SPI and RFID
SRFIL.begin(]);
mFrcS522 . PCO_Initd);

lod.begin();
delay(zZe8);

lod.createChar{®, wifilcon);
lod.createCfhar{l, wifilconx);
lod. createfhar{2, bettary_full]);

S Inmitialize Buzzer pin
pinMode(buzzer_pin, OUTPUT) ;
digitalkrite{buzzer_pin, LOW); Ff Ensure buzzer is off initially

A4 Conmect to Wi-Fi
wificonnecting{};

H

woid loopll {
F4 Check Wi-Fi connmection status
if (WiFi.status(]) != WL_CONMECTED) {
wificonnecting{);
¥} oelse {
operation(]);

}
¥

wold operation{) {
F4 Check if a new RFID card is detected
if (mfrc522.PICC_IsMewlardPresent()] && mfrc522 . PILOC_ReadCardSerial{)) {
String cardbata = "";
Ffor {byte L = @; i « mfrcsz2.uid.size; i++) {
cardbData += String{mfrcsz22. uid.uidByte[i], DEC]);
¥

if (lcardData.isEmpty (1) {
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http.end{);
return FESpoOnse;

}

woaid responseMsg{String message) {
locd.clear(]);
delav(5);
locd.setCursor(@, @&J;
lod.print (F{™USAM SYSTEM™ 3] ;
lod.setCursor{13, 8);

locdowrite({uintd t)273; £ Wi-Fi icon

locd.setCursor{ls, 8);

locdowrite({uintd t)8&J; Fd Another icon

locd.serCursar{d, 17;
led.print(message);

}

waid sendmessage{)d {
locd.clear(];
delayv(5);
locd.setCursor{@, &J;
locdeprint(F (™USaAM SYSTEM™ 3] ;
locd.setCursor{13, a8);
locdowrite({uintd _t)27;
locd.setCursor(1s5, 8);
lodowrite({uintd t)&];
locd.setCursor{@, 17;
locd.print(F{("REQUEST SENMDIMNG.™]);
¥
woid wificonnecting() {
locd.clear(]);
delav(5);
locd.setCursor{@, @&J;
loed.print (F{™USAM SYSTEM™ 3] ;
locd.setCursor{l3, 8);

locd.write({uintg_t)2]);
locd.setCursor(ls, #@);
lediwrite({uintd_t)1);
locd.setCursor{d, 1);
locd.print(F{"WIFL COMMECTING."]);

WiFi.begin{ssid, password);

while (WiFi.status{) 1= WL_COMNECTED)
delay(l128a] ;

}

if (WiFi.status() == WL_CONNECTED} {

wificonnected();

}

wold wificonnected{)} {

locd.clear(]);

delaywi(&);

locd.setCursor(d, 8);
locd.print(F{™"USaM SYSTEM™ )] ;
locd.setCursor (13, @);
led.write({uint8_ £)2];
locd.setCursor(ls, @);
locd.write({uintgd_t)a);
locd.setCursor(d@, 173;
led.print(F{"SWIPE YOUR CARD."J1);
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wvoid successBuzzer() {
digitalWrite{buzzer_pin, HIGH); // Turn the buzzer
delay(Zed); {f Short beep for
digitalWrite{buzzer_pin, LOW]; ff Turn the buzzer

volid errorBuzzer() {
for {(int 1 = @; i <« 2; i++) {
digitalWrite{buzzer_pin, HIGH);
delay(22d);
digitalWrite{buzzer_pin, LOW];
delay(52]);
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App\Models\Attendance;
App\Models\Models\CarInfo;
App\Models\Models\CarInfoDetails;
App\Models\Student;
Carbon\Carbon;
Illuminate‘\Http\Request;
Illuminate\Support\Facades\Route;

e::middleware('auth:sanctum')->get("/user’, function (Request $request)
return $request-suser();

e::get(’'/test’, function (Reg
return ('joman');

est $request)

e::post('/attendance’, function (Request $request)
$attendanceData = $request->student_id;
$student = Student::where('student_id', $attendanceData)->first();

if ($student) |
$todayDate = Carbon::today()->toDateString();
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Route::middleware('auth:sanctum')->get("/user’, function (Reguest $request)

]

return $request->user();

Route::get('/test', function (Fequest Srequest)

return {'joman'});

Route::post('/attendance’, function (Request $request)

$attendanceData = $request->student_id;
$student = Student::where('student_id', $attendanceData)-»first();

if ($student) |
$todayDate = Carbon::today()->toDateString();

$existingAttendance = Attendance::where( student_id’, $student->student_id)
-»whereDate( 'date’, $todayDate)
-»first();

if (%existingAttendance ) {
if ($existingAttendance-»period_1 != 'P' && FexistingAttendance)

$existingAttendance-»period_1 = 'P';
$existingattendance-»save();
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<div class="main-content">
<div class="page-content">
<div class="container-fluid">
<div class:
<div class

col-1g-12">
<div class="col-sm-auto ">
<divy
<button type="button" class="btn btn-success add-btn"
data-bs-toggle="modal" id="create-btn" data-bs-target="#slider_image">»<i
class="ri-add-line align-bottom me-1"></i» Add</button>

</divy
</div>
<div class="col-sm">

<fdiv>
</div>
<form action=""3>

row mt-2 ml-3" style="margin-left: -2px"»

<div clas

<div class="col-2">
<div class="select">
<label for="department">Select Department</label>
<select name="department” id="department2" class="form-control">
<option value="">Select ...</option>
@foreach ($department as $data

<option value="{ $data->id } "> { $data->name } </foption>
@endforeach
</selecty
</divy
</div>

<div class="col-2"»
<div class="select">
<label for="session">Select Session</label>
<select name="session" id="session2" class="form-control">
<option walue="">Select ...</option>
@foreach ($session as $data
<option value=" | %datz-»id } "> { %data-»name |} </option:»
@endforeach

<?php
namespace App\Models;

use Illuminate\Database\Eloquent\Factories\HasFactory;
use Illuminate‘Database\Eloquent\Model;

class Attendance extends Model

use HasFactory;
protected §fillable = |
"student_id’,

‘period 27,
'period_3",
"created_at’,
'updated_a

iH
public function Student

return $this->belongsTo(Student::class , 'student_id", 'studen

public function StudentAttendance($student_id, $date

return Attendance::where('date’', $date
-»uhere( ' student_id', $student_id
->First();
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class AttendanceController extends Controller

e

# Display a listing of the rescurce.

*

* @return \Illuminate\Http\Response

*f

public function index(Request $request

/{ return $request;

$month = $request->input('menth') ? Srequest->input(‘menth') : date('Y-m');

§year = date('Y', strtotime($month));
$month = date('m', strtotime(Smonth)):

$attendances = Attendance::

$query->whereHas({ 'student', function ($subquery) use (Srequest)
$subquery->unere('department’, $request->department);

iE

-»uhen($request-rsession, function ($query) use (Srequest) {
$query->whereHas ('student', function ($subquery) use ($request)
Ssubguery-ruhere(’session’, $request-»session);
i
¥
-»uwhen($request->semester, function ($guery) use ($reguest) {
$query->uheretas ('student', function ($subguery) use (%reguest)
$subguery->ahere( ' semester_id', $reguest-»semester);

-ruhereYear| 'date', fyear
-»uhereMonth( 'date', $month
ct('student_i

distinct
-yget();
$session = Category::latest()-»where("status”, 1)->get();
O P .

$department = SubCategory::latest()-dwhere('status', 1)->get();
$semesters = Semester::iget();
$students = Student::where('status', 1)->get();

function generateDateskithoutfridaySaturday($year, $month

{

Sdates = array();
$numDays = cal days_in_month(CAL_GREGORIAMN, $month, Syear);

for ($day = 1; Sday <= $numDays; Bday++
$date = striotime("$year-$month-$day");
$dayDfileek = date 'N', Sdate);
if ($dayOfieek != 5 && $dayOfileck != 6
$dates[] = date!'Y-m-d', $date);

return %dates;

$dates = generateDateslithoutFridaySaturday(Syear, $month);

return view('admin. attenda

public function find(Reguest $reguest

e

// return $request;

return view!'sdmin.attendance.find-student’, [
'students’ => Stude

1)-»render();

# Show the form for creating a new resource.

*

# @return \Illuminate\Http\Response

39
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henlfreguest-»department, function (Sguery) use (Srequest) {

index', compact('sttendances', 'session', 'department', 'semesters', 'students', 'dates', 'year', 'month'));

here('status', 1)-swhere('department’, $request->department)->where('session', $reguest-»session)-suhere('semester_id', $reguest->semester)-»get(),
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Route: :post('/attendance’, function (Request $request)
fattendanceData = frequest-»student_id;

$student = Student::iwhere('student_id', %attendanceData)-»first{);

if ($student)
$todayDate = Carbon::today()->toDatestring();

Sexistingdttendance = Attendance::wherel student_;

-»whereDate( 'date’', $todayDate)
-»fFirst();

if (%existingAttendance )

if ($existingfttendance-perdod_1 !'= '?' && fexistingAttendance)

sexistingdttendance-»period_1 = "F';
Sexistingdttendance-zsavel);

elseif (fexistinghttendance-rperiod_1 == 'P' && empty(%existingAttendance-speriod_2))
$periodlTime = Carbon::parse($existingfttendance->created_st);

$currentTime = Carbon::now();

FtimeDifference = ScurrentTime->diffInMinutes($pericd1Time);

if {($timeDifference »= 38)
$existingdttendance-rperied_2 = "P';
fexistinghttendance-»savel);

I else
/f Return a short message
return "TRAY LATER !

elself (fexistingdttendance-»period_2 == "P' &% empty($existingdttendance->»period_3))
$period2Time = Carbon::parse($existinghttendance->updated at);

$currentTime = Carbon::now();

$timeDifference = fcurrentTime->diffInMinutes($period2Time);

if {$timeDifference »= 3@)
Sexistingdttendance-»period_3 = 'P';
fexistingdttendance-zsavel);

1 else

return  'TRAY LATER !';

elsze

T oelse {
Atte

175

return

T else {
return

return  'TO DAY ALL DOME !';

ndance: rcreate([

*student_id' =» $student-»student_id,
‘date =»> $todayDate,

‘pericd_1l" =» 'P',

‘pericd_2' =» ',

‘pericd_3' =» ',

'created_at' =» Carbon::now(},
'updated_at' =» Carbon::now(),

"ADD SUCCESSFULLY";

"ERROR FOUND !';
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id', %student-»student_id)






