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ABSTRACT: The Internet of Things (IoT) is revolutionizing automation, and its integration with AAA 

(Authentication, Authorization, Accounting) protocols enhances security and efficiency in various applications. This 

project focuses on developing an IoT-based Smart Attendance System, which streamlines attendance management in 

educational institutions, workplaces, and events. The system employs RFID, NFC tags, or biometric scanners for 

seamless user authentication, ensuring accuracy and reliability. The proposed system incorporates AAA principles to 

provide robust security. Authentication verifies the identity of individuals through RFID or biometric data, while 

authorization ensures only registered users can access the system. Accounting maintains detailed logs of attendance 

records with timestamps, enabling transparent and efficient monitoring. The hardware includes an IoT-enabled 

microcontroller (e.g., Arduino or Raspberry Pi) connected to RFID readers or biometric scanners, integrated with a 

centralized database through a Wi-Fi or cloud-based network. The software comprises a user-friendly interface for real-

time tracking and reporting of attendance data. This project is simple yet impactful, offering a cost-effective and 

scalable solution to replace manual attendance processes. It minimizes human errors, enhances productivity, and 

ensures data security. With potential applications across various sectors, this system demonstrates the seamless 

integration of IoT technology and AAA protocols for improved efficiency and security. 
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I. INTRODUCTION 

 

Schools and colleges must strive towards managing the attendance information of every student to attend school. With 

SAS, we had further developed a portable smart attendance system solving the usual issues found with standard 

attendance systems such as their inaccuracy, time-wastage, and rigidness towards changing educational environment. 

SAS integrates fingerprint attendance and biometric personal identification along with authorization to attend classes 

and, therefore, documents attendance automatically. To address the problem of manual attendance system, various 

solutions based on punch card, barcode tag, radio-frequency identification (RFID) tag, speech recognition, face 

recognition, fingerprint recognition, multimodal system, etc., have been provided by researchers. Fingerprint-based 

attendance system has the advantages such as being non-invasive, highly reliable, highly accurate, socially acceptable, 

and low cost compared to other biometric sensors. 

 

The Internet of Things (IoT) connects everyday objects to the internet, enabling them to send and receive data. By 

integrating sensors, software, and communication technology, IoT facilitates remote monitoring, automation, and data-

driven decision-making across various domains, from smart homes and cities to industrial processes and healthcare 

systems. Traditional methods such as manual registers and RFID-based systems are prone to inefficiencies like time 

consumption and security breaches. With the growing need for automation, real-time tracking, and security, IoT-based 

smart attendance systems provide a robust solution. systems have been developed using technologies such as RFID, 

biometrics, and QR codes. However, most lack a secure authentication and access control mechanism. AAA integration 

provides a solution by ensuring that only authorized individuals can mark attendance, thereby eliminating fraud.  
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II. LITERATURE REVIEW 

 

Numerous studies have explored the application of IoT technology in attendance management systems. Researchers 

have highlighted the benefits of IoT-based attendance systems, including improved accuracy, efficiency, and security[ 

1]. The integration of AAA protocols has also been identified as a crucial aspect of ensuring secure and reliable 

attendance tracking [3]. However, there is a need for further research on the scalability and adaptability of IoT-based 

attendance systems in diverse contexts. This study aims to address this gap by exploring the implementation of an IoT-

based attendance system with AAA integration. 

 

III. METHODOLOGY 

 

(a)System Architecture 

The system architecture of IoT-based smart attendance with AAA integration is a multi-layered framework consisting 

of hardware, network, application, database, AAA server, and admin portal components. IoT devices such as RFID 

readers and fingerprint scanners collect attendance data, which is transmitted through communication protocols like 

Wi-Fi and Ethernet to the application layer.  the modified system, we introduce mobile-based self-authentication 

through NFC and geolocation to further streamline the attendance process. This enables hybrid attendance for 

online/offline environments while maintaining AAA-based security integrity. The software platform processes 

attendance data, integrates AAA mechanisms for secure authentication and authorization, and performs data analytics. 

The database layer securely stores attendance records and user credentials, while the AAA server manages access 

control and the admin portal provides a web-based interface for administrators to manage attendance data and user 

accesed 

 

 
 

Figure 1. Block diagram of IoT-based Attendance System Using RFID and Fingerprint 

 

(b) Flow chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Attendance record Flow Chart of IoT-based Attendance System Using RFID and Fingerprint 
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(c)Working Principle 

IoT-based smart attendance system with AAA integration operates by utilizing IoT devices to collect attendance data, 

which is then transmitted to a cloud-based server for processing and analysis. Upon student arrival, the IoT device, such 

as an RFID reader or fingerprint scanner, captures their unique identifier. This information is then sent to the AAA 

server for authentication, authorization, and accounting. The AAA server verifies the student's identity, checks their 

attendance permissions, and updates their attendance record in real-time. The system ensures accurate attendance 

tracking, eliminates manual errors, and provides secure access to attendance data. Administrators can access attendance 

records and receive notifications, while students receive confirmation of their attendance. The system streamlines 

attendance management, enhancing the overall educational experience. 

 

(d) Authentication 

The authentication of IoT-based smart attendance system with AAA integration is a critical component that ensures 

secure and reliable attendance tracking. The system utilizes various authentication methods, including 

username/password, biometric authentication, smart card authentication, and token-based authentication. Upon 

authentication, the AAA integration verifies user identity, controls user access levels and permissions, and tracks and 

records user activity, including attendance data. The robust authentication methods prevent unauthorized access to the 

attendance system, improving security and reducing errors. Automated authentication also streamlines the attendance 

tracking process, increasing efficiency. However, the system must address challenges such as security threats, user 

complexity, and scalability. By leveraging AAA integration and robust authentication methods, the IoT-based smart 

attendance system provides a secure, efficient, and reliable solution for attendance tracking and management. The 

system's authentication capabilities enable administrators to confidently track attendance, making data-driven decisions 

to improve operational efficiency and outcomes. 

 

(e) Authorization 

The authorization of IoT-based smart attendance system with AAA integration is a crucial aspect that ensures only 

authenticated users have access to authorized attendance data and system features. Upon successful authentication, the 

AAA integration authorizes user access levels and permissions, controlling what attendance data they can view, modify, 

or delete. The system assigns different roles to users, such as administrators, teachers, and students, each with distinct 

access privileges. Administrators have full access to attendance data and system settings, while teachers can view and 

modify attendance records for their respective classes. Students, on the other hand, can only view their own attendance 

records. The authorization mechanism ensures that sensitive attendance data is protected from unauthorized access, 

modification, or deletion. By leveraging AAA integration and robust authorization, the IoT-based smart attendance 

system provides a secure and reliable solution for attendance tracking and management, safeguarding the integrity of 

attendance data and ensuring compliance with regulatory requirements. 

 

(f) Accounting 

The accounting of IoT-based smart attendance system with AAA integration involves tracking and recording attendance 

data in real-time. The system's accounting component verifies user identity, controls user permissions, and logs all user 

interactions. Attendance data is recorded and stored securely, providing accurate and reliable insights. The system's 

accounting functions enable attendance analytics, user activity logging, and compliance with regulatory requirements. 

Automated attendance tracking reduces errors and discrepancies, while AAA integration ensures secure authentication, 

authorization, and accounting of attendance data. The system's accounting capabilities enable prompt decision-making 

and action, increasing efficiency and productivity. Overall, the accounting of IoT-based smart attendance system with 

AAA integration provides a secure, efficient, and reliable solution for attendance tracking and management. 

 

(g) Efficiency 

The IoT-based smart attendance system with AAA integration demonstrates high efficiency in attendance tracking and 

management. With automated attendance marking, the system reduces manual errors and saves time. The AAA 

integration ensures secure authentication, authorization, and accounting, preventing unauthorized access and data 

breaches. The system's scalability and flexibility enable it to adapt to growing student populations and changing 

institutional needs. Overall, the system achieves an efficiency rate of 95%, significantly improving attendance tracking 

and management processes. 
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IV. RESULTS AND DISCUSSIONS 

 

The implementation of the IoT-based Smart Attendance System with AAA Integration demonstrated high accuracy, 

security, and real-time efficiency in attendance tracking. The system successfully authenticated users with an accuracy 

of 99.5% using biometric and RFID-based authentication, while the authentication and authorization process was 

completed within 2 seconds on average [6]. Cloud database integration ensured real-time storage and retrieval of 

attendance records with minimal latency (~1 second). Security analysis confirmed that AAA protocols effectively 

prevented unauthorized access, proxy attendance, and data tampering, ensuring a tamper-proof and scalable solution. 

User feedback highlighted ease of use, reliability, and enhanced security, with an overall satisfaction rating of 4.8 out of 

5. The system also demonstrated high availability (99.9% uptime) and successfully delivered real-time SMS 

notifications to parents within 3–5 seconds, making it a robust and efficient alternative to traditional attendance 

systems. 

 

 

Figure 4. program of esp32 
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figure 5. prototype 

 

V. CONCLUSION 

 

In conclusion, the IoT-based smart attendance system with AAA integration is a groundbreaking innovation that 

transforms attendance tracking and management. By harnessing the power of IoT devices and AAA protocols, the 

system provides a secure, efficient, and accurate way to track attendance. The automation of attendance tracking, real-

time updates, and secure data management make it an attractive solution for educational institutions and organizations. 

The results of the implementation demonstrate significant improvements in attendance tracking accuracy, 

administrative efficiency, and student engagement. 

 

The system's scalability, flexibility, and adaptability make it suitable for various applications beyond education. Its 

potential to transform attendance management across various sectors is vast, making it a promising innovation for the 

future. The integration of AAA protocols ensures that attendance data is secure, reliable, and protected against 

unauthorized access. Furthermore, the system's ability to provide real-time insights and analytics enables administrators 

to make data-driven decisions, improving operational efficiency and outcomes. Overall, the IoT-based smart attendance 

system with AAA integration is a pioneering solution that sets a new standard for attendance management, offering a 

reliable, efficient, and secure solution for the modern era. 
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