Arimaa Nokku Journal ISSN: 2320-4842
(UGC Care Group-I Journal) Vol-19 No. 01 January-March 2025

RFID - BASED SMART ATTENDANCE MANAGEMENT SYSTEM FOR

EDUCATIONAL INSTITUTIONS

Dr. G. Rajkumar?, Dr. T. Sivagama Sundari?, Dr. S. Pandikumar?, Dr. Kadher Farook R*

'Head & Assistant Professor, Department of Computer Applications, N.M.S.S.Vellaichamy Nadar College, Madurai
—625019. Tamilnadu, India.

?Head & Assistant Professor, Department of Microbiology and Biotechnology, N.M.S.S.Vellaichamy Nadar

College, Madurai — 625019. Tamilnadu, India.
3Assistant Professor, Department of Computer Applications, Yadava College, Madurai, TamilNadu, India
4Assistant Professor, Department of Information Technology, Arul Anandar College, Madurai, TamilNadu, India

ABSTRACT

RFID Based Smart Attendance management system is one of the best essential tasks in an educational institutions like
school, college or university. The conventional method of taking attendance by calling names is time consuming,
insecure and ineffective. However, handling the day-to-day attendance of thousands of students is quite a challenging
task for faculties. Traditional method of registering everyday student attendance may result in faults and tremendous
manual work. An RFID based attendance system makes use of RFID technology to mark student’s attendance in the
school, college or university. The students have to use an RFID tag to mark their attendance on the RFID reader. The
RFID device transfers the data to attendance server in periodic intervals. Teachers gets complete list of absent roll
numbers before the end of lecture and they can confirm the same. The student attendance details is updated day-to-
day on the attendance web server. This paper presents the students attendance management using RFID technology
for accessibility and data reliability. It can be suitable in different places like schools, colleges, universities, industry
and private organizations to record the attendance of students, teachers, employees, etc.
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I. INTRODUCTION

Today students’ attendance is become more essential portion for any institutions or organizations. Attendance is one
of those administrative tasks that need be done at the beginning of every class. Attendance registers traditionally are
huge grids with tiny squares that are tough to examine and can be easy to make errors in. Commonly, it can become
difficult for the teachers to manage this in a huge and noisy classroom. The students have to use an RFID tag to mark
their attendance on the RFID reader. The information is stored in the attendance system with high accuracy and
efficiency. It may be utilized by faculty members for further methods. However, handling the day-to-day regular
attendance of thousands of school or college students is pretty a tough and challenging task for teachers. Traditional
method of registering day-to-day student’s attendance may result in mistakes and tremendous manual work. An RFID
based attendance management system can be a great solution to overcome such challenges as it automates the student’s
attendance process and enables teachers and parents to track and monitor students’ activities effortlessly. RFID
attendance management system provides robust, secure and automatic attendance management in educational
institutes. With the RFID attendance system turns into simpler, easier, more efficient and accurate. Proxy attendance
can be removed or minimized. This attendance management system systematises the student’s registration, daily SMS
to parents, data processing on attendance server, ID card printing, automatic attendance recording, weekly and monthly
attendance reports, etc., The RFID attendance system offers the functionalities of the complete system which includes
displaying live Identification tags transactions, registering identification, deleting identification, recording attendance
and other minor functions.

RFID

Radio-frequency identification (RFID) is a technology that makes use of radio waves towards transfer data from an
electronic tag, referred to as RFID tag or label, attached to an object, via a reader for the determination of recognizing
and observing the item. Radio Frequency ldentification (RFID) refers to a wireless system contained of two
components: tags and readers. The reader is a device that has one or more antennas that radiate radio waves. Tags,
which use radio waves to communicate their identity and other information to neighbouring readers can be active or
passive. Active RFID tags are powered via batteries. RFID tags can store a collection of information from one serial
number to numerous pages of data or information. Passive RFID tags don’t require a battery because they are powered
by the reader.  Similar to this, reader systems can be built inside a room, cabinet or building. Numerous firms have
implemented RFID technology extensively as a component of their automation systems.  In this paper, an RFID
based system has been built with the intention to produce an attendance management system. In addition to creating
the entire process, an automated attendance management program will also produce a well-organized and analysed
report outlining student attendance and time management, which can additional assistance in assigning and consuming
the human resources in an organization to the maximum potential assistance. These devices operate within low, mid,
and high frequency ranges. 30 KHz to 500 KHz is the low frequency range; 500 KHz to 900 KHz is the medium
frequency range; 2.4 MHz to 2.5 MHz is the high frequency range.
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Il LITERATURE SURVEY

Nurbek Saparkhojayev and Selim Guvercin (2012) introduced a robust RFID-based attendance control system,
emphasizing its effectiveness in streamlining attendance processes and reducing errors associated with manual
methods. The study highlighted the scalability of RFID systems for large institutions and their ability to provide real-
time data access [®l. Shashank Shukla et al. (2013) developed an RFID-based system with a focus on improving
operational efficiency and data accuracy. The system allowed automatic recording of attendance and eliminated the
possibility of proxy attendance. This research provided a foundation for integrating RFID technology with database
management systems for better data handling®®. Krenare R. Pireva and Jeton Sigeca (2013) explored the design and
implementation of an RFID attendance system in a workshop setting. Their findings demonstrated the system'’s
reliability and its ability to reduce administrative workload. They also discussed potential integration with other
technologies for enhanced functionalitiesl.

Abdul Aziz Mohammed and Jyothi Kameswari U (2013) proposed a web-server-based RFID system that enabled
remote monitoring of attendance. The study highlighted the system's ability to generate attendance reports
automatically and its potential for integration with other web-based services Y. Moth Moth Myint Thein et al. (2015)
extended the functionality of RFID systems by incorporating fingerprint readers. This hybrid approach increased the
reliability of attendance systems by ensuring multi-factor authentication. The study emphasized enhanced security and
reduced chances of misuse [*21,

111 WORKING OF RFID ATTENDANCE SYSTEM

The majority of institutions and universities use a documented attendance system. An RFID system utilizing wireless
technology is proposed for the automated attendance system. Each student receives an RFID tag, which uses an
integrated IC for storing and processing the data. To implement the RFID based attendance systems, RFID transmitters
are installed in different areas of the school. These RFIDs act as a receiver that creates a field of radiofrequency waves
around them. Students are given distinct RFID tags that act as a transmitter. The RFID tags are unique and have a
different RFID number that helps in distinguishing students. It can be considered as a special number that identifies
students. So, students need to keep these tags with them.
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Figl. RFID — Based Smart Attendance System

If the RFID is kept near the entry of the school gate and a student with RFID tag passes by the antenna device then,
their unique RFID number gets identified with the system and their status is stored as “PRESENT” on the cloud server.
Similarly, when the pupil leaves the school, their logout time is noted by the device. Not just this, the entire time of
students spent in school can be calculated by the RFID student attendance management system. The RFID tags are
very simple to monitor. They can identify students in aninstant. It’s that quick! Furthermore, the
antennas are capable of monitoring students' movements and actions during school hours. For instance, the antenna
located at the library’s entrance can identify how much time the kids spent at the library. Antenna device near to the
classroom can identify how much time the kid was there in the classroom. In this way, teachers can track & monitor
children whenever they need it. The following steps illustrate how the RFID Card Attendance System functions in an
educational setting.

An RFID Card Attendance System in an educational setting streamlines the process of tracking student attendance,

ensuring accuracy, and enhancing overall administrative efficiency. Here’s a breakdown of its functions:

Student Registration:

e Card Issuance: Each student is issued an RFID card containing a unique identification number linked to their
personal and academic information in the school’s database.

o Database Entry: The student’s information is entered into the system, associating their RFID card with their
profile.

Attendance Recording:

e Automated Check-In/Check-Out: Students simply swipe or tap their RFID card on an RFID reader when entering
or exiting the classroom or school premises.

Attendance Monitoring:
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e Live Tracking: The system provides real-time tracking of student attendance, allowing teachers and
administrators to see who is present, absent, or late.

e Notifications: Automated notifications can be sent to parents or guardians in case of absences or tardiness.

Reporting and Analytics:

e Attendance Reports: The system generates detailed attendance reports for individual students, classes, or entire
grades, helping in identifying patterns and trends.

e Performance Analysis: Attendance data can be analyzed to understand its correlation with academic performance,
aiding in early intervention for students with frequent absences.

Integration with Other Systems:

e School Management Software: The RFID attendance system can integrate with broader school management
systems for seamless data sharing and comprehensive student management.

e Access Control: Integration with access control systems ensures only authorized individuals can enter specific
areas, enhancing security.

Administrative Efficiency:

e Error Reduction: Minimizes errors associated with manual attendance logging and ensures accurate data
collection.

Security and Accountability:

e Secure Data Storage: Attendance records are securely stored in a central database, accessible only to authorized
personnel.

e Audit Trails: The system maintains an audit trail of all attendance entries and modifications, ensuring
accountability.

By implementing an RFID Card Attendance System, educational institutions can greatly improve the efficiency,

accuracy, and security of their attendance tracking processes. This leads to better resource management, enhanced

student monitoring, and overall improved school administration.

RFID READER

An RFID reader, also known as an interrogator, is a device that communicates with RFID tags to read and capture

information stored on them. Here are some key points about RFID readers:

e Functionality: RFID readers transmit radio waves and receive signals from RFID tags, which contain
electronically stored information.

e Types: There are two main types of RFID readers: fixed RFID readers and mobile RFID readers. Fixed readers
are stationary and typically used in access control systems, while mobile readers are portable and used in inventory
tracking, asset management, and other applicationsl.

e Applications: RFID readers are used in various industries, including retail, healthcare, logistics, and
manufacturing, for tasks such as tracking inventory, managing assets, and automating attendance systems.

e Technology: RFID readers operate at different frequencies, such as low frequency (LF), high frequency (HF),
and ultra-high frequency (UHF), each suitable for different ranges and applications
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BENEFITS OF RFID ATTENDANCE SYSTEM OVER BARCODES

RFID attendance systems offer several advantages over barcode-based systems. Here are some key benefits:

Efficiency and Speed:

e No Line of Sight Required: Unlike barcodes, RFID tags do not require a direct line of sight to be read, allowing
for faster and more efficient scanning.

o Bulk Reading: RFID readers can scan multiple tags simultaneously, significantly speeding up the attendance
process.

Durability and Longevity:

e Wear and Tear Resistant: RFID tags are more durable and less prone to damage from dirt, moisture, or physical
wear compared to barcodes.

e Longer Lifespan: RFID tags generally have a longer lifespan and can withstand harsh environments.

Data Storage and Flexibility:

e More Data: RFID tags can store more data than barcodes, allowing for additional information such as student
details, attendance history, and more.

o Rewritability: Some RFID tags can be rewritten with new information, offering greater flexibility.

Security and Accuracy:

e Reduced Errors: Automated scanning reduces the chance of human error in recording attendance.

e Enhanced Security: RFID tags can be encrypted, providing enhanced security against unauthorized access and
tampering.

Convenience and Automation:

e Hands-Free Operation: Students can simply walk past an RFID reader to record their attendance, making the
process more convenient and less disruptive.

e Integration with Other Systems: RFID systems can easily integrate with other school management systems for
seamless data sharing and management.
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Real-Time Monitoring:

Instant Updates: Attendance data can be updated in real-time, allowing for immediate tracking and reporting.
Analytics and Reporting: Advanced analytics and reporting features can help identify patterns and trends in
attendance.

By offering these benefits, RFID attendance systems provide a more efficient, accurate, and secure method for
managing student attendance compared to barcode-based systems

IV. RESULTS AND DISCUSSIONS
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V. CONCLUSION

The implementation of a Smart Attendance Management System based on RFID technology has demonstrated
significant improvements in the accuracy, efficiency, and convenience of attendance tracking. By leveraging RFID
tags and readers, the system automates the attendance process, reducing the likelihood of errors associated with manual
methods and minimizing administrative workload. This system not only ensures real-time monitoring and recording
of student attendance but also provides comprehensive reports and analytics that can aid in identifying attendance
patterns and potential issues.

Additionally, the RFID-based system enhances security and accountability, ensuring that only authorized individuals
are recorded in the attendance logs. The successful deployment of this technology within educational institutions
underscores its potential to streamline administrative tasks, improve data accuracy, and contribute to a more organized
and efficient academic environment. As educational institutions continue to embrace technological advancements,
RFID technology stands out as a robust solution for modernizing attendance management systems.
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