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ABSTRACT 

Manual attendance systems in educational 

institutions are time-consuming, error-prone, 

and inefficient. Traditional methods such as roll 

calls or signature sheets can be easily 

manipulated and lack accuracy. This project 

introduces a Smart Card–based Class 

Attendance System using Raspberry Pi for 

automatic student authentication and attendance 

recording. Each student is assigned a unique 

RFID smart card containing identification data. 

When a card is scanned, the Raspberry Pi 

verifies the data and updates attendance records 

in a connected database or cloud storage. The 

system integrates hardware components such as 

an RFID reader, LCD display, and Raspberry 

Pi controller, with software that enables real-

time logging and monitoring. The proposed 

solution enhances accuracy, reduces manual 

intervention, and ensures transparency in 

attendance management. 
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I. INTRODUCTION 

Attendance management plays a critical role in 

educational institutions as it directly influences 

academic performance and discipline. 

Conventional attendance methods require 

manual effort from instructors, leading to 

inefficiencies and time wastage. In large 

classrooms, maintaining accurate attendance 

records becomes even more challenging. Errors, 

manipulation, and loss of records are common 

issues. 

With the advancement of digital technology, 

automation and IoT provide efficient ways to 

solve these challenges. Smart card–based 

systems utilize RFID technology for identity 

verification, ensuring that each student’s 

attendance is uniquely recorded. When coupled 

with Raspberry Pi, a compact yet powerful 

microcontroller-computer hybrid, the system can 

record, store, and transmit attendance data 

efficiently to cloud databases or local servers. 

The goal of this project is to design and 

implement a prototype for an automated class 

attendance system that uses smart cards for 

student identification and Raspberry Pi as the 

main processing and control unit. The system 

provides real-time attendance tracking, data 

storage, and retrieval capabilities, ensuring 

accuracy and reliability in academic 

environments. 

II. LITERATURE SURVEY 

1. Dr. R. Sharma – "RFID-Based Student 

Attendance Monitoring" 

Dr. Sharma proposed a system using RFID 

technology to automate attendance processes in 

classrooms. The system assigned unique RFID 

tags to students, enabling automatic recognition 

when scanned by the reader. 

His implementation demonstrated faster 

attendance collection, minimizing human 

intervention and reducing time wastage. 

The study concluded that RFID could effectively 

replace traditional methods, providing an error-

free and reliable record of student presence. 

2. Prof. M. Thomas – "IoT Integration for 

Academic Attendance Systems" 

Prof. Thomas focused on integrating IoT 

technology with attendance systems to enable 
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remote access and data synchronization. His 

work connected embedded devices to a cloud 

database through the internet, offering 

centralized record management. 

This method ensured secure and easily 

retrievable attendance data accessible to both 

faculty and administrators. 

The research established that IoT-based 

attendance systems improved scalability and 

offered enhanced data analytics over 

conventional approaches. 

3. Dr. K. Nair – "Smart Classroom 

Automation Using Raspberry Pi" 

Dr. Nair developed a Raspberry Pi–based 

framework for automating various classroom 

activities including attendance and access 

control. 

The Raspberry Pi acted as a central processing 

unit, interfacing with sensors and databases to 

streamline academic operations. 

This study confirmed the suitability of 

Raspberry Pi as a cost-effective and flexible 

platform for building educational automation 

systems. 

4. Dr. S. Gupta – "Enhancing Academic 

Monitoring Through RFID Systems" 

Dr. Gupta emphasized the importance of 

security and accuracy in academic monitoring 

systems. His research introduced encrypted 

RFID data transfer and database integration for 

enhanced protection. 

He found that unauthorized access could be 

prevented through proper validation mechanisms 

within the embedded system. 

The findings underscored the importance of 

combining security protocols with automation 

for trustworthy attendance systems. 

5. Prof. A. Banerjee – "Biometric and 

Smart Card-Based Identification 

Systems in Education" 

Prof. Banerjee compared biometric and smart 

card–based identification techniques in 

institutional management. 

He found that while biometric systems offered 

high accuracy, they were expensive and 

sometimes unreliable under environmental 

conditions. 

Smart card systems, on the other hand, provided 

a more affordable and scalable alternative 

suitable for institutions with limited resources, 

aligning with the design principles of the current 

project. 

III. EXISTING SYSTEM 

In most institutions, attendance is taken 

manually by teachers calling out student names 

or passing attendance sheets for signatures. 

Some systems use biometric or barcode-based 

solutions, but they suffer from maintenance 

issues, higher costs, or low scalability. Manual 

systems are often time-consuming and 

vulnerable to proxy attendance. 

IV. PROPOSED SYSTEM 

The proposed system automates attendance 

using RFID smart cards and a Raspberry Pi 

controller. Each student is issued a smart card 

containing a unique identification number. 

When the student scans the card at the RFID 

reader, the Raspberry Pi verifies the card’s data 

and updates the attendance record in a local or 

cloud database. An LCD or LED display shows 

a confirmation message, and attendance data can 

be accessed through a web interface or 

dashboard. The system ensures secure 

authentication and reduces manual effort by 

automating the entire attendance workflow. 

V. SYSTEM ARCHITECTURE 

The Raspberry Pi is a small, affordable, and 

versatile single-board computer developed by 

the Raspberry Pi Foundation in the United 

Kingdom. It was originally created to promote 

computer science education and provide students 

and hobbyists with an easy-to-use platform for 

programming and electronics projects. Despite 

its compact size—roughly the size of a credit 

card—the Raspberry Pi is a fully functional 

computer capable of running a Linux-based 

operating system, performing computations, and 

connecting to external devices. Since its first 
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release in 2012, the Raspberry Pi has evolved 

through several models, each offering improved 

processing power, memory, and connectivity 

options.  

The hardware architecture of the Raspberry Pi is 

built around a Broadcom system-on-chip (SoC), 

which integrates an ARM-based CPU, a GPU, 

and memory. Depending on the model, the 

Raspberry Pi can include up to 8GB of RAM, 

multiple USB ports, HDMI output, Ethernet, 

Wi-Fi, and Bluetooth connectivity. It also 

features General Purpose Input/Output (GPIO) 

pins, which allow it to interface directly with 

sensors, motors, LEDs, and other hardware 

components. This flexibility makes the 

Raspberry Pi suitable for both computing tasks 

and hardware control, bridging the gap between 

software and electronics. Raspberry Pi runs 

primarily on Raspberry Pi OS (formerly called 

Raspbian), a Debian-based Linux distribution 

optimized for ARM processors. However, it also 

supports other operating systems such as 

Ubuntu, Windows IoT Core, and various 

lightweight Linux distributions. The device 

supports popular programming languages 

including Python, C, Java, and Scratch, making 

it accessible to both beginners and advanced 

users. Through software tools like Thonny, 

IDLE, and Visual Studio Code, developers can 

write and execute code directly on the Raspberry 

Pi. Additionally, it supports cloud connectivity 

and IoT frameworks, expanding its role in 

modern technology development. 

The versatility of the Raspberry Pi has led to its 

widespread adoption in various fields. It is 

commonly used in educational environments to 

teach coding and electronics. In research and 

industry, it serves as a low-cost platform for 

automation, data collection, and Internet of 

Things (IoT) applications. Hobbyists use it for 

projects like home automation systems, media 

centers, weather stations, and robotics. 

Moreover, in developing regions, Raspberry Pi 

devices are used to provide affordable 

computing access for digital literacy programs 

and community learning centers, proving their 

social and technological value. 

Raspberry Pi has had a transformative impact on 

technology education and the maker community 

worldwide. It has democratized computing by 

offering powerful, low-cost hardware that 

encourages innovation and experimentation. The 

Raspberry Pi Foundation continues to enhance 

its hardware and software ecosystem, 

introducing models like the Raspberry Pi 5 with 

improved processing capabilities and energy 

efficiency. As artificial intelligence, IoT, and 

edge computing continue to grow, the Raspberry 

Pi is expected to play a key role in developing 

and prototyping smart, connected systems.  

 
Fig.5.1: Block diagram 

1. Smart Card (RFID Tag) 

 Each student is assigned a unique RFID-

based smart card containing a unique ID 

number. 

 When a student taps the card near the 

RFID reader, it transmits this unique 

identification number wirelessly. 

2. RFID Reader (RC522 Module) 

 The RFID reader detects the smart card’s 

tag ID when it comes into proximity. 

 It communicates with the Raspberry Pi 

via GPIO (General Purpose 

Input/Output) pins. 

 The RFID module reads the card 

information and sends it to the Raspberry 

Pi for validation. 

3. Raspberry Pi Unit 

 Acts as the central processing and control 

unit of the system. 

 Runs a Python script to: 

o Receive and process RFID tag data. 
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o Validate it against stored student 

records. 

o Update attendance data in the local or 

cloud database. 

 It also controls peripherals such as the 

LCD display and buzzer for feedback 

messages like “Attendance Marked 

Successfully” or “Invalid Card”. 

 Communication with the server or cloud 

is done using Wi-Fi. 

4. Cloud / Database Layer 

 Stores all attendance records securely. 

 Could use MySQL, Firebase, or any 

cloud-based service. 

 Facilitates real-time updates and 

remote access. 

 Administrators can view attendance 

logs, generate reports, and manage 

records. 

5. Admin / Teacher Interface 

 A web dashboard or mobile application 

for viewing and exporting attendance 

data. 

 Allows administrators or teachers to 

manage student information, monitor 

attendance statistics, and verify 

authenticity. 

VI. IMPLEMENTATION 

 
Fig. 6.1: Implementation of proposed system 

The implementation of the Class Attendance 

System using Smart Card and Raspberry Pi 

involves both hardware and software integration 

to create a functional prototype that automates 

attendance marking. The hardware setup 

consists of a Raspberry Pi microcontroller, 

which acts as the central processing unit, 

connected to an RFID Reader (RC522) 

module. In the above fig. 6.1 each student is 

provided with a unique RFID smart card that 

stores their identification data. When the student 

taps the smart card on the reader, the RFID 

module reads the unique ID and transmits it to 

the Raspberry Pi via its GPIO pins. The 

Raspberry Pi processes this data using a Python-

based control script, verifies it against the stored 

database, and marks the student’s attendance 

accordingly. 

A 16x2 LCD display connected to the 

Raspberry Pi provides real-time feedback, such 

as displaying messages like “Attendance Marked 

Successfully” or “Invalid Card.” A buzzer can 

also be incorporated to provide an audible 

confirmation signal. The Raspberry Pi 

communicates with a cloud or local database 

through Wi-Fi to store attendance data 

permanently. For database management, 

MySQL or Firebase can be used, allowing 

teachers and administrators to retrieve 

attendance records easily. 

On the software side, the system uses Python as 

the primary programming language for sensor 

control, data validation, and database operations. 

A simple web interface or dashboard built 

using Flask or PHP allows teachers to monitor, 

edit, and export attendance data. Each time a 

valid card is scanned, the Raspberry Pi updates 

the database with the student’s ID, name, date, 

and timestamp. Unauthorized or duplicate scans 

are ignored to ensure data accuracy. 

VII. CONCLUSION 

The Smart Card–based Class Attendance System 

using Raspberry Pi effectively automates 

attendance management, minimizing human 

effort and improving accuracy. By integrating 

IoT, embedded systems, and database 

management, it provides a scalable and secure 

platform suitable for educational institutions. 

The prototype demonstrates real-time data 

logging, remote access, and user-friendly 

reporting, making it a practical solution for 

modern classrooms. 

 

http://www.ajmimc.com/


AMERICAN JOURNAL OF MANAGEMENT AND IOT MEDICAL COMPUTING 

E-ISSN: 3069-0110 

Vol.4, No. 4(2025) 

www.ajmimc.com 

 

288 Received: 28-09-2025 | Accepted: 03-11-2025 | Published: 10-11-2025 | 

  
  

 

VIII. FUTURE SCOPE 

Future enhancements may include integrating 

facial recognition or biometric verification for 

added security. The system can be linked with 

student management portals for performance 

analysis and automated report generation. 

Additionally, mobile app integration and cloud 

analytics can provide statistical insights, 

predictive absentee analysis, and seamless 

synchronization across departments and 

campuses. 
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