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Abstract: The QR Code-Based Student Attendance System is a cutting-edge solution for automating and simplifying
attendance management at schools. The conventional method of taking attendance using manual roll calls and paper
registers takes too much time, is prone to errors, and is susceptible to proxy attendance. This project leverages QR code
technology to offer a secure, efficient, and contactless method of capturing student attendance. Every student receives a
personalized QR code that contains their identification information. In the classroom sessions, the codes can be scanned
by the teachers through a webcam or smartphone, and the attendance is automatically recorded in a central database.
Implemented in Python with libraries such as qrcode, OpenCV, and pyzbar, the system provides role-based access for
administrators, teachers, and students and offers functionalities such as monthly attendance reports and processing data
in real time. The solution ensures higher accuracy, less manual effort, and digital transformation within academic settings.
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I. INTRODUCTION

In today's learning environment, precise and effective tracking of attendance is crucial to sustaining student responsibility,
motivation, discipline support, and ultimately academic achievement and institutional performance. Educational
institutions are highly dependent on regular attendance data for tracking student participation, pinpointing at-risk
students, and implementing policies on minimum attendance. Yet, conventional attendance systems like manual roll calls
and paper registers are becoming outdated and ineffective. These traditional techniques not only consume time but are
also prone to issues such as human error, loss of data, and manipulation through the practice of proxy attendance, where
students forge signatures for others' presence.

For these increasing concerns, this project presents a QR Code-Based Student Attendance System that seeks to update
the attendance process via automation and digitization. With the utilization of the strength of QR code technology, the
system provides rapid, safe, and contactless marking of attendance. Each student is given a personalized QR code that
inserts key identification information, including student ID, name, and tokens for authentication. Teachers or the
concerned staff, during every class session, can utilize a webcam, mobile phone, or any other camera-based device to
scan the QR codes. Once scanned successfully, the system automatically marks the attendance and saves the record safely
in a centralized database.

The project is built on Python—a powerful and popular programming language for data processing and automation—
and on libraries like OpenCV and Pyzbar for capturing and reading QR codes. The system also integrates pandas for
processing and analyzing attendance data, and optionally features a Flask-based web interface for accessibility and
convenience. In addition, the system is capable of role-based access, separating functionalities and permissions for
various types of users, including administrators (HODs), faculty members, and students.

II. RELATED WORK

Various technologies have been tried to enhance attendance management in schools. Jamil (2011) suggested a mobile-
based attendance system to avoid human errors and time consumption. Biometric approaches, including fingerprint and
facial recognition (Xiao & Yang, 2009), and RFID-based systems (Wahab et al., 2010) have also been used to avoid proxy
attendance, but they involve expensive hardware and maintenance.

QR code-based systems provide a low-cost, effective, and secure solution that can be easily implemented with minimal
infrastructure. Research has indicated that giving students unique QR codes and scanning them in class facilitates quick,
contactless, and precise attendance recording. Integration with libraries such as OpenCV and Pyzbar provides real-time
scanning and decoding, while role-based access systems and centralized data storage improve data security and reporting
accuracy.
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In addition, mobile and web interfaces enhance accessibility while enabling both students and teachers to see or control
records easily. This project enhances these developments by integrating automation, scalability, and real-time monitoring
through Python, thereby developing a pragmatic and flexible attendance solution.

III. PROPOSED ALGORITHM

The student attendance system based on QR codes is meant to mechanize the process of attendance using QR codes that
are uniquely created for every student. The entire system runs on a series of connected algorithms that provide accuracy,
efficiency, and integrity of data.

First, when a student is enrolled into the system, his/her personal information like name, student ID, and course details
are gathered. This information is translated into a single formatted string, which can also be encrypted for added security.
A QR code is then created from this encoded information using an appropriate Python library and stored in the form of
an image file. This image acts as the unique identifier of the student during attendance sessions.

During class, instructors initiate the attendance process by scanning the QR codes presented by students. This is done
using a webcam or a smartphone camera integrated with the system. The QR code scanning algorithm processes the
captured image through decoding libraries that extract the embedded student information. This data is verified to ensure
authenticity and correctness before further processing.

After validating the student data, the system marks the attendance by verifying the identity of the student with the
database. It captures the date, time, and corresponding course information. To ensure integrity, the system also verifies
for duplicate entries to avoid multiple logs of attendance for a single session. The attendance is then stored in a database
or CSV file for future reference.

For easy tracking of performance, the system has an algorithm that tabulates monthly attendance. It consolidates daily
logs for every student, counts the number of days present or absent, and calculates the percentage of attendance. Such
reports give students and teachers insight into attendance patterns and assist in tracking academic discipline.

User role management is also included in the system. Based on the login details, the system determines whether the user
is a student, teacher, or head of department (HOD). Depending on the classification, it provides certain functionalities
and access levels. For example, students have view access for their own attendance, teachers can mark and see class-wise
attendance, and HODs have access and view to analyze the attendance of a department.

These algorithms act in harmony to provide a secure, scalable, and efficient solution for digital attendance management
at academic institutions with a decrease in manual workload and improvement in accuracy.

IV. SIMULATION RESULTS

The suggested QR code-based system for student attendance was successfully implemented and tested through Python,
utilizing libraries like qrcode, pyzbar, OpenCV, and pandas. The system was tested in a controlled academic setting to
assess its functionality, efficiency, and accuracy.

Within the simulation, some dummy student data was employed in order to produce individual QR codes. These codes
were either printed or shown on mobile devices and read by employing a webcam which was attached to the application.
The scanning module successfully decoded the QR codes and accurately pulled out the student details embedded within
them.

The attendance logging algorithm properly logged every student's presence, storing the information with timestamps in
a CSV file. Duplicate logs were automatically detected and disregarded, maintaining integrity in attendance records.
Monthly attendance reports were also created based on the logged data, presenting each student's attendance percentage
as well as total presents and absents.

Also, role-based access control was verified by logging into various types of users (Student, Teacher, and HOD). All roles
were able to access their respective features successfully, including teachers being able to mark and view attendance,
students being able to view their own records, and HODs being provided with class-wise and department-wise attendance
analytics.
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The system's overall performance was tested using parameters such as response time, accuracy, and usability:

QR Code Scan Success Rate: 100% in optimal lighting conditions.

Average Time for Logging: Less than 2 seconds per student.

Data Accuracy: No mismatches or duplications errors were noted.

User Feedback: The user interface of the system was found to be intuitive and easy to use.

This simulation verifies that the system works effectively and can be confidently implemented in actual academic settings,
providing a scalable and automated solution to conventional attendance systems.

V. CONCLUSION AND FUTURE WORK

The deployment of the QR code-based student attendance system has proven an effective, reliable, and contemporary
solution to the problems of conventional attendance taking in schools. Through the mechanization using uniquely printed
QR codes and real-time scan technology, the system saves time for attendance taking, eradicates human error, and secures
the authenticity of attendance records.

The simulation outputs confirm the accuracy and efficiency of the system in handling student attendance for various
roles—students, teachers, and department heads. The application of Python, with libraries like qrcode, pyzbar, OpenCV,
and pandas, offered a light and stable platform for the system development. In addition, the incorporation of role-based
access control and monthly attendance reports improves administrative control and academic planning.

Though successful, the existing system can be made better and extended. As future work, biometric authentication
features like facial recognition or fingerprint reading can be included to make the system more secure and avoid proxy
attendance. Further, the inclusion of the system with Learning Management Systems (LMS) would enable centralized
data access and efficient academic record management. A mobile app can also be created to enable attendance marking
and monitoring using smartphones, enhancing user convenience and accessibility.

In summary, this project forms a solid foundation for computerized attendance systems and has high potential for
expansion and real-world application across educational institutions of different sizes.

REFERENCES

[1]. T. Jamil, “Automatic Attendance Recording System Using Mobile Telephone,” Telecommunications Forum
(TELFOR), 2011, 19th, pp. 1297-1299.

[2]. Srinivasan, Pravinya; Manjupriya, K.; Rajeswari, A., “Automated Attendance System Using QR Code,” 2010.

[3]. Q. Xiao and X.D. Yang, “Biometric-Based Digital Credentials for Secure Attendance Systems,” 2009.

[4]. Tokiwa, Y., Nonobe, K., and Iwatsuki, M., “Web-Based Tools to Sustain the Motivation of Students in Distance
Education,” Frontiers in Education Conference (FIE), 2009.

[5]. M.H.A. Wahab, H.A. Kadir, Z. Tukiran, M.R. Tomari, A.A. Mutalib, M.F.M. Mohsin, M.N.E.M. Idrus, “RFID-Based
Laboratory Equipment Monitoring System,” International Conference on Intelligent and Advanced Systems
(ICIAS), 2010.

[6]. Qaiser, A. and S.A. Khan, “Automation of Time and Attendance Using RFID Systems,” Emerging Technologies
(ICET), 2006.

[7]. CK.H.CK. Yahaya, M. Kassim, M.H. bin Mazlan, Z. Abu Bakar, “Improving Traceability Using Reliable
Identification Technologies,” 2011.

[8]. R. Mo et al., “Quick Response Codes for Virtual Learner Evaluation of Teaching and Attendance Monitoring,”
Canadian Medical Education Journal, Vol. 12, No. 3, pp. 169-170, 2021.

[9]. S. Shaban et al., “Developing a Student Attendance App Using QR Codes: Educational and Practical
Considerations,” International Journal of Technology Enhanced Learning, Vol. 13, No. 1, pp. 92-106, 2021.

[10].  R.D. Bacuna and B.G. Dadiz, “eSAM: Attendance System Using QR Codes in Romblon State University-
Cajidiocan Campus,” 2022 International Conference for Advancement in Technology (ICONAT), IEEE, 2022.

[11].  D. Deugo, “Using QR-Codes for Attendance Tracking,” Proceedings of the International Conference on
Frontiers in Education: Computer Science and Computer Engineering (FECS).

[12].  Harikrishnan et al., “Vision Face Attendance Monitoring System Using Deep Learning Techniques and
Computer Vision,” International Conference on Emerging Trends in Communication and Networking (ViteCon),
IEEE, 2019.

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 83


https://ijarcce.com/
https://ijarcce.com/

