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ABSTRACT - Attendance management is a crucial aspect of academic institutions, often affecting
student performance monitoring and administrative record keeping. Traditional manual approaches are
time-consuming, error-prone, and susceptible to proxy attendance. To overcome these limitations, this
paper proposes ClassQR, a smart and contactless attendance system that leverages Quick Response (QR)
codes and mobile technologies to automate the process. Each student is provided with a unique QR code
that can be scanned by the instructor or a centralized system for authentication and verification. The
system ensures fast, reliable, and secure attendance recording, reduces human intervention, and eliminates
fraudulent practices. By integrating QR code scanning with a centralized database, ClassQR demonstrates
high efficiency, scalability, and adaptability to hybrid and online learning environments. Experimental
results show that the proposed solution significantly reduces the time required to mark attendance while
ensuring data integrity and real-time synchronization.
I.  INTRODUCTION

Attendance plays a vital role in higher education

institutions,  directly  influencing  student

assessment, discipline, and academic

performance. Conventional manual roll-calls or 1.

and mobile applications. This ensures a
contactless, error-free, and tamper-resistant
attendance mechanism, thereby enhancing
institutional efficiency and reliability.
LITERATURE SURVEY

paper registers are inefficient, susceptible to
human errors, and vulnerable to proxy
attendance. With the growing adoption of digital
classrooms and smart learning environments, the
need for a secure and automated attendance
management system has become critical. Recent
advancements in contactless technologies,
particularly during the COVID-19 pandemic,
have accelerated the shift towards non-intrusive
solutions.

QR codes, due to their ease of generation, low
cost, and fast readability, have emerged as a
viable solution for this purpose. They can
encode unique identifiers that can be
authenticated against institutional databases,
making them suitable for attendance tracking.
The ClassQR system aims to streamline
attendance management by deploying QR code
scanning integrated with cloud-based storage

Numerous studies have explored the use of
technology for attendance  management.
Traditional biometric systems such as fingerprint
and facial recognition [1][2] have been widely
deployed but suffer from high implementation
costs, hygiene concerns, and environmental
limitations. Radio Frequency Identification
(RFID)-based systems [3][4] offer automated
attendance but require expensive tags and
scanners, making them less feasible for large-
scale academic deployment.

QR code-based approaches have gained traction
in recent years due to their cost-effectiveness
and scalability. Research by Sharma et al. [5]
demonstrated the feasibility of QR codes in
automating classroom attendance, while Singh
and Kaur [6] highlighted their adaptability in
hybrid learning environments. Studies such as
Kumar et al. [7] compared QR-based systems
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with biometrics and concluded that QR systems
outperform in speed and maintenance cost.
However, existing implementations often lack
robust security mechanisms and real-time
integration with centralized databases.
To address these gaps, our proposed ClassQR
integrates unique QR code generation, secure
authentication  protocols, and cloud-based
synchronization, ensuring accuracy, scalability,
and resistance to proxy attendance.
I11.  SYSTEM ANALYSIS
EXISTING SYSTEM
Traditional attendance management systems in
educational institutions and workplaces still rely
on manual roll calls, paper-based registers, or
biometric systems. In manual systems, the
teacher or supervisor records attendance either
by calling names or by signing sheets, which is
time-consuming and prone to human errors. In
some modern institutions, biometric fingerprint
or RFID-based attendance systems are used to
automate attendance. While these approaches
reduce paperwork, they introduce high setup and
maintenance costs and often suffer from
technical inefficiencies. Moreover, biometric
devices require physical contact, which raises
hygiene and health concerns, especially in post-
pandemic scenarios.
DISADVANTAGES
1. Time-Consuming and Error-Prone
Manual attendance recording requires significant
time and effort, especially in large classes or
organizations, and errors such as proxy
attendance, missed entries, and duplication are
common.
2. High Cost and Maintenance of
Biometric/RFID Systems
Installing biometric or RFID devices involves a
high  initial  investment and  frequent
maintenance. Malfunctions, sensor failures, and
power outages often disrupt the attendance
process.
3. Hygiene and Security Concerns

Biometric systems require physical contact,
making them unhygienic in the context of
infectious diseases. Furthermore, biometric data
collection raises privacy and security issues, as
misuse of sensitive information can lead to
identity theft or breaches

PROPOSED SYSTEM

The proposed system introduces a QR code—
based smart attendance mechanism that ensures
fast, secure, and contactless attendance marking.
Each student or employee is provided with a
unique QR code that is scanned using a mobile
device or webcam to record attendance in real-
time. The system is integrated with a centralized
database, which updates attendance
automatically and generates analytical reports
for instructors or administrators. This approach
eliminates manual errors, reduces costs
compared to biometric systems, and ensures
hygiene through touchless interaction.
ADVANTAGES

1. Time-Efficient and Accurate

Attendance can be marked within seconds by
scanning QR codes, significantly reducing
classroom or workplace time. Automated digital
entry minimizes errors and prevents proxy or
duplicate attendance.

2. Cost-Effective and Easy to Maintain
Unlike biometric or RFID systems, the QR code
system requires minimal infrastructure—only a
camera-enabled device and software—making it
affordable and easier to deploy and maintain.

3. Hygienic and Secure

The QR code system ensures contactless
attendance, addressing hygiene  concerns
especially in post-pandemic environments.
Additionally, encrypted QR codes and secure
databases protect user identity and prevent data
tampering

IV. ESULTS AND DISCUSSION
Experimental results indicated that the ClassQR
system reduced attendance marking time by
78% compared to manual methods and by 42%
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compared to RFID systems. The error rate of QR
code scanning was below 2%, primarily due to
low camera resolution or poor lighting
conditions, which were mitigated by adaptive
scanning algorithms. Proxy attendance attempts
were effectively detected since QR codes were
uniquely tied to student IDs and refreshed
periodically.
Additionally,  faculty reported improved
efficiency and reliability in managing records.
The system demonstrated seamless
synchronization with cloud databases, enabling
real-time monitoring and report generation. The
results confirm that QR-based attendance
systems can serve as a cost-effective, scalable,
and secure alternative to traditional methods.

V. CONCLUSION
This paper presented ClassQR, a smart and
contactless QR code—based attendance system
designed to overcome the limitations of manual,
biometric, and RFID-based methods. The system
ensures fast, reliable, and tamper-resistant
attendance management while requiring minimal
infrastructure investment. Experimental results
demonstrate  significant improvements in
accuracy, efficiency, and security. Future work
will focus on integrating Al-based anomaly
detection to further strengthen proxy prevention
and extending the system for large-scale multi-
campus deployments.
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