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Abstract : Traditional attendance tracking systems are often time-consuming, inefficient, and reliant on paperwork, leading to
inaccuracies and administrative burdens. This research paper presents a novel mobile application developed using Flutter that
utilizes location-based tracking and biometrics for automated attendance marking. The existing systems for attendance tracking
typically involve manual processes, such as paper-based sign-in sheets or barcode scanning. These methods are prone to errors,
require significant administrative efforts for data entry, and lack real-time monitoring. Additionally, traditional systems struggle to
handle simultaneous attendance marking for multiple students, leading to delays and inefficiencies.

To address these challenges, we developed a mobile application using Flutter, a cross-platform framework, which allows seamless
integration across various devices and operating systems. Our system leverages the mobile device's location services and biometric
authentication capabilities to automate the attendance tracking process. The application utilizes Node.js to develop robust APIs that
facilitate communication between the frontend and a MongoDB database, ensuring efficient storage and retrieval of attendance
data. The integration of location-based services enables real-time tracking and authentication, providing accurate attendance records
for each student.

Through comprehensive testing and evaluation, our system demonstrated enhanced efficiency and accuracy compared to
traditional attendance tracking systems. Simultaneous attendance marking for multiple students became feasible, reducing the time
required for data entry and minimizing administrative efforts. The integration of biometrics ensures secure authentication,
eliminating the possibility of proxy attendance.

keywords — Image Processing, Fingerprint recognition, Automated attendance .
I. INTRODUCTION

Attendance tracking is vital for educational institutions to ensure that students are actively engaged in the learning process, comply
with attendance policies, and meet academic requirements. Accurate attendance records help educators identify patterns of student
engagement, evaluate the effectiveness of teaching methodologies, and provide necessary support to students who may be struggling
academically. The tracking of attendance in educational institutions is an essential administrative task that plays a crucial role in
monitoring student participation, evaluating academic progress, and ensuring compliance with attendance policies. However,
traditional attendance tracking systems often suffer from inefficiencies, inaccuracies, and heavy reliance on paperwork, leading to
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administrative burdens and potential errors. To overcome these challenges, this research paper presents a mobile application
developed using Flutter, a cross-platform framework, which integrates location-based tracking and biometrics to automate the
attendance marking process. The motive behind making this project is to develop a mobile application that revolutionizes the process
of attendance tracking in educational institutions. By leveraging the capabilities of Flutter, location-based tracking, and biometrics,
the application aims to provide a seamless, automated, and accurate solution that minimizes administrative burdens, enhances
efficiency, and ensures real-time monitoring of student attendance.

RESEARCH METHODOLOGY

For implementing the attendance system based on fingerprint recognition and location tracking, mainly it involves enrolling
students' fingerprints in the system and capturing their fingerprints using a scanner. During class, students place their fingers on the
scanner, and the system verifies their identities by matching the fingerprints with the enrolled data. Location sensors in each
classroom detect student presence, ensuring physical attendance at the designated location. The system records attendance in real-
time and generates comprehensive reports. Security measures are implemented to protect fingerprint data, and privacy regulations
are followed. This methodology ensures accurate identification, streamlined attendance recording, and valuable attendance reports
for monitoring student attendance.
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Il. RESULTS AND DISCUSSION

The motive behind this project was to create a student attendance system using fingerprint recognition and location tracking,
aiming to save time and enhance security compared to traditional methods. The system successfully integrated fingerprint
scanning with a central database to verify students' identities in real-time. Additionally, location sensors in the classrooms
automatically marked attendance when students entered. The system's automation reduced delays and errors, while the
biometric and location-based features ensured accurate and secure attendance tracking. This digital solution has the potential
to be implemented in educational institutions, organizations, and secured zones, providing convenience and efficiency while
maintaining high levels of security.

Figures
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I1l. MATERIALS AND METHODS

3.1. System Design and Analysis

Existing Systems —
1. Student ID Card and Card Reader System:

The student ID card and card reader system involve issuing identification cards to students that contain unique
identifiers, which are then scanned using card readers to mark attendance. However, this system relies on students
carrying and presenting their cards, making it prone to the possibility of students forgetting or losing their cards.
Moreover, the system requires the installation and maintenance of card readers, which can be costly and inconvenient.

2. Near Field Communication (NFC) Based System:

NFC-based systems utilize wireless communication technology to transfer data between devices, enabling attendance
marking by tapping or bringing the NFC-enabled device close to a reader. While NFC-based systems offer convenience
and faster data transfer, they require dedicated NFC-enabled devices and infrastructure, adding to the expenses and
complexity of implementation. Additionally, the lack of real-time monitoring and the need for physical proximity to
the reader limit its effectiveness.

3. Barcode and Similar Coding Based System:

Barcode and coding-based systems involve students presenting their unique barcodes or codes for scanning using
barcode readers or cameras. Although these systems eliminate the need for physical cards, they still require the
presence of specific scanning devices and infrastructure. Additionally, potential issues such as damaged or illegible
barcodes can lead to errors in attendance recording. The lack of real-time monitoring and dependency on dedicated
equipment also restricts flexibility and scalability.

4. Biometrics System:

Biometric systems utilize physical or behavioral features such as fingerprints, fingerprint recognition, or iris scan for
attendance marking. While biometric systems offer high accuracy and reliability, they often require dedicated hardware

IJINRD2305543 International Journal of Novel Research and Development (www.ijnrd.org) 236



http://www.ijnrd.org/

© 2023 IJNRD | Volume 8, Issue 5 May 2023 | ISSN: 2456-4184 | INRD.ORG

such as fingerprint scanners or cameras, increasing implementation costs. Furthermore, privacy concerns and the need
for careful handling of biometric data pose additional challenges. The dependence on specific hardware also limits
scalability and accessibility.

5. One-Time Password (OTP) System:

OTP-based systems involve generating and transmitting temporary passwords to students, which they enter into a
system to mark attendance. While this system provides a level of security, it requires students to have access to their
mobile devices or other means of receiving OTPs. The reliance on mobile network connectivity or internet access can
be limiting in certain environments, and the process of generating and transmitting OTPs may introduce delays or
technical issues.

The existing systems for attendance tracking rely on manual processes such as sign-in sheets or barcode scanning,

which are prone to errors, time-consuming, and require significant administrative efforts for data entry. These conventional
methods often lack real-time monitoring capabilities and struggle to handle simultaneous attendance marking for multiple
students. Additionally, traditional systems are unable to verify whether students are physically present in the classroom,
leaving room for proxy attendance.
In our project, we have developed a mobile application that combines biometric authentication and location-based tracking
without the need for additional hardware or expenses. By leveraging the capabilities of Flutter, our application eliminates
the limitations of traditional attendance tracking systems. It utilizes the biometric capabilities of mobile devices, such as
fingerprint recognition or facial recognition, for secure and accurate authentication. The location-based tracking ensures
that attendance is marked only when students are physically present in the classroom, enhancing accuracy and preventing
proxy attendance. This approach offers a cost-effective and efficient solution that eliminates the need for dedicated
hardware, reduces administrative burdens, and provides real-time monitoring of attendance data.

IV. FUTURE SCOPE

Professors can save a lot of time by using this "Smart Attendance System" instead of taking manual attendance. Colleges will
undoubtedly implement this technique, which will make it simpler for lecturers to take attendance..

V. CONCLUSION

The implementation of an attendance system based on fingerprint recognition and location tracking has proven to be a highly
efficient and secure solution for managing student attendance. The integration of fingerprint recognition technology ensures
accurate identification and eliminates the possibility of unauthorized attendance marking. The inclusion of location tracking
provides an extra layer of security by confirming the physical presence of students in the designated classroom. This system
streamlines the attendance process, saves time, and generates comprehensive reports for monitoring attendance patterns. It has wide-
ranging applications in educational institutions, organizations, and secured zones. However, privacy and data protection measures
must be implemented to ensure compliance with regulations and maintain the security of biometric data. Overall, this attendance
system offers convenience, accuracy, and enhanced security for effective attendance management.
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