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Abstract 

The rapid advancement of mobile technology has revolutionized traditional attendance systems, offering 

efficient and user-friendly solutions. This research paper presents a Mobile Attendance System that uses 

Bluetooth Low Energy(BLE) technology via the NRF51822 module to enable students to mark attendance 

through a mobile app. The app allows students to log in, mark attendance by detecting BLE signals, view 

attendance records, and receive announcements, while ensuring data integrity by linking attendance to the 

unique device ID of their registered mobile device. In cases of device loss, students can request a mobile 

change, subject to admin approval. The integration of BLE technology ensures a seamless, contactless 

attendance process, making it ideal for modern educational environments. This system improves 

administrative efficiency, ensures data accuracy, and enhances communication between students and 

administrators. The project highlights the potential of mobile and BLE technologies to modernize attendance 

tracking, offering a scalable and innovative solution for educational institutions. 

Keywords: Mobile Attendance System, Bluetooth Low Energy (BLE), NRF51822 Module, Contactless 

Attendance, Automated Attendance Tracking 

 

1. Introduction  

Attendance tracking is a fundamental process in 

educational institutions, essential for monitoring 

student participation and ensuring academic 

accountability. Traditional methods, such as manual 

roll calls or paper-based systems, are often time-

consuming, error-prone, and inefficient, particularly 

in large classrooms or institutions. These limitations 

have created a demand for automated, secure, and 

scalable solutions that can streamline attendance 

management while minimizing administrative 

overhead. With the widespread adoption of mobile 

technologies and the emergence of wireless 

communication protocols like Bluetooth Low Energy 

(BLE), there is anopportunity to revolutionize 

attendance systems by integrating these 

advancements into a cohesive and user-friendly 

platform. This research proposes a Mobile 

Attendance System that utilizes BLE technology via 

the NRF51822 module to enable students to mark 

attendance seamlessly through a mobile app. The 

system ensures data integrity by linking each 

attendance record to the unique device ID of the 

student’s registered mobile device, preventing 

unauthorized access and misuse. Additionally, it 

includes features such as mobile device change 

requests for students who lose or damage their 

devices, managed through an Admin Web App. By 

combining mobile and BLE technologies, this system 

offers a modern, contactless, and efficient solution for 

attendance management, addressing the limitations of 

traditional methods and enhancing the overall 

educational experience.  

2. Literature Review  

Traditional attendance management methods, 

including manual roll calls, paper-based registers, and 

RFID-based tracking systems, have been widely used 

in educational institutions. However, these methods 

suffer from inefficiencies, human errors, and security 

concerns. RFID-based systems, while improving 

efficiency, are prone to card loss and unauthorized 
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access, whereas biometric systems like fingerprint 

and facial recognition offer higher accuracy but 

require additional infrastructure and face privacy 

challenges (Adukkathayar et al., 2015; Baharin et al., 

2020). With the advent of mobile and wireless 

technologies, there is a growing interest in contactless 

and automated attendance tracking methods to 

enhance accuracy and convenience. [1] Biometric-

based solutions, including fingerprint, iris, and facial 

recognition, have been introduced to provide 

enhanced security and accuracy in attendance 

marking (Baharin et al., 2020). Fingerprint-based 

systems require dedicated scanners, which can be 

costly and require physical contact, making them less 

suitable for post-pandemic environments. Facial 

recognition systems, implemented via machine 

learning and AI-based algorithms, have shown 

improved accuracy but face challenges like low-light 

detection issues, high processing power 

requirements, and privacy concerns. In recent years, 

researchers have shifted towards mobile and wireless 

communication-based approaches to streamline 

attendance tracking. Bluetooth Low Energy (BLE)-

based attendance systems have emerged as an 

effective solution, allowing students to mark 

attendance via their mobile devices without requiring 

physical interaction (Saparkhojayev et al., 2012). [2] 

BLE technology ensures low power consumption, 

real-time tracking, and secure authentication by 

linking attendance records to unique device IDs. 

Recent studies (John & Joseph, 2021) have 

demonstrated that BLE-based attendance systems 

significantly enhance efficiency, prevent proxy 

attendance, and minimize administrative overhead. 

The proposed Mobile Attendance System builds upon 

these advancements by integrating BLE technology 

with the NRF51822 module, ensuring contactless, 

secure, and automated attendance tracking through a 

mobile application. This approach effectively 

addresses the shortcomings of traditional and existing 

attendance systems, providing a scalable and reliable 

solution for modern educational institutions.[3] This 

study analyses the present attendance system, which 

has numerous drawbacks like being labor-intensive, 

time-consuming, and inefficient. This study then 

suggests an attendance management system (AMS) 

based on facial recognition & GPS monitoring and 

placement. In order to address the issue of students 

requesting leaves and showing up late for attendance, 

we can build up a variety of functionalities in this 

system in addition to adding a manual component. [4] 

The system can accommodate the fundamental 

requirements of attendance in the classroom 

simultaneously. When the teacher is ready to begin 

taking the attendance, students can sign in as directed 

by the teacher. The student's identification can be 

confirmed by facial recognition, and the teacher and 

student's locations are ascertained further through 

GPS tracking and positioning on mobile devices. The 

sign-in can be accomplished if the required range is 

satisfied. The advantages of this new approach to 

attendance are that it is accurate and more effective 

and makes up for all the other short comings which 

we can possibly face with traditional mode of 

attendance systems. [5]  

3. Proposed Methodology  

The proposed methodology for the Mobile 

Attendance System outlines a structured approach to 

design, develop, and implement a secure and efficient 

attendance tracking solution. The system leverages 

[6-8] Bluetooth Low Energy (BLE) technology via 

the NRF51822 module to enable students to mark 

attendance using their mobile devices. The 

methodology ensures seamless integration between 

the mobile app, BLE hardware, and the admin web 

app, providing a centralized platform for managing 

attendance, students, and announcements. The system 

is designed to ensure data integrity and prevent 

unauthorized access by tying attendance records to 

the unique device ID of the student’s registered 

mobile device. Additionally, it includes features like 

mobile change requests to handle device loss or 

damage, ensuring uninterrupted access for students. 

(Figure 1) [9-11] 

3.1.System Design  

The system design focuses on creating a seamless 

interaction between the mobile app, BLE hardware, 

and the admin web app. The mobile app allows 

students to mark attendance using BLE signals, view 

attendance records, and manage their profiles. The 

admin web app provides a centralized platform for 

managing students, attendance, announcements, and 
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mobile change requests. The system ensures data 

integrity by tying attendance records to the unique 

device ID of the student’s registered mobile device, 

preventing unauthorized access. [13] 

 

 
Figure 1 System Design 

 

3.2.Software Architecture  

The software architecture is designed to ensure 

scalability, security, and efficiency. It consists of the 

following layers:  

Presentation Layer:  

 Mobile App (Student Interface)  

Admin Web App (Admin Interface) Application 

Layer:  

 Attendance Marking Module  

 Fraud Detection Module 

 Mobile Change Request Module  

Announcement Management Module Data Layer:  

Central Database (MongoDB) for storing student 

details, attendance records, and device information.  

The architecture ensures smooth communication 

between the mobile app, BLE hardware, and the 

admin web app, with the database acting as the 

central repository for all data. access by tying 

attendance records to the unique device ID of the 

student’s registered mobile device. Additionally, 

it includes features like mobile change requests to 

handle device (Figure 3) [14] 

 
Figure 3 Flow of Student Mobile Application 

 

 
Figure 4 Flow of Admin Panel 

 

4. Results and Discussion 

 

 
Figure 5 Student Mobile App 

 

 
Figure 6 Admin Attendance 

Management 
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Figure 7 Admin Student Management 

Conclusion 

The proposed Mobile Attendance System leverages 

BLE technology and the NRF51822 module for 

contactless attendance marking via a mobile app. 

Admins manage records and announcements through 

a centralized web app, ensuring efficient oversight. 

Attendance is tied to the unique device ID of each 

student’s registered mobile device, preventing 

unauthorized access. Mobile change requests handle 

device loss or damage, maintaining system 

accessibility. The system modernizes attendance 

tracking, improving accuracy and administrative 

efficiency. This project offers a scalable, user-

friendly solution for educational institutions, 

addressing the limitations of traditional methods. [15] 
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