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Abstract: The increasing demand for efficient attendance management in educational institutions, corporate
offices, and other organizations has highlighted the need for an intelligent and automated system. Traditional
attendance methods, such as manual entry or RFID-based systems, often result in inefficiencies, inaccuracies,
and fraudulent attendance records. As we move forward with this project, our primary objective is to develop
a Face-Based Attendance System with Report Generation that will effectively address these challenges in a
timely and reliable manner. This is the most essential goal that we must accomplish.

For the purpose of this research, the attendance system will be conceptualized as an automated process that
utilizes facial recognition technology to identify and verify individuals in real-time. Machine learning
algorithms and advanced image processing techniques will be employed to ensure accuracy and efficiency
in the detection process. It is vital to follow best practices when implementing such a system to enhance
security, reduce errors, and improve overall user experience.

These best practices include integrating a robust database for secure data storage, implementing multi-factor
authentication where necessary, and optimizing the system to function seamlessly across various devices and
platforms. Additionally, the report generation feature will provide insightful analytics, such as daily, weekly,
and monthly attendance trends, which will help institutions make data-driven decisions. To establish a
seamless and efficient attendance system, it is essential to adhere to these guiding principles at all times.
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I. INTRODUCTION

The surge in demand for efficient attendance management in educational institutions and workplaces,
driven by the increasing need for automation, underscores the necessity for smart attendance systems.
Traditionally reliant on manual entry methods, a pioneering research initiative introduces an innovative
approach employing a face recognition system integrated with a Raspberry Pi, camera module, and Haar-
Cascade classifier.

Leveraging OpenCV and Python, this system captures and processes facial images to verify identities,
while MongoDB dynamically updates data, enabling administrators to conveniently track attendance
records via a web-based dashboard. Surpassing the accuracy of conventional methods, this upgraded
solution achieves an impressive 99.74% precision rate in recognizing individuals, offering a cost-effective
and reliable alternative to traditional attendance tracking systems. Numerous global studies echo the call
for enhanced attendance solutions, highlighting the limitations of outdated and error-prone manual
systems.

Recent advancements, including fingerprint-based attendance systems, continue to face challenges such as
implementation costs and data security concerns.

Ongoing research efforts are dedicated to refining accuracy, reducing operational expenses, and
strengthening system security to pave the way for the next generation of intelligent attendance solutions.

IJCRT2506430 ‘ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ‘ d704


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

Related developments in the realm of biometric attendance tracking reveal a growing global interest,
particularly evident in technologically advanced regions. Annual advancements in research have propelled
the evolution of attendance systems from rudimentary manual processes to sophisticated Al-driven
methodologies. Noteworthy projects like Microsoft Azure Face API have catalyzed the recognition of the
need for improvements in accuracy, security, scalability, power efficiency, and other critical aspects.
Researchers have explored various biometric-based approaches for attendance management, encountering
hurdles associated with hardware limitations and environmental factors affecting recognition accuracy.
Another promising avenue involves vision-based systems, exemplified by a high-resolution camera
coupled with a Raspberry Pi, achieving commendable real-time accuracy rates in identifying individuals.
Studies on Automated Face-Based Attendance Systems have leveraged web cameras and image processing
techniques to yield high accuracy rates of up to 99.5%.

1.2 AIM

To develop an automated attendance tracking system using face recognition technology that ensures secure
data storage, real-time monitoring, and timely notifications for low attendance, while providing an intuitive
dashboard for administrators to view, analyze, and manage attendance

1.3PROBLEM STATEMENT

Traditional attendance systems, such as manual registers and RFID-based solutions, are prone to
inefficiencies, manipulation, and human errors. Additionally, biometric systems like fingerprint scanners
require physical contact, which raises hygiene concerns.

To address these challenges, this project proposes an automated face-based attendance system using
computer vision and machine learning. The system captures and verifies student faces in real-time, stores
attendance records securely in MongoDB, and sends SMS alerts for low attendance using Twilio. The
solution is designed to be cost-effective, requiring minimal hardware and computational resources.

A working prototype is developed to evaluate system efficiency, accuracy, and scalability in educational
institutions. The study aims to ensure reliability, ease of use, and seamless integration into existing
academic infrastructures.

1.4OBJECTIVES

The purpose of the facial recognition-based attendance system is to automate attendance management by
capturing the user's picture, thus eliminating any manual attendance marking processes and subsequent
human errors. The system aims to enhance accuracy and security by mitigating cases of proxy attendance
through the use of Al facial recognition. Attendance information will be stored in MongoDB ensuring
efficient data management as well as easy retrieval for institutions of varying sizes.

To promote accountability among students, the system will use Twilio SMS alerts to inform in real-time
those students who have low attendance so that they can take corrective actions. In addition, the solution
was intended to be economically efficient by minimizing the required hardware and computational
resources in order to sustain optimal performance. The system will also provide seamless integration to
existing academic infrastructures which will allow administrators to easily monitor and control the
attendance information via an intuitive web interface. Finally the system is expected to be reliable and
scalable to allow concurrent use by many users under different operating conditions. The project also
focuses on user experience by ensuring a fast, responsive, and intuitive interface for both students and
administrators.

Additionally real-time face detection and processing will enable instant attendance marking, minimizing
delays in classrooms. The system will incorporate advanced machine learning techniques to continuously
improve recognition accuracy, even under variations in lighting, facial expressions, and slight occlusions.
Data security and privacy will be a top priority, with encryption techniques ensuring that sensitive student
information is protected from unauthorized access. The system will also feature detailed analytics and
reporting, allowing institutions to generate insightful attendance trends and track student engagement over
time. Moreover, the integration of cloud storage options will enable remote access to attendance data,
ensuring seamless operations across multiple campuses. By leveraging modern Al-driven solutions, this
project aims to revolutionize attendance management, making it more efficient, transparent, and adaptable
to evolving educational needs.
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Figure : Research Methodology Flow

I11. RESEARCH WORK

1. Face Recognition Algorithms — Study and compare different facial recognition techniques (e.qg.,
OpenCV, Deep Learning, CNNs) to ensure high accuracy and security.

2. Database Optimization — Research MongoDB indexing and data structuring techniques to
efficiently store, retrieve, and manage attendance records.

3. Real-time Processing & Performance — Analyze methods to optimize face detection speed and
accuracy while ensuring minimal computational load.

IV. ANDROID APPLICATION FOR END USERS

Face-Based Attendance & Real-Time Updates — Students can mark their attendance through a dedicated
handy device installed at the classroom entrance using facial recognition technology. The system performs
real-time verification and securely stores attendance records. Students can also view their attendance
history, including present, absent, and late statuses, through the integrated interface.

V. BACKEND MANAGEMENT SYSTEM

1. User & Attendance Management — Handles user authentication, role-based access (admin, teacher,
student), and secure attendance data storage in MongoDB.

2 Face Recognition & Processing — Integrates a facial recognition algorithm to verify and mark
attendance accurately, preventing proxy attendance.

3. Automated Notifications & Reports — Uses Twilio SMS and push notifications to alert students
with low attendance and generates detailed attendance reports for analysis.

VI. NON-FUNCTIONAL REQUIREMENT

1. Performance Efficiency — The system should process face recognition and attendance markings
within a few seconds to minimize delays.

2. Security & Data Privacy — Attendance data and user information sho uld be encrypted and
protected against unauthorized access.

3. Reliability & Availability — The system should have 99.9% uptime and function seamlessly under
various environmental conditions.

4, Compatibility — The web and mobile applications should work across different browsers, operating

systems, and devices.Maintainability & Upgradability — The system should be designed for easy updates
and modifications without disrupting operations.
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VIl. SYSTEM DESIGNAND DEVELOPMENT
Block Diagram
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Figure : Block Diagram

Vill. COMPONENTS DESCRIPTION
8.1 ESP-32 CAM

Figure : ESP32 Cam Module

1. ESP32 Dual-Core Processor — Powered by the ESP32-S chip with dual-core processing, ensuring
efficient performance for loT and Al applications.

2 Built-in OV2640 Camera — Comes with a 2MP OV2640 camera module, capable of capturing images
and streaming video.

3. Wi-Fi & Bluetooth Support — Integrated 802.11 b/g/n Wi-Fi and Bluetooth 4.2 (BLE + Classic) for
wireless communication and remote control.

4, MicroSD Card Slot — Supports microSD cards up to 4GB for storing images, videos, and data logs.
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8.2 BUCK CONVERTER

Figure : LM 2596

1. Step-Down Voltage Regulator — The LM2596 is a buck converter, meaning it steps down a higher
DC voltage to a lower DC voltage efficiently. It operates at a fixed 150 kHz switching frequency for stable
performance.

2. High Efficiency (Up to 92%) — Unlike linear regulators, which dissipates excess power as heat, the
LM2596 uses switching technology to achieve high efficiency, making it ideal for battery-powered and low-
heat applications.

3. Adjustable & Fixed Versions — The LM2596 comes in both adjustable (1.23V to 37V output) and
fixed output
(3.3V, 5V, 12V) versions, supporting up to 3A output current, making it versatile for various power supply
applications.

IX. MODELING AND ANALYSIS
9.1 Design of Hardware

Figure : Design of Hardware

9.2 Working Model Photos

@ =

Figure : Worklng\ oeI Photos
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9.3 Output Photo
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X. CONCLUSION

The proposed face-based attendance system offers a modern, efficient, and secure alternative to traditional
attendance tracking methods. By integrating facial recognition technology with real-time data storage in
MongoDB, the system significantly reduces the risk of proxy attendance and manual errors. The inclusion
of Twilio-based SMS alerts enhances student accountability, while the web-based dashboard allows
administrators to monitor attendance data effortlessly through day-wise and month-wise analytics
presented via interactive charts.

Moreover, the system's compatibility with 10T components like the ESP32-CAM ensures scalability and
cost-effectiveness, making it suitable for diverse institutional settings. Advanced features such as role-
based access control, detailed report generation, and cross-platform compatibility further contribute to a
seamless user experience. With a strong focus on data privacy, responsiveness, and reliability, this project
represents a significant step toward automating and modernizing attendance management in educational
institutions.
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