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ABSTRACT :

In today’s fast-paced educational and professional environments, efficient and accurate attendance tracking systems are critical. Traditional manual attendance
methods are often time-consuming, inaccurate, and susceptible to fraudulent practices like proxy attendance. This research presents a comprehensive Attendance
Management System (AMS) using face recognition technology, leveraging advancements in computer vision and artificial intelligence. The system ensures secure,
contactless, and real-time attendance tracking, improving administrative efficiency and data reliability. The proposed model integrates face detection and recognition
algorithms, a backend database, and a user-friendly interface, making it suitable for both academic institutions and corporate environments.
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INTRODUCTION

Attendance tracking is a fundamental administrative task in educational institutions and corporate offices. Conventional methods such as roll calls, sign-
in sheets, or biometric fingerprint scanners have various limitations, including inefficiency, ease of manipulation, and hygiene concerns, especially in
post-pandemic scenarios. This study aims to design and implement an automated attendance system that uses face recognition technology to address these
issues. By capturing and processing facial features, the system provides a seamless and accurate way of recording attendance without physical interaction.

LITERATURE REVIEW

Several studies have explored the potential of biometric systems for attendance management. Face recognition is emerging as a preferred method due to

its non-intrusive nature and improved accuracy.

e Patil and Sutar (2019) developed a simple AMS using Haar cascades and Local Binary Pattern Histogram (LBPH) techniques, achieving moderate
accuracy in controlled environments.

e Zhang et al. (2020) employed convolutional neural networks (CNNs) for deep learning-based facial recognition, improving recognition rates in varied
lighting and facial conditions.

e Comparative analyses show that face recognition systems offer superior usability over iris and fingerprint methods, particularly in terms of user
experience and deployment ease.

PROPOSED SYSTEM

The proposed AMS consists of the following components:
e Camera Module: Captures real-time video feed or images.
® Face Detection Unit: Identifies faces within the input image using algorithms like Haar cascades or Multi-task Cascaded Convolutional Networks
(MTCNN).

® Face Recognition Engine: Matches detected faces with stored data using LBPH, FaceNet, or Dlib’s facial encodings.

® Database: Stores facial features, user 1Ds, and attendance logs.

® User Interface: Allows administrators to manage attendance records, enroll users, and view analytics.

Workflow:

1. Capture image/video- Images of each individual are collected from multiple angles to create a robust dataset.
Detect face(s) - Images are normalized and resized. Augmentation may be used to enhance model robustness.
Extract facial embeddings — Various facial features are extracted from the image captured.

Compare with database entries. - Incoming image frames are processed and compared with stored embeddings.
Attendance logging - Log attendance if a match is found.
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RESULTS AND DISCUSSIONS

The system was tested on a dataset of 100 individuals in varying lighting and facial conditions.
®  Recognition Accuracy: 96% using Dlib; 98.5% using FaceNet.
®  Processing Time: Average of 1.2 seconds per recognition.
e  False Acceptance Rate (FAR): 1.8%
e  False Rejection Rate (FRR): 2.1%
The system demonstrated high reliability and performance, with minimal latency and strong resistance to spoofing using printed photos.
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CONCLUSION

The proposed face recognition-based Attendance Management System is a significant improvement over traditional methods. It offers enhanced accuracy,
security, and user convenience, making it ideal for a wide range of applications. As facial recognition technology evolves, such systems will become
even more efficient, ethical, and secure.
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