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ABSTRACT: Attendance maintenance is a crucial task for educational institutions, as it plays a significant role in
tracking student presence and ensuring accountability. However, when done manually, it can become a cumbersome and
time-consuming process for teachers. Traditional methods of taking attendance, such as calling out names or signing
logbooks, not only consume valuable class time but also leave room for errors and manipulations, such as proxy
attendance or false entries. To overcome these limitations, an automated and intelligent attendance management system
has been developed, leveraging advanced technologies such as facial recognition and live video streaming. This system
aims to simplify and streamline the attendance process while enhancing its accuracy and reliability. By integrating facial
recognition techniques, the system can efficiently identify and mark student attendance without the need for manual
intervention. The process begins with capturing a live video stream of the classroom environment. Frames are extracted
from the video at regular intervals, and facial landmarks are detected using computer vision algorithms. The extracted
facial features are then analysed and compared against a pre-existing database of registered students. OpenCV, a popular
computer vision library, is utilized for face detection and recognition, ensuring that only valid students are marked as
present. Additionally, this approach enhances security by reducing the chances of attendance forgery. Furthermore, the
system can generate detailed attendance reports and analytics, which can be accessed by teachers and administrators.
These reports provide valuable insights enabling institutions to identify students with irregular attendance and take
necessary actions. In conclusion, implementing an automated attendance management system using facial recognition
technology not only simplifies attendance tracking but also ensures accuracy, reduces manual effort, and enhances
classroom efficiency. With the increasing integration of artificial intelligence and computer vision in education, such
innovative solutions are paving the way for smarter and more efficient learning environments.

KEYWORDS: Live video streaming, Facial recognition, and Automated Attendance System.
L. INTRODUCTION

The most common operation in an educational setup or an organization is attendance management. Even with the
existence of technology, these techniques are still manual with a high likelihood of mistakes like impersonation and
transcription errors. Innovations in computer vision coupled with the growing need for unbiased automated systems have
led to innovations in systems such as face recognition. This innovative project focuses on solving challenges in attendance
management by applying algorithms that identify and extract distinct features like the eyes, nose, and mouth—the facial
landmark algorithms. In contrast with systems that use holistic facial recognition, facial landmark algorithms concentrate
on key points, which makes the system robust to changes in illumination, direction, and even occlusion. The goal of this
system is to facilitate the attendance management systems by autonomously identifying and logging individuals in real-
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time. This system, which features cloud-based storage and a friendly graphical user interface (GUI), ensures non-intrusive
and effective monitoring of attendance. Its use is not limited to educational institutions or corporate offices but can extend
to the healthcare facilities.

II. LITERATURE REVIEW

Attendance count proves to be very crucial not only in educational institutions but also in professional areas because it
rates the performance of individuals and holds everybody accountable. This paper has researched thoroughly on the
existing attendance-tracking systems and emphasized the usage of facial recognition technologies for modern
applications A study carried out by Hajar Filali et al. [1] - four machine learning techniques were compared for face
recognition: Haar-AdaBoost, LBP-AdaBoost, GF-SVM, and GF-NN. Haar-AdaBoost and LBP-AdaBoost used the
Boosting algorithm to build optimal classifiers for cascade classification, while GF-SVM and GF-NN used Gabor filters
for feature selection in the classification. Among these techniques, the output rate and efficiency of Haar-AdaBoost came
out to be the most prominent, making it the most extensible into face recognition within smart attendance systems. This
is evidence of the need to keep algorithm selection in mind for better performance.

Also, Arun Katara et al. [2] studied different systems for attendance applications, for example, using RFID cards,
fingerprint scan, iris recognition, and face recognition. The study drew many restrictions with respect to card sharing in
RFID systems, and fingerprint verification took too much time. Face recognition came out as the best viable and efficient
option due to its non-intrusiveness and the fact that it is always visible. Hence, it points out the requirement for a trade-
off between security and convenience in an attendance system.

M.H. Modh Kamil [3] proposed a hybrid attendance system that integrates both RFID and face recognition with the use

of Android-based mobile application for reporting. It registers attendance by means of RFID at first, followed by face
recognition that arrives later for accuracy and monitoring of attendance recording. Dual approaches take futuristic
measures in catering to the future needs of educational institutions for automation and real-time tracking. G.B. Harish [4]
emphasized the importance of revamping attendance systems in terms of efficiency and accuracy. It stresses the need of
using biometric techniques, particularly facial recognition, for automating attendance processes and increased
performance evaluation of students. The Research highlights that transformation from manual, paper-based systems to
technology-driven advanced methods is consistently being introduced in the field of education. Lastly, Neela A. Kumar
[6] developed a mobile attendance system with an integration of NFC technology and face recognition. The system,
implemented with Raspberry Pi and cloud storage, helps to resolve certain problems in conventional methods, like human
errors and feasibility of fingerprint scanning.

III. METHODOLOGY

A. EXISTING SYSTEM

The current attendance systems employed in the majority of learning institutions are manual or semi-automatic. In the
manual process, instructors call out names and record answers in a tangible register. This is labor-intensive, susceptible
to human errors, and grows progressively inefficient with large classes. There are some institutions that have employed
biometric technology like fingerprint scanners or ID card-based attendance, which marginally enhance efficiency at the
cost of certain disadvantages. These are the issues of hygiene, particularly in the post-pandemic situation, and loss or
sharing of cards among students to facilitate proxy attendance. QR code or mobile application-based systems are also
employed in some locations; however, they are dependent on active student involvement and can easily be tampered
with. In addition, such systems tend to lack centralized observation, do not offer real-time analysis, and are not resistant
to fraudulent activities, hence becoming less scalable and reliable.

B. PROPOSED SYSTEM

The system to be implemented will automate the monitoring and attendance process via a facial landmark-based
recognition algorithm. The system will utilize computer vision and artificial intelligence to identify and recognize student
faces in real time through the camera feed. The system identifies specific facial landmarks like the eyes, nose, and mouth
to ensure accurate and effective face recognition. Once a student is detected, their attendance is automatically marked
and timestamped in a centralized digital register without any manual input or physical contact. The system also includes
a real-time monitoring dashboard for administrators and faculty, which can alert cases of proxy attendance or
unauthorized entries. All information is stored safely in a cloud-based or institutional database and can be accessed at
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any time for reporting or analysis. This solution-in-proposal provides a contactless, smart, and totally automated

substitute for conventional systems, greatly enhancing accuracy, security, and convenience in attendance monitoring and
student surveillance.

C. DESIGN OF THE SYSTEM

The architecture of the suggested system is founded on a modular and smart design that integrates facial recognition
technology with automated attendance recording and real-time monitoring features. The system starts with a live video
feed, recorded through a webcam or CCTV camera mounted in a classroom or lecture theater. This video feed is
continuously analyzed through the use of image processing methods, where the faces of individuals are detected with the
aid of tools like OpenCV and Dlib. When a face is detected, the system extracts distinct facial landmarks—Ilike positions
of the eyes, nose, and mouth—through the use of a 68-point facial landmark detection algorithm. These signposts are
then utilized to generate a facial signature that is matched with a pre-registered database of student faces with
identification models such as FaceNet or Deep Face. Once there is a match, the system automatically marks the student's
attendance with a timestamp and stores this data in a local or cloud-based database. This does away with the need for
manual entry or physical contact, providing a smooth and hygienic process. A centralized dashboard, developed with a
web framework such as Flask or Django, enables administrators and teachers to track attendance in real time, produce
reports, and issue alerts in the event of abnormalities like unknown faces or suspected proxy attendance. The system is
made secure by saving facial data in encrypted form and granting access depending on user roles. It is also scalable, thus
appropriate for use in multiple classrooms or institutions. This configuration provides a highly accurate, contactless, and
efficient solution to conventional attendance and monitoring issues.
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JV.IMPLEMENTATION

MODULE DESCRIPTION

1.Camera Input Module:
e Records live video or image feed of people arriving or in the classroom.
e Is the main source of input to the system.

2.Face Detection Module:
e Identifies human faces from camera feed through the use of computer vision algorithms (e.g., OpenCV).
e Removes objects and background from non-human scenes.

3.Facial Landmark module:
e Identifies facial landmarks that distinguish one face from another (eyes, nose, mouth, jawline,
etc.) through algorithms such as Dlib's 68-point model.
e Translates face to a structured data form that is suitable for recognition.

4. Face Recognition Module:
e  Matches detected facial features with stored face information in the system database.
e  Uses algorithms such as LBPH, FaceNet, or DeepFace to verify identities.
e Identifies the student with great accuracy.

5. Attendance Logging Module:
e Automatically registers attendance upon successful face recognition.
e  Saves the student's ID, name, date, and timestamp in the attendance record.

6. Database Management Module:
e Saves facial data and attendance records securely.
e  Supports local or cloud storage (e.g., MySQL, Firebase).
e  Manages data retrieval for reports and monitoring.

7. Monitoring & Dashboard Module:
e  Web-based or desktop platform for administrators and faculty.
e  Shows real-time attendance status and presence of students.
o Facilitates generation of attendance reports (daily, weekly, monthly).
e  Supports alerts for proxy or unauthorized entries.

8. Security & Access Control Module:
o Enforces role-based access (student, faculty, admin).
e Defends against data breaches and unauthorized access.

9. Scalability & Integration:
e Scalable to multiple classrooms or campuses.
e Simply integrates with existing academic management systems (LMS/ERP).

VI. CONCLUSION

The use of an Automatic Smart Attendance Register and Monitoring system based on a Facial Landmark Algorithm is a
major advancement over the traditional attendance method. Utilizing cutting-edge computer vision and facial recognition
methods, this system provides precise, cost-effective, and contactless attendance tracking. Facial landmarks' application
offers a more secure and consistent method of person identification, reducing the chances of proxy attendance and human
error typically linked to manual or conventional biometric systems.
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This smart system not only mechanizes attendance but also provides live monitoring and central data management by
way of an intuitive dashboard. It enhances administration efficiency, time savings, and data security without
compromising on scalability for bigger campuses. The overall project showcases the integration of Al-driven facial

recognition technologies into schools and colleges and how these may be effectively harnessed for making routine
functions smoother and bringing in smart campus solutions.
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