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Abstract - Intelligent Attendance System is an intelligent
and automated classroom attendance solution developed using
Artificial Intelligence, Computer Vision, and Face Recognition
technologies. The system is designed to overcome the
limitations of traditional manual attendance methods, which are
time-consuming, less accurate, and prone to proxy attendance
and human errors. In this project, live CCTV/mobile cameras
installed in classrooms continuously capture video streams, and
the Al-based recognition engine automatically detects and
recognizes student faces in real time. The system verifies
student identity along with classroom details such as year,
division, room number, and lecture timetable before marking
attendance, thereby improving accuracy and preventing invalid
entries. The project supports multiple classrooms
simultaneously using multithreading and centralized
recognition processing.

Technologies such as Python, Flask, OpenCV, DeepFace
(FaceNet512), SQLite, HTML, CSS, and JavaScript are used
for system development. The system includes features like
student management, face

data capture, Al face embedding generation, timetable
management, live face recognition, automatic attendance
marking, real-time CCTV monitoring, multi-camera support,
and attendance report generation.

By automating attendance management through Al and deep
learning techniques, the system reduces manual workload,
enhances classroom monitoring efficiency, and demonstrates
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the practical application of Artificial Intelligence and Smart
Surveillance Systems in modern educational institutions.

1.INTRODUCTION

Attendance management plays a vital role in educational
institutions for monitoring student participation and
maintaining academic records. In many schools and colleges,
attendance is still recorded manually, which consumes valuable
lecture time and may result in human errors, proxy attendance,
and inaccurate records. To overcome these limitations, the
Intelligent Attendance System is developed using Artificial
Intelligence, Face Recognition, and Computer Vision
technologies to automate the attendance process in real time.
The system uses CCTV/mobile cameras installed in classrooms
to continuously capture live video streams and identify students
automatically through Al-based face recognition. Before
marking attendance, the system verifies the student’s identity,
classroom, year, division, lecture session, and timetable
information to ensure accuracy and prevent incorrect
attendance entries. The project supports multiple classrooms
simultaneously using multithreading and centralized
recognition processing, making it suitable for large educational
institutions. Technologies such as Python, Flask, OpenCV,
DeepFace (FaceNet512), SQLite, HTML, CSS, and
JavaScript are used to develop the system. The project
combines deep learning, real-time video processing, database
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management, and smart surveillance concepts to provide a
secure, fast, and intelligent attendance solution. This system
not only reduces manual work for teachers but also
demonstrates the practical implementation of Artificial
Intelligence and Smart Monitoring Systems in the education
sector.

2. LITERATURE REVIEW:

Joseph, Kumar, and Patel proposed a Face Recognition-Based
Attendance System using Deep Learning for educational
institutions. Their system utilized live camera feeds to detect
and recognize student faces automatically during classroom
sessions. By incorporating deep learning techniques, the
system achieved higher recognition accuracy compared to
traditional attendance methods and biometric systems. The
study demonstrated that Al-based attendance solutions can
significantly reduce manual effort, improve efficiency, and
minimize proxy attendance issues.

Singh, Mehta, and Joshi developed a Smart Classroom
Attendance Management System using CCTV surveillance
technology. Their system enabled automatic attendance
processing through continuous classroom monitoring and
centralized data management. The research highlighted the
advantages of integrating CCTV infrastructure with attendance
systems to reduce teacher dependency and improve classroom
management efficiency. The study also demonstrated the
practical implementation of smart surveillance technologies in
educational environments.

Taigman, Yang, and Wolf proposed a Deep Learning-Based
Face Recognition framework for multi-person identification in
live video streams. Their work focused on generating facial
embeddings and performing similarity-based identity
verification for multiple individuals simultaneously. Their
methodology influenced the development of robust face
recognition techniques used in this project.

Gupta and Kulkarni presented an Automated Attendance
System using Artificial Intelligence and Computer Vision.
Their system automatically captured student faces through
cameras and recorded attendance information in a database
without manual intervention. The study emphasized the role of
Al-driven verification in improving security, preventing
duplicate attendance records, and enhancing the reliability of
attendance management systems. The proposed work
demonstrated the effectiveness of combining Artificial
Intelligence and Computer Vision technologies for educational
automation.

Brunelli presented a comprehensive study on Face Recognition
techniques and their applications in identity verification
systems. The research compared feature-based and template-
based face recognition approaches and highlighted the
importance of facial feature extraction for accurate
identification. The study demonstrated that face recognition
systems can provide reliable authentication without requiring
physical contact, making them suitable for educational and
surveillance applications. The findings contributed to the
adoption of face recognition as a secure and efficient
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attendance management solution.

The proposed Intelligent Attendance System System aims to
overcome the limitations of traditional attendance methods by
automating the attendance process using Artificial Intelligence
and Face Recognition technology. The system integrates
student management, face recognition, timetable management,
classroom monitoring, and attendance reporting into a single
web-based platform. It automatically detects and recognizes
students through live CCTV/mobile camera streams and marks
attendance without manual intervention.

The application is developed using Python and Flask for
backend processing, HTML, CSS, JavaScript, and Bootstrap
for the user interface, and SQLite/MySQL for database
management. OpenCV is used for real-time video processing
and face detection, while DeepFace with the FaceNet512 model
performs accurate face recognition.

Unlike traditional attendance systems, the proposed solution
verifies the student's year, division, classroom, and lecture
session before recording attendance. The system also supports
multiple classrooms simultaneously through multithreading,
enabling centralized attendance management across different
rooms. By combining Artificial Intelligence, Computer Vision,
and real-time surveillance technologies, the proposed system
provides an accurate, secure, scalable, and efficient attendance
management solution for modern educational institutions.
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Fig -1: User Interface
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3. PROPOSED SYSTEM

3.1 System Description :

The Intelligent Attendance System System is an intelligent
attendance solution designed to automate student attendance
using Artificial Intelligence, Computer Vision, and Face
Recognition technologies. The system eliminates the need for
manual attendance recording by automatically identifying
students through live CCTV or mobile camera streams. It
provides a centralized platform for managing student
information, classroom details, lecture timetables, attendance
records, and report generation.

The system operates by capturing student faces from live
classroom video feeds and processing them using OpenCV and
DeepFace technologies. Face detection is performed using the
Haar Cascade Classifier, while the FaceNet512 model
generates facial embeddings for accurate recognition. The
detected faces are compared with stored student embeddings
using the Cosine Similarity algorithm to verify student
identities.

The application is developed using Python, Flask, HTML, CSS,
JavaScript, and SQLite/MySQL databases. It supports multiple
classrooms simultaneously through multithreading, allowing
several camera streams to be processed in real time. The system
automatically stores attendance records, generates attendance
reports, and provides a user-friendly web dashboard for
administrators and teachers. This approach improves
attendance accuracy, reduces manual effort, prevents proxy
attendance, and enhances overall classroom management
efficiency.

3.2 Functional Modules

1. Student Management Module

This module allows administrators to add, view, search, and
manage student information such as name, roll number, year,
and division. It also maintains student records required for
attendance processing.

2. Face Capture and Registration Module

This module captures student face images using a camera and
stores them in the system. The captured images are used to
generate facial embeddings for future recognition.

3. Room Management Module

This module manages classroom details and camera
configurations. Administrators can assign CCTV/mobile
camera URLSs to specific classrooms for attendance monitoring.
4. Timetable Management Module

This module allows administrators to create and manage lecture

schedules based on year, division, classroom, subject, and
session timing. The timetable controls attendance verification.
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5. Face Recognition Module

This module detects and recognizes student faces from live
video streams using OpenCV, DeepFace, and FaceNet512. It
identifies students by comparing live facial embeddings with
stored embeddings.

6. Attendance Management Module

This module automatically marks attendance after successful
face recognition and timetable verification. Attendance records
are stored securely in the database.

7. Attendance Report Module

This module generates attendance reports and provides student-
wise, division-wise, and date-wise attendance information
through the web dashboard.

8. Multi-Classroom Monitoring Module

This module supports simultaneous attendance processing from
multiple classrooms using multithreading and centralized
camera monitoring.

3.3 System Workflow:

The Smart Al-Based Attendance Management System follows
a structured workflow to automate attendance using Artificial
Intelligence and Face Recognition technologies. Initially, the
administrator registers students by entering their academic
details and capturing their facial images. The system then
generates and stores facial embeddings using the FaceNet512
model for future identification.

The administrator configures classrooms and creates lecture
timetables by specifying the year, division, subject, room
number, and session timing. During lecture hours, CCTV or
mobile cameras continuously capture live video streams from
classrooms. The system detects faces using OpenCV and Haar
Cascade algorithms and performs face recognition through
DeepFace technology.

After successful recognition, the system verifies the student's
year, division, classroom, and active lecture session according
to the timetable. If all conditions are satisfied, attendance is
automatically recorded in the database. Finally, attendance
records are processed and displayed through the web
dashboard, where teachers and administrators can monitor
attendance and generate reports.

4. SYSTEM ARCHITECTURE

The Intelligent Attendance System System is designed using a
centralized architecture that integrates Artificial Intelligence,
Computer Vision, Database Management, and Web
Technologies to automate student attendance. The system
consists of multiple interconnected modules including Student
Management, Face Recognition, Timetable Verification,
Attendance Processing, and Report Generation. These modules
work together to ensure accurate and real-time attendance
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monitoring within educational institutions. Functions:
e  Student Information Storage
The system architecture is mainly divided into the following e Face Embedding Storage
layers: e Timetable Management
e  Classroom Information Storage
4.1 Frontend Layer e Attendance Record Management
e Report Data Retrieval
The Frontend Layer provides a user-friendly web interface for
administrators and teachers to interact with the system. Technologies Used:
Functions: e SQLite Database
e  Student Management 4.4 Al & Recognition Layer
e Face Capture Interface
¢ Room Management The Al Layer performs face detection, face recognition, and
e Timetable Management student verification.
e Live Attendance Dashboard
e Attendance Report Generation Functions:

e Real-Time Monitoring Interface

e  Face Detection
Technologies Used: e  Face Recognition
e Face Embedding Generation
e HTML e Face Matching
e CSS e  Student Identity Verification
e JavaScript e Attendance Decision Making
e Bootstrap
Technologies Used:
4.2 Backend Layer e  OpenCV
e DeepFace
The Backend Layer handles business logic, attendance e FaceNet512
processing, face recognition operations, and database e Haar Cascade Classifier
management. e  Cosine Similarity Algorithm
Functions:
4.5 Camera & Monitoring Layer
e  Student Data Processing
e  Face Embedding Generation The Camera & Monitoring Layer captures live
*  Attendance Verification classroom video streams and supports real-time
e Timetable Validation attendance processing.
e  Multi-Camera Management
e Attendance Recording Functions:

e Report Processing

. e CCTV/Mobile Camera Integration
Technologies Used: e Live Video Streaming
e Multi-Classroom Monitoring
e Python e Real-Time Face Detection
e  Flask Framework e  Attendance Monitoring

e  Multithreading
4.3 Database Layer

The Database Layer stores all system-related information and
attendance records.

© 2026, IJSREM | https://ijsrem.com | Page 4


https://ijsrem.com/

Rmiadt

LS 1Y

; =
U?sg International Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 10 Issue: 06 | Jun - 2026

SJIF Rating: 8.659

ISSN: 2582-3930

Srart Al Boed Atendance Nargetrent System - Archiechine

DY) TR (S

Cut Lo [ D L
IQ T v
\ - — A A0 - -
P ¥ S Y -
[ v
. b e
Todmse  Atiwpen [IoySon Many. [ fegrncga
. Y o - —
- - it - e ot @ e
a3 ey ,
e [« JE e —
i Neop i w0
o ) —
—=. Yo & L
s TIVIO0N & RARET! 06K WM @ A8
.
- S . g —adove b
-t - - =
e ——t 4w - - -
B S
[ = l F3 0 Netow 09 =
Lawaw -

100

—_——

p—— - - ~-

- m—

VLY W e

Fig 4.6 System Architecture
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5. METHODOLOGY

Face Detection

Haar Cascade Classifier is used to detect student faces from
live classroom video streams.

OpenCV is used for real-time video processing and face
detection.

Face Recognition

DeepFace with FaceNet512 is used for Al-based face
recognition.

Student faces are converted into numerical embeddings for
identification.

Face Matching

Cosine Similarity Algorithm is used to compare live face
embeddings with stored embeddings.

Attendance processing continues only after a successful match.

Multi-Classroom Processing
Multithreading is used to process multiple classroom camera
streams simultaneously.
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Each classroom camera operates in a separate thread.

Attendance Management

Attendance is marked automatically after successful
recognition and verification.

Records are stored securely in the SQLite database.

Report Generation

Attendance reports are generated from stored database records.
Teachers and administrators can view attendance through the
web dashboard.

6. IMPLEMENTATION

The implementation of the Intelligent Attendance System
System involves the integration of Artificial Intelligence,
Computer Vision, Database Management, and Web
Technologies to automate classroom attendance. The system is
developed using Python and Flask as the backend framework,
while HTML, CSS, JavaScript, and Bootstrap are used to create
an interactive web interface. SQLite is used for storing student
information, face embeddings, timetable data, classroom
details, and attendance records.

The implementation begins with the Student Management
Module, where administrators register students and capture
their facial images. The captured images are processed using
the DeepFace framework with the FaceNet512 model to
generate facial embeddings, which are stored in the database for
future recognition. The Room Management and Timetable
Management modules are then configured to define classroom
assignments, camera connections, lecture schedules, year, and
division information.

During lecture sessions, CCTV or mobile IP cameras
continuously provide live video streams to the system. OpenCV
and Haar Cascade algorithms detect faces from video frames,
while DeepFace performs face recognition by comparing live
facial embeddings with stored embeddings using the Cosine
Similarity algorithm. After successful recognition, the system
verifies the student's classroom, year, division, and active
lecture session before automatically marking attendance. The
attendance records are stored in the database and displayed
through the web dashboard, where administrators and teachers
can monitor attendance and generate reports in real time.

The implementation also supports multiple classrooms
simultaneously through multithreading, allowing the system to
process multiple camera streams efficiently. This approach
ensures accurate attendance recording, reduces manual effort,
prevents proxy attendance, and provides a scalable solution for
modern educational institutions.
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7. RESULTS AND DISCUSSION

The Intelligent Attendance System System was evaluated to

automate classroom attendance using Artificial Intelligence,
Face Recognition, and real-time video processing technologies.
The system successfully integrated student management, face
recognition, timetable management, classroom monitoring, and
attendance reporting into a single web-based platform.

The system demonstrated efficient performance in detecting
and recognizing student faces from live CCTV/mobile camera
streams. The integration of OpenCV, DeepFace, and the
FaceNet512 model enabled accurate face recognition, while
timetable-based verification ensured that attendance was
recorded only for students belonging to the correct classroom,
year, division, and lecture session.

The web-based dashboard provided an intuitive interface for
managing students, classrooms, timetables, and attendance
records. Real-time attendance monitoring and automatic
attendance marking significantly reduced manual effort and
minimized the possibility of proxy attendance. The use of
SQLite database ensured secure storage and retrieval of
attendance data and student information.

The implementation also supported multiple classrooms
simultaneously through multithreading, allowing centralized
attendance processing from multiple camera streams. The
proposed system improved attendance accuracy, reduced
lecture time spent on manual attendance, enhanced classroom
monitoring, and demonstrated the practical application of
Artificial Intelligence and Computer Vision technologies in
modern educational institutions.

8. FUTURE WORK

The future scope of the Intelligent Attendance System System
is highly promising with the integration of advanced Artificial
Intelligence and smart surveillance technologies. The system
can be further enhanced through cloud deployment to support
centralized attendance management across multiple campuses
and institutions. Features such as GPU-accelerated processing
can improve recognition speed and scalability for handling a
large number of classrooms simultaneously. Advanced security
mechanisms including face anti-spoofing and liveness
detection can be incorporated to prevent fraudulent attendance
attempts. Mobile applications for teachers, students, and
administrators can provide real-time attendance monitoring and
instant notifications.

The Intelligent Attendance System System can be further
enhanced by integrating advanced Artificial Intelligence and
smart surveillance technologies to improve performance,
security, and scalability. Future improvements may include:

v' Anti-spoofing and liveness detection to prevent
attendance fraud using photos or videos.

v Mobile application support for teachers, students, and
administrators to monitor attendance remotely.

v" Cloud-based deployment for centralized attendance
management across multiple campuses and
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institutions.

v' GPU-accelerated face recognition for
processing of multiple classroom video streams.

v Parent notification system through SMS, email, or
mobile alerts for attendance updates.

v' Al-powered analytics dashboard for monitoring
attendance trends, student participation, and classroom
insights.

faster

9. CONCLUSION

The Intelligent Attendance System System is an innovative and
efficient solution that automates the attendance process using
Artificial Intelligence, Face Recognition, and Real-Time
CCTV Monitoring technologies. The system successfully
reduces manual effort, saves valuable lecture time, minimizes
human errors, and prevents proxy attendance by accurately
identifying students through Al-based face recognition. By
integrating timetable management, classroom verification,
division-wise filtering, and multi-camera support, the system
ensures that attendance is marked only for authorized students
in the correct lecture session. The use of technologies such as
Python, Flask, OpenCV, DeepFace (FaceNet512), and
SQLite/MySQL enables reliable and real- time attendance
processing. Furthermore, the system supports multiple
classrooms simultaneously through centralized recognition,
making it suitable for large educational institutions. Overall,
the project demonstrates the practical application of Artificial
Intelligence, Computer Vision, and Smart Surveillance
Systems in education, providing a secure, accurate, scalable,
and intelligent attendance management solution for modern
smart classrooms.
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