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Abstract—In modern educational environments, ensuring student safety, engagement, and academic performance
requires more than traditional attendance tracking methods. This paper presents an Automated Student
Monitoring and Performance Analysis System that combines attendance automation, abnormal activity
detection, behaviour analysis, and academic performance evaluation using Artificial Intelligence and Computer
Vision techniques. The proposed system utilizes facial recognition to automatically record attendance in real time,
eliminating manual errors and proxy attendance. In addition to attendance monitoring, the system continuously
analyzes classroom video streams to detect abnormal activities such as unauthorized movements, suspicious

behaviour, or rule violations. A behaviour analysis module evaluates student attentiveness, participation, and
interaction patterns using machine learning models. Furthermore, the system incorporates an academic analysis
module that processes attendance records and performance data to identify trends and predict student outcomes.
A real-time alert mechanism is integrated using the Telegram API, which sends instant notifications to faculty
when abnormal activities are detected. The system is implemented using Python, OpenCV, and deep learning
frameworks, ensuring high accuracy and scalability. Experimental evaluation demonstrates improved efficiency,
enhanced classroom monitoring, and proactive decision-making support for educators. This work contributes to
the development of intelligent classroom ecosystems by integrating surveillance, analytics, and automated alert
systems into a unified platform.

Keywords: Artificial Intelligence, Face Recognition, Behaviour Analysis, Abnormal Activity Detection,
Academic Analytics, Computer Vision, Deep Learning, Smart Classroom, Telegram Alert System, Real-Time
Monitoring.

I Introduction
Educational institutions are increasingly adopting intelligent technologies to enhance student management, safety,
and academic performance. Traditional attendance systems, which rely on manual recording or basic biometric
tools, are limited in scope and fail to provide deeper insights into student behaviour and classroom dynamics.
These conventional approaches are time-consuming, prone to inaccuracies, and incapable of detecting abnormal
or suspicious activities.

With the advancement of Artificial Intelligence (Al) and Computer Vision, it is now possible to design
comprehensive monitoring systems that go beyond attendance tracking. Modern smart classroom solutions aim to
integrate multiple functionalities such as automated attendance, behaviour monitoring, activity recognition, and
performance analysis into a single framework. This paper proposes an Integrated Student Monitoring and
Analysis System that leverages facial recognition technology for automated attendance management while
simultaneously analyzing student behaviour and detecting abnormal activities in real time. The system captures
live video input from classroom cameras and processes it using deep learning algorithms to identify students, track
their presence, and monitor their actions.

In addition to attendance automation, the system includes an abnormal activity detection module capable
of identifying unusual movements or behaviors that may indicate misconduct or safety concerns. A behaviour
analysis component evaluates student engagement levels, such as attentiveness and participation, providing
valuable insights for educators. Moreover, the system incorporates an academic analysis module that correlates
attendance data with performance metrics to support data-driven decision-making. To enhance responsiveness, a
real-time alert system is implemented using the Telegram platform, enabling instant communication with faculty
when abnormal activities are detected.

By integrating these features, the proposed system transforms traditional attendance monitoring into a
comprehensive student management solution. It not only improves operational efficiency but also supports
proactive intervention, ensuring a safer and more productive learning environment.
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ILLITERATURE SURVEY
The rapid advancement of digital technologies has significantly influenced the development of intelligent systems
in the education sector. In recent years, researchers have focused on designing automated and smart monitoring
systems to improve classroom management, student engagement, and institutional efficiency. This section
presents a detailed review of existing methods, technologies, and research contributions related to attendance
monitoring, behaviour analysis, abnormal activity detection, academic performance evaluation, and alert systems.
A.Conventional Attendance Monitoring Systems

Traditional attendance systems are based on manual recording methods, where instructors maintain
attendance registers during class sessions. Although this approach is simple and cost-effective, it suffers from
several drawbacks. The process consumes valuable instructional time, especially in large classrooms, and
increases the likelihood of human errors such as incorrect entries, duplication, or omission. Another major
limitation is the possibility of proxy attendance, where one student marks attendance on behalf of another.
Additionally, manual systems lack scalability and do not provide analytical insights into student attendance
patterns. These limitations highlight the need for automated and intelligent attendance solutions.
B.RFID-Based Attendance Systems

Radio Frequency Identification (RFID) technology has been widely adopted to automate attendance
recording. In RFID systems, each student is assigned a unique identification card embedded with a chip. When
the card is scanned using an RFID reader, attendance is automatically recorded in a database. RFID systems reduce
manual effort and improve recording speed. However, they still have several limitations. Students can exchange
RFID cards, leading to proxy attendance. Furthermore, the system requires additional hardware components,
including RFID readers and cards, increasing implementation and maintenance costs. These drawbacks reduce
the overall reliability of RFID-based solutions.

C. Face Recognition-Based Attendance Systems

Face recognition technology has emerged as a promising solution for automated attendance monitoring.
It is a contactless biometric technique that identifies individuals based on facial features captured through
cameras. Unlike other biometric systems, face recognition does not require physical interaction, making it
suitable for classroom environments. Early face recognition systems utilized algorithms such as Principal
Component Analysis (PCA) and Local Binary Pattern Histogram (LBPH) for feature extraction and
classification. However, these methods were sensitive to variations in lighting, pose, and facial expressions.
Recent advancements in deep learning, particularly Convolutional Neural Networks (CNNs), have
significantly improved the accuracy and robustness of face recognition systems. These models can extract
complex facial features and perform reliable identification even under challenging conditions. As a result, face
recognition-based attendance systems can automatically detect and recognize multiple students in real time,
ensuring high accuracy and eliminating proxy attendance.

D. Artificial Intelligence-Based Smart Classroom Systems
The integration of Artificial Intelligence (AI) with classroom monitoring systems has led to the
development of smart classroom environments. Al-based systems extend beyond attendance tracking by
incorporating additional functionalities such as activity recognition, behaviour monitoring, and data analytics.
These systems use machine learning and deep learning models to analyze classroom video data and generate
meaningful insights. For example, Al-based monitoring systems can track student presence, identify
engagement levels, and produce real-time reports for educators. This enhances decision-making and improves
overall academic management.
E. Student Behaviour Analysis Systems
Student behaviour analysis has become an important component of intelligent educational systems.
Behaviour analysis involves monitoring and interpreting student actions, posture, facial expressions, and
interaction patterns to evaluate engagement and attentiveness. Computer vision techniques are widely used to
analyze behavioural patterns. For instance, systems can detect whether a student is attentive, distracted, or
interacting with others during class. Advanced models use deep learning techniques to classify behaviour
based on visual features extracted from video frames. Such systems provide valuable insights into student
learning behaviour, enabling instructors to adjust teaching strategies accordingly. Behaviour analysis also
helps in identifying students who may require additional academic support.

F. Abnormal Activity Detection in Classroom Environments
Abnormal activity detection is an emerging area of research in intelligent surveillance systems. In the
context of educational environments, abnormal activities may include unusual movements, unauthorized entry,
suspicious behaviour, or lack of student presence during lectures. Modern abnormal activity detection systems
use real-time video analysis combined with machine learning models to identify deviations from normal
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behaviour patterns. Techniques such as object detection, motion tracking, and anomaly detection are
commonly used. Deep learning models, including architectures like YOLO (You Only Look Once) and
recurrent neural networks, are capable of detecting complex patterns and identifying abnormal events with
high accuracy. These systems enhance classroom safety and help maintain discipline by enabling early
detection of irregular activities.

G. Academic Performance Analysis Systems

Academic performance analysis involves evaluating student progress using data such as attendance
records, test scores, and participation levels. Traditional methods rely on manual analysis, which is time-
consuming and often lacks accuracy. Modern systems use data analytics and machine learning algorithms to
identify patterns and predict student performance. By analyzing attendance trends and behavioural data, these
systems can provide early warnings for students at risk of poor academic performance. Predictive models help
educators take proactive measures, such as providing additional support or counseling. Thus, integrating
academic analysis with monitoring systems improves the overall effectiveness of educational management.

H. Real-Time Alert and Notification Systems
Real-time alert systems are essential for enhancing the responsiveness of monitoring applications. These
systems notify users when specific events or conditions are detected. In educational environments, alerts can
be generated for abnormal activities, student absence, or behavioural issues.
Messaging platforms and APIs, such as Telegram, are widely used to implement alert systems due to their
reliability and ease of integration. Real-time notifications enable faculty members to respond immediately to
critical situations, improving classroom management and student safety.

III.PROPOSED METHODOLOGY

The proposed Al-Based Attendance Monitoring System is designed to automatically detect and recognize student
faces and record their attendance using artificial intelligence and computer vision techniques. The system operates
in real time and eliminates the need for manual attendance recording. By using facial recognition technology, the
system ensures accurate identification of students and prevents proxy attendance.

A.System Overview

The proposed system consists of multiple modules that work sequentially to capture images, detect faces,
recognize individuals, and record attendance. The entire process is automated and requires minimal human
intervention.

The main stages of the proposed system are:
1. Image Acquisition
2. Face Detection
3. Face Recognition
4. Attendance Recording
5. Database Management
6. Report Generation

Each module performs a specific function and contributes to the overall operation of the system. This modular
architecture improves system flexibility and makes it easier to upgrade or modify individual components.

B. Image Acquisition Module

The image acquisition module is responsible for capturing images or video frames from a camera installed in the
classroom. A webcam or CCTV camera continuously monitors the classroom environment and provides input
images to the system.

The captured images are processed frame by frame. The quality of captured images plays an important role in
improving face detection and recognition accuracy. Therefore, the system ensures that images are captured with
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sufficient resolution and clarity. This module provides the raw visual data that will be processed by the subsequent
modules.

System Architecture
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C. Face Detection Module

The face detection module identifies and locates human faces within the captured images. This step is essential
because it separates facial regions from the background. The system uses computer vision algorithms such as the
Haar Cascade Classifier or deep learning-based face detection techniques available in the OpenCV library. These
algorithms scan the image and identify areas that contain facial features.

The face detection process involves the following steps:
1. Convert the captured image into grayscale format.
2. Apply face detection algorithms to identify facial regions.
3. Extract detected faces from the image.
4. Pass the extracted face images to the recognition module.
D. Face Recognition Module

The face recognition module is the core component of the system. It identifies individuals by comparing detected
faces with stored facial data in the database. Before recognition can occur, the system must undergo a training
phase, where facial images of all registered students are collected and stored in the database. During training, the
system extracts facial features and creates a unique representation for each student.

The recognition process involves the following steps:
1. Feature extraction from detected faces.
2. Comparison with stored facial features in the database.
3. Identification of the matching student.

Advantage of the System
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Feature Existing System Proposed System

Attendance Method Manual entry or RFID Automatic face recognition

Accuracy Prone to human error High accuracy using Al
Algorithm

Time Consumption Takes more time to record Attendance recorded instantly

attendance

Proxy Attendance Easy to perform proxy Prevents proxy using b Al
analysis

Data Management Manual record keeping Automated database
management

IV. USER INTERFACE OVERVIEW

The User Interface (UI) of the AI-Based Attendance Monitoring System is designed to be simple, interactive, and
user-friendly. It allows teachers or administrators to easily operate the system for capturing images, recognizing
faces, and recording attendance automatically. The interface provides clear options for managing student data,
viewing attendance records, and generating reports.

The Ul is developed using a graphical interface that displays live camera feed, detected faces, and student details
in real time. It also includes buttons for starting the camera, registering new students, training the dataset, and
marking attendance. This design helps users interact with the system without requiring technical knowledge.

A. Login Interface

The login interface is the entry point of the system. It ensures that only authorized users such as teachers or
administrators can access the system. The user must enter a valid username and password to log in.

B. Attendance Monitoring Interface

The attendance monitoring interface allows the system to capture images through a webcam and detect student
faces. When a student is recognized, the system automatically marks the attendance and displays the student
information.

MANUAL VS. AI-BASED ATTENDANCE
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V. FUTURE IMPLEMENTATION

The Al-Based Attendance Monitoring System using Facial Recognition has shown effective results in automating
the attendance process. However, the system can be further improved and expanded with additional technologies
and features in the future. One possible future enhancement is the integration of deep learning-based face
recognition algorithms, which can increase the accuracy of the system even under challenging conditions such
as low lighting, face masks, or different facial angles. This will make the system more reliable in real-world
classroom environments.
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Another improvement could be the development of a mobile application interface that allows teachers and
administrators to monitor attendance records directly from their smartphones. This will make the system more
accessible and convenient for users. The system can also be integrated with cloud-based databases, which will
allow attendance data to be stored and accessed securely from any location. This will help institutions maintain
centralized attendance records for multiple classrooms and departments.

A. Cloud-Based Data Storage
The system can be connected to cloud storage for storing attendance data securely. Cloud integration will allow
institutions to maintain centralized records and access the data from multiple devices or locations.

B. Real-Time Notification System
A notification feature can be added to automatically send alerts to teachers or parents when a student is absent.
This will improve communication and help in better monitoring of student attendance.

VI. RESULT AND DISCUSSION

The Al-Based Attendance Monitoring System was successfully developed and tested using facial recognition
technology. The system captures real-time images through a camera and detects student faces using computer
vision techniques. The detected faces are compared with the stored dataset to identify the students. Once a
match is found, the system automatically marks the attendance in the database.

The implementation of this system significantly reduces the time required for manual attendance and
minimizes human errors. The system also prevents proxy attendance because facial recognition ensures that
only registered students are marked present. During testing, the system was able to detect and recognize faces
accurately under normal classroom lighting conditions. The attendance records were stored automatically in
the database and could be easily accessed by the administrator or teacher.

A. System Output Analysis

The developed Al-Based Attendance Monitoring System was tested in a classroom environment using a webcam.
The system captured real-time images and detected student faces using computer vision techniques. After
detecting the faces, the system compared them with the stored dataset to identify the students.

When a student’s face matched with the database, the system automatically marked the attendance with the student
ID, name, date, and time. The attendance data was then stored in the database for future reference. The results
showed that the system was able to recognize most students accurately and record attendance without manual
intervention.
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id student_reg_no  date status  period
I REG2024001 20260222 Present 1
2 REG2024002 2026-02-22 Present 1
3 REG2024003 2026-02-22 Present 1
4 REG2024004 2026-02-22 Present 1
5 REG2024005  2026-02-22 Present 1
6 REG2024008 2026-02-22 Present 1
7 REG2024001 2026-02-21 Present 5
8 REG2024002 2026-02-21 Absent 5
9 REG024003  2026-02-21 Present 5
10  REG2024004  2026-02-21 Absent 5
11 REG2024005 2026-02-21 Present 5
12 5

REG2024006 2026-02-21  Absent

atténgance

Data Store in Database

B. Performance Evaluation

The performance of the proposed system was evaluated based on face detection accuracy, recognition accuracy,
and processing time. The system was able to detect and recognize faces efficiently under normal lighting
conditions. The processing time for recognizing each face was very low, allowing the system to record attendance
quickly.

The use of machine learning and facial recognition techniques improved the overall efficiency of the system. The
system also reduced the chances of proxy attendance and minimized human errors in recording attendance.

System Performance Evaluation

Parameter Result

Face Detection Accuracy 95%

Face Recognition Accuracy 93%

Average Processing Time 1-2 second
Maximum Faces Detected 15-20 seconds
Attendance Recording Automatic

VII. CONCLUSION

The Al-Based Attendance Monitoring System using Facial Recognition provides an efficient and automated
solution for managing student attendance in educational institutions. The system uses computer vision and
machine learning techniques to detect and recognize student faces through a camera and automatically record
attendance in a database.

The implementation of this system reduces the need for manual attendance marking, which helps in saving time
and minimizing human errors. It also prevents proxy attendance since the system verifies the identity of each
student using facial features. The recorded attendance data can be easily stored, managed, and retrieved for
generating reports. The results obtained from the developed system show that facial recognition technology can
effectively improve the accuracy and reliability of attendance monitoring. The system performs well under normal
classroom conditions and provides fast processing with high recognition accuracy.

Overall, the proposed system demonstrates that the use of artificial intelligence in attendance management can
improve efficiency, security, and transparency in educational environments. With further improvements and
integration of advanced technologies, the system can become a powerful tool for smart classroom management.
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