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Abstract — Student attention and concentration play an important role in academic
performance. In online learning environments and smart classrooms, monitoring
student focus manually is difficult and time-consuming. This paper proposes an Al
Based Student Drift Detection System using Camera Monitoring and Alert Sound to
automatically identify students who lose concentration during learningsessions.The
system uses a webcam to continuously monitor the student’s face, eye movement, and
head posture. Artificial Intelligence techniques such as Computer Vision, Machine
Learning, and Deep Learning are used to detect inattentive behavior like sleeping,
looking away, excessive head movement, and absence from the screen. When the
system detects drift in student attention for a specific duration, it generates an
automatic alert sound to regain studentfocus.

Keypoints — Artificial Intelligence, Student Drift Detection, Computer Vision, Deep
Learning, Camera Monitoring, Alert Sound, Face Detection
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I. INTRODUCTION

Artificial Intelligence helps improve online learning
and smart classroom systems. In online classes,
students may lose concentration easily, and teachers
cannot monitor all students continuously.

The proposed Al Based Student Drift Detection
System uses a camera to detect student attention
using face and eye movement. If the student becomes
distracted, the system gives an alert sound to improve

concentration and learning performance.
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II. PROBLEM STATEMENT

In online learning environments, students often lose
concentration due to distractions such as mobile phones,
social media, tiredness, and other activities. Teachers
cannot continuously monitor every student during online
classes, making it difficult to identify whether students are
paying attention or not. Traditional monitoring methods
are manual, time-consuming, and less effective. Because
of this, student learning performance may decrease.
Therefore, an Al-based automated system is needed to
monitor student attention using a camera and generate
alert sounds when distraction is detected.

Al Based Student Drift Detection System
Flowchart
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II1. OBJECTIVES

The main objective of this project is to develop an Al
Based Student Drift Detection System that monitors
student attention during online learning using a
camera. The system uses Artificial Intelligence and
Computer Vision techniques to detect student
distraction through face and eye movement analysis.
When inattentive behavior is detected, the system
generates an alert sound to regain student
concentration. This project helps improve student
engagement, learning performance, and smart
classroom monitoring efficiency.

1.To develop an Al-based student monitoring system
using a webcam.

2.To detect face, eye movement, and head posture
using Computer Vision techniques.

3.To identify inattentive student behavior in real time.

4.To generate automatic alert sounds when
concentration decreases.

5.To improve student engagement and classroom
productivity.

6.To reduce manual monitoring effort for teachers.

IV. LITERATURE REVIEW (SUMMARY)

Several research studies have focused on student
monitoring systems using Artificial Intelligence and
Computer Vision technologies. Recent developments
in Deep Learning and face detection techniques have
improved real-time attention tracking systems.
Researchers use OpenCV, CNN, and eye blink
detection methods to analyze student concentration
during online learning. However, challenges such as
lighting conditions, camera quality, and detection
accuracy still exist. The proposed system aims to
improve monitoring accuracy by using intelligent
drift detection with an automatic alert sound
mechanism. This system helps teachers monitor
students more effectively and improves student
engagement in online classes. It also supports smart
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classroom environments by providing real-time attention
analysis and automated alerts.

However, challenges such as bias, lack of contextual
understanding, and data imbalance still remain.

V. SYSTEM ARCHITECTURE

The proposed system architecture consists of several
interconnected modules that work together for real-time
student drift detection. The system starts by capturing live
video input through a webcam. The captured frames are
processed using Computer Vision techniques to detect
face, eye movement, and head posture. Artificial
Intelligence algorithms analyze the student’s attention
level and identify inattentive behavior. If distraction is
detected for a certain duration, the system generates an
alert sound and displays the monitoring result.

1. Input Layer

Captures live video using webcam.Accepts real-time
camera feed

2. Image Processing Layer

Converts video frames into images.Removes noise from
captured frames.Enhances image quality

3. Face Detection Layer

Detects student face using OpenCV .Identifies facial
landmarks. Tracks eye and head movement

4. Drift Detection Layer
Detects sleeping or eye closure.Detects looking away from

screen.Detects absence from camera.Measures attention
level

5. Alert System Layer

Generates alert sound when drift is detected.Displays
warning notification.Helps students regain focus

6. Output Layer

Displays attention monitoring result.Shows drift
status.Produces alert sound
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VI. METHODOLOGY / ALGORITHM
Methodology:
The system follows these steps:

1. Capture live video from webcam

2. Convert video into image frames

3. Detect face using Haar Cascade classifier

4. Track eye movement and head position

5. Detect inattentive behavior

6. Measure concentration duration

7. Generate alert sound if drift exceeds threshold

8. Display monitoring result

Algorithm:

Step 1: Initialize webcam and capture live video.
Step 2: Convert video stream into image frames. Step
3: Detect face using Haar Cascade classifier. Step 4:
Track eye movement and head position. Step 5:
Analyze student attention level.

Step 6: Check whether drift duration exceeds
threshold.

Step 7: Generate alert sound using Python audio
library.

Step 8: Display monitoring output and repeat process
continuously.
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VII. ADVANTAGES
Provides automatic student monitoring Improves student

concentration Reduces manual supervision effort
Generates instant alert sounds Supports smart classrooms
Works in real time

VIII. LIMITATIONS

Despite its advantages, the system has certain limitations.

Performance depends on camera quality and lighting
conditions.

Face detection accuracy may decrease if the student moves
frequently.

Multiple face detection can reduce system efficiency.

Background noise and poor internet connection may affect
online implementation.

Continuous camera usage may consume system resources.
IX. RESULTS AND DISCUSSION

The proposed system successfully detects student drift
behavior in real time using webcam input. The Al model
effectively identifies inattentive activities such as eye
closure, looking away, and absence from the screen.

The system generates an alert sound immediately when
student attention decreases for a predefined duration.
Experimental results show that the system improves
student focus and classroom engagement.

The real-time monitoring capability makes the system
suitable for online classes, smart classrooms, and
examination monitoring applications. The overall

system demonstrates good accuracy and efficient
performance under normal lighting conditions.
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X. FUTURE SCOPE

Cloud-based monitoring system for online education
platforms.

Mobile application support for Android devices.
Emotion detection and stress analysis.
Integration with attendance management systems.

Advanced analytics dashboard for teachers.

XI. CONCLUSION

The Al Based Student Drift Detection System using
Camera and Alert Sound provides an intelligent
solution for monitoring student concentration in real-
time learning environments.

The system combines Artificial Intelligence,
Computer Vision, and Machine Learning techniques
to detect inattentive behavior accurately. The
automatic alert sound mechanism helps students
regain focus and improves learning efficiency.

The proposed system reduces manual monitoring
effort and supports smart educational environments.
With further improvements and advanced Al
integration, this system can become an essential tool
in modern digital education systems.
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