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Abstract 

This paper presents an AI-driven attendance monitoring system designed to automate and optimize student attendance 

recording in educational institutions. Traditional roll-call methods are time-consuming, error-prone, and vulnerable to 

proxy attendance. The proposed system overcomes these limitations by using deep learning and computer vision to 

recognize multiple student faces from a single classroom photograph with accuracy exceeding 90%. A faculty member 

captures a group image using a standard mobile camera, after which the system performs preprocessing, face 

detection, feature extraction, and database matching using OpenCV, dlib, and CNN-based face embeddings. 

Attendance is automatically marked and exported to an editable Excel sheet for optional human verification. 

Additionally, real-time absentee notifications are sent to parents through SMS or email. The system includes an 

analytics dashboard offering insights into attendance trends, detention lists, and student performance patterns. The 

solution is cost-effective, scalable, hardware-independent, and integrates smoothly with existing ERP/LMS platforms. 

The results demonstrate that AI-based automation can significantly improve efficiency, accuracy, and transparency in 

academic administrative processes. 
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Introduction 

Attendance is a critical indicator of student engagement, discipline, and academic performance. Conventional methods 

such as manual roll calls and paper-based registers are slow, labor-intensive, and susceptible to human error or 

manipulation. As institutions transition toward digital ecosystems, there is a growing need for intelligent and reliable 

attendance solutions that minimize faculty effort while ensuring authentication and accuracy. 

This research introduces an AI-powered attendance automation system that captures a single group photograph and 

automatically marks attendance using facial recognition. Implemented with Python, Flask, React.js, OpenCV, dlib, and 

the face recognition library, the system achieves over 90% recognition accuracy. Attendance data is securely stored in 

MySQL/MongoDB databases and can be exported for verification. 

Beyond automation, the system sends instant absentee alerts to parents and provides administrators with a 

comprehensive analytics dashboard. These analytics include daily, weekly, and monthly trends, performance charts, 

and auto-generated detention lists, enabling data-driven academic management. The solution requires only a mobile 

camera, making it cost-effective and easily scalable. 

 

Literature Review 

Facial recognition-based attendance systems have been an active area of research in recent years, with multiple studies 

exploring automation in educational institutions. The table below summarizes key works, their approaches, findings, 

and the research gaps that your proposed system aims to address. 

 

Sr. 

No. 
Author / Year Title / Source Methodology Used Key Findings 

Identified Research Gap 

 

 

1 

 

O. M. Parkhi, A. 

Vedaldi, A. 

Zisserman (2015) 

 

Deep Face 

Recognition, BMVC 

Introduced deep 

convolutional models 

for accurate facial 

recognition using large 

datasets. 

 

Achieved high 

accuracy in facial 

verification and 

recognition 

tasks. 

Focused on Individual 

face images; not optimized 

for group photo scenarios 

used in classrooms. 

 

 

2 

 FaceNet: A Unified Developed a system that

 maps facial 

images to a compact E1 

uclidean space for 

similarity comparison. 

Significantly 

improved 

recognition 

precision using 

embedding 

techniques. 

Did not  explore 

attendance   or 

classroom-specific 

applications; required

 high-end 

hardware. 

Embedding for 

F. Schroff, D.  

 Face Recognition 

Kalenichenko, J.  

Philbin (2015) and Clustering, 

CVPR 

 

 

3 

 

 

IJCA (2022) 

 

Attendance 

Management System 

using Face 

Recognition 

Used Python, OpenCV, 

and Haar Cascade for 

single-face detection 

and marking attendance. 

 

Provided basic 

automation and 

reduced manual 

effort. 

Accuracy dropped in low-

light conditions and large 

group captures; lacked 

analytics and parent 

alerts. 
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4 

 

 

OpenCV & dlib 

Documentation 

 

 

Library References 

 

Provided APIs and 

algorithms for real-time 

face detection and 

tracking. 

 

Supported 

efficient Computer 

vision tasks. 

Did not provide 

end-to-end 

Solutions or database 

Connectivity for 

institutional use. 

 

 

 

 

5 

 

 

 

 

Flask & MySQL 

Documentation 

 

 

 

Web Framework and 

Database 

Management 

 

 

 

Used for backend web 

application and database 

management. 

 

 

 

Enabled dynamic 

web-based 

applications. 

 

No integrated approach 

combining AI-based 

recognition with 

attendance 

analytics. 

 

Gap identified: 

 

Most existing systems struggle with large group images, low-light conditions, insufficient analytics, or lack parent 

notifications. Our system addresses these by combining CNN-based embeddings, scalable web architecture, and 

institutional analytics. 

4. Methodology 

The Automated Student Attendance Monitoring and Analysis System is designed using a modular, web-based client 

server architecture that integrates computer vision, deep learning, and database management to automate attendance 

marking from a single classroom photograph. The system operates in seven main stages: photo capture, preprocessing, 

face detection, feature extraction, database mapping, attendance marking, and analytics generation. 

4.1 System Architecture 

The architecture follows a three-tier model consisting of: 

1. Presentation Layer (Frontend): 

Developed using React, HTML, CSS, and JavaScript, this layer provides the user interface for faculty and 

administrators. 

Functions: Upload class photo, view attendance, export reports, and view analytics. 

2. Application Layer (Backend): 

Implemented in Python (Flask framework), this layer handles core logic, including face recognition, embedding 

generation, and data matching. 

Integrates OpenCV, dlib, and face recognition for AI processing. 

3. Database Layer: 

Utilizes MySQL / PostgreSQL / MongoDB for storing student profiles, embeddings, and attendance records. 

Ensures data integrity, security, and scalability. 

https://ijsrem.com/
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Figure 4.1 System Flow Diagram 

 

4.2 Process Flow / Workflowgt 

 

The operational flow of the system is depicted in Figure 2. 

Figure 2: Workflow Chart (Description) 
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4.3 Class Diagram Overview 

The system consists of several interacting classes that define its core functionality. Figure 3–7: Class Diagrams (Text 

Representation) 

1. User Class 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Student Class 

 

Attribute Type Description 

student_id int Student ID 

name string Full name 

photo image Stored reference image 

embedding array 128-D facial embedding 

update Profile() method Modify student info 

 

3. Face Recognition Class 

 

Attribute Type Description 

image image Captured class photo 

facesDetected list Detected face coordinates 

embeddings array Extracted feature vectors 

matchFaces() method Compares faces to database 

 

 

 

 

Attribute Type Description 

user_id int Unique user identifier 

name string User name 

role string Faculty / Admin / Student 

email string Contact info 

login() method Authenticates user 

https://ijsrem.com/
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4. Attendance Class 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Analytics Dashboard Class 

 

Attribute Type Description 

totalStudents int Class strength 

presentCount int Present students 

absentCount int Absent students 

generateCharts() method Visual representation of stats 

 

 

4.4 Supporting Tables 

Table 1: Module Description 

 

Module Name Description Tools Used 

Photo Capture Faculty captures group photo Mobile Camera 

Preprocessing Image enhancement and resizing OpenCV 

Face Detection Locates faces in photo dlib / OpenCV 

Feature Extraction Generates embeddings for each face CNN (face_recognition) 

Database Mapping Matches faces with stored student data SqlLite / PostgreSQL 

Attendance Marking Auto-generates attendance list Flask Backend 

Analytics Produces reports and insights React + Chart.js 

 

 

 

 

Attribute Type Description 

attendance_id int Unique attendance record 

date date Attendance date 

student_id int Linked student record 

status string Present / Absent 

exportToExcel() method Generates editable report 

https://ijsrem.com/


       
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                |        Page 7 
 

Table 2: System Performance Evaluation 

 

 

 

 

 

 

 

 

 

 

5. Results 

The Automated Student Attendance Monitoring and Analysis System was implemented using Python (Flask 

framework) for backend processing and React.js for the frontend interface. The system successfully automated 

attendance marking from classroom group photos and generated accurate, real-time records with high efficiency. 

During the testing phase, the model was evaluated under different conditions varying lighting, image quality, and class 

size to assess performance, reliability, and speed. The results demonstrate that the system achieved a recognition 

accuracy above 90% in most controlled environments and generated attendance within seconds. 

5.1 Experimental Setup 

 

Parameter Specification 

Programming Language Python 

Framework Flask (Backend), React (Frontend) 

Libraries Used OpenCV, dlib, face_recognition, NumPy 

Database SqlLite / MongoDB 

Image Source Group photos captured using mobile camera 

Hardware Used Standard Laptop (Intel i5, 8 GB RAM) 

Dataset Student images (30–100 students per class) 

 

 

5.2 Sample Output Screens 

Figure 8: Dashboard Output (Description) 

• The web dashboard displays overall attendance statistics including total students, present count, absent 

count, and percentage graphs. 

• Attendance data can be exported to Excel format for further editing or verification. Figure 9: Attendance 

Table (Description) 

 

 

Test Case Dataset Size Average Accuracy Processing Time 

Small Class (30 students) 30 faces 94.6% 5.8 sec 

Medium Class (60 students) 60 faces 92.1% 9.4 sec 

Large Class (100 students) 100 faces 90.3% 13.2 sec 

https://ijsrem.com/
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03 Siddhesh Lambade Absent - 

04 Rishikumar Sahu Present 95.3 

05 Aarav Joshi Present 91.4 

 

 

5.3 Accuracy and Efficiency Analysis 

 

Condition 
No. of 

Students 

Accurac y 

(%) 

Processing Time 

(sec) 
Remarks 

Good Lighting 50 95.8 8.5 Optimal results 

Medium Lighting 50 91.6 9.2 
Slight drop due 

Low Lighting 50 88.9 10.8 Faces less visible 

Clear Front Angles 60 94.3 9.5 High confidence 

Side Angles / Partial 

Faces 
60 86.7 11.3 Missed few faces 

5.4 Analysis and Findings 

• Accuracy: The CNN-based embedding approach achieved consistent accuracy above 90% in well-lit 

conditions. 

• Speed: The system processed an average classroom photo (50–60 faces) within 10 seconds, making it 

suitable for real-time use. 

• Scalability: Performance remained stable for large groups (up to 100 students) with minimal lag. 

• Reliability: Manual verification options ensured 100% attendance integrity. 

• Cost-Effectiveness: No specialized hardware was required; standard mobile photos sufficed. 

• Data Security: Only encoded embeddings were stored, reducing privacy risks. 

 

5.5 Summary of Results 

The proposed attendance system effectively automates attendance, minimizes manual effort, and ensures high 

accuracy through AI-driven facial recognition. Compared to traditional methods, the system shows improved 

Roll No. Student Name Status Confidence (%) 

01 Diksha Kore Present 94.2 

02 Yash Bajpai Present 92.7 
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efficiency, reduced time consumption, and enhanced data transparency. These results validate the practicality and 

scalability of the system for real-world college environments. 

6. Conclusion 

 

The Automated Student Attendance Monitoring and Analysis System provides an efficient and reliable alternative to 

traditional attendance methods by using AI-based facial recognition to mark attendance from a single classroom image. 

With accuracy above 90%, the system reduces faculty effort, minimizes errors, and prevents proxy attendance. It 

works effectively under different lighting conditions, requires no special hardware, and integrates smoothly with 

existing ERP/LMS platforms. The analytics dashboard further supports data-driven academic decisions. 

 

Future improvements may include better low-light accuracy, multi-angle detection, mobile app support, and enhanced 

privacy protection. Overall, the system demonstrates how AI can modernize academic administration and promote 

smart, transparent, and eco-friendly educational management. 
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