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ABSTRACT

Face recognition technology has become a
vital tool in image processing and pattern
recognition, offering innovative solutions for
applications such as attendance management
systems. This project introduces a face
recognition-based attendance system
designed to overcome the limitations of
traditional manual and biometric methods,
such as proxy attendance, time consumption,
and hygiene concerns. By utilizing the Haar-
Cascade algorithm, the system is capable of
accurately detecting and recognizing human
faces even under challenging conditions
involving variations in lighting, facial
expressions, and head poses. The overall
process includes five key stages: image
capture, face detection, facial comparison,
recognition, and updating the attendance
database. During implementation, the system
captures live images of students, detects their
faces, compares them with stored data, and
upon successful recognition, marks their
attendance automatically. This contactless
and automated approach not only enhances
the security and accuracy of attendance
tracking but also  modernizes the
administrative  process in educational
institutions. Rigorous testing has shown that

the system performs reliably with a high
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recognition rate, making it a practical
solution for preventing proxy attendance and
ensuring a seamless classroom management

experience.

1. INTRODUCTION

Attendance management is a critical function in
educational  institutions and  organizations.
Traditionally, attendance tracking has been
conducted manually using roll calls, registers, or
card-based systems. These methods are not only
time-consuming but also prone to errors and
manipulation such as proxy attendance. With the
advancements in Artificial Intelligence (AI) and
image processing technologies, it has become
feasible to automate and optimize such processes
for higher efficiency, security, and accuracy.

This project, “Attendance Management System

’

using Face Recognition,” aims to leverage facial
recognition technology to automate the attendance
process. The system ensures real-time, accurate,
and secure attendance logging with minimal human
intervention, improving operational efficiency in
classrooms and workplaces alike.

The Attendance Management System using Face
Recognition is developed as part of the final year
major project for the partial fulfillment of the
Bachelor of Engineering (B.E.) degree in Computer
Science and Engineering (Al & ML) under
Osmania University.

This system uses a live webcam feed to capture

facial images of students, detect their faces using
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Haar-Cascade algorithm. Once a student is

recognized, their attendance is  marked
automatically and stored in a database.
The system features a graphical user interface
(GUI) built using Python’s Tkinter library for ease
of use by faculty and administrators. It ensures
transparency, reduces manual errors, and
completely eliminates the possibility of proxy
attendance.

2. LITERATURE SURVEY
Deep Learning Techniques For Face Recognition
(2018)
Author: Zhang Et Al.

Face Recognition Using Deep Learning (2019)

Authors: Giannoumis And Tsakiris

Ai-Based Attendance System In Institutions (2020)

Author: Kumar Et Al

Rfid-Based Attendance Systems

Author: Kumar Et Al

Attenface: A Real-Time Attendance System Using
Face Recognition (2022)

Author: Ashwin Rao

Automating Attendance Management In Hr: A
Design Science Approach Using Computer Vision
(2024)

Authors: Bao-Thien Nguyen-Tat, Minh-Quoc Bui,
Vuong M. Ngo

Multiple Face Recognition Attendance System
Using Deep Learning (2023)

Authors: Ragini Krishna, Saurav Anand, Akash A,
Pankaj Kumar

Smart Attendance System For Tertiary Institutions
In Nigeria (2023)

Author: Zainab Aliyu Musa Et Al.

An Embedded Intelligent System For Attendance
Monitoring (2024)
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Authors: Touzene Abderraouf, Abed Abdeljalil
Wassim, Slimane Larabi

Masked Face Recognition Attendance System Using
Modified Cnn (2021)

Authors: Jun Jie How, Shing Chiang Tan, Kim Soon

Liew

3. SYSTEM ANALYSIS
3.1 EXISTING SYSTEM

Manual and Biometric Attendance Methods:
Manual record-keeping or  fingerprint-based
biometric systems.

Prone to human errors, buddy punching, and data
manipulation.

Requires significant manual effort for report
generation.

Key Limitations:

Time-consuming and error-prone process.

No real-time attendance tracking or data updates.
Difficult to retrieve and analyze historical data.
Proxy attendance possible even in biometric
systems.

Lacks facial recognition-based security features.
3.2 PROPOSED SYSTEM

Face Recognition-Based Attendance System:
Utilizes computer vision and machine learning for
face identification.

Captures live images via webcam and matches with
pre-stored database.

Automatically marks attendance upon successful
recognition.

Key Advantages:
Fully automated and contactless attendance
marking.

Real-time face recognition and database updates.
High accuracy and security; minimizes proxy
attendance.
Efficient retrieval and analysis of attendance
records.
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User-friendly and time-efficient system interface.

4. REQUIREMENT SPECIFICATIONS

4.1 Software Requirement
* Programming Language: Python.
e Libraries:
* OpenCV: For image processing and face
detection.
» TensorFlow or PyTorch: For building and
training face recognition models.
* NumPy: For numerical computations.
* Pillow: For image manipulation.
» Tkinter: For building a simple and interactive
GUI, allowing users to interact with the
attendance system, view records, and generate
reports.
* Database:

« MySQL: For storing and managing
attendance data and user records.

» PyMySQL.: Python library for interacting
with MySQL from the

Python environment (for executing queries,
handling connections, etc.).
. Operating System:
Windows/Linux/MacOS.

4.2 Hardware Requirement
» Camera or Webcam: For capturing real-time
images or videos.
* Processing Unit (Laptop/PC):
Minimum specifications:
* Processor: Intel i5 or equivalent.
* RAM: 8 GB or more.
» Storage: 500 GB or SSD.

* External Storage (Optional): For large-scale

ISSN: 2456-4265
IJMEC 2025

International Journal of Multidisciplinary Engineering in Current Research - IIMEC

Volume 10, Issue 4, April-2025, http://iimec.com/, ISSN: 2456-4265

data storage.

5. SYSTEM DESIGN

5.1 SYSTEM ARCHITECTURE
The system design involves a structured flow of
components that work together to achieve
automated attendance management using facial
recognition. Below is a detailed explanation
along with the key elements of the system
diagram.
The proposed solution comprises the following
components and workflow:
1. Camera Module: Captures real-time images
or video streams of individuals.
2. Preprocessing Unit: Processes the captured
images to enhance quality, ensuring they are
suitable for recognition.

o Includes steps like resizing, grayscale
conversion, and noise reduction.
3. Face Detection Module: Identifies faces in
the captured image using algorithms like Haar
cascades or CNN-based detectors.
4. Face Recognition Module: Matches
detected faces with pre-registered data using
models such as DeepFace or TensorFlow-based
frameworks.
5. Database: Stores pre-registered face data
and attendance records securely.
6. Attendance Logging System: Updates the
attendance database in real-time and generates
reports.
7. Notification System (Optional): Sends
alerts to stakeholders via SMS or email
regarding attendance status.Dependencies
across  sequences using self-attention.
equences using self-attention.
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5.2 . UML DIAGRAMS

1. Use Case Diagram — Workflow

Shows interactions between Admin, Staff, Students,
and Visitors with the system for tasks like
registration, face recognition, and attendance
marking.

2. Class Diagram — Workflow

Defines key system classes like User, Admin,
FaceRecognizer, and AttendancelLog with their
attributes and methods, showing data flow and

relationships.

Camera Student

Use Viola — Jones
Algorithm

Use Local Binary
Point

Attendance
Database

3. Sequence Diagram — Workflow

Ilustrates step-by-step flow: Image capture — Face
detection — Match with database — Attendance
marking.

4. Activity Diagram

Visualizes key activities like starting the system,
detecting faces, decision-making (match/no match),

and updating attendance.

The Deployment Diagram outlines hardware/software nodes.

FACE RECOGNITION ATTENDANCE SYSTEM

Teacher

Profile -l int

=+ id: int
+ student: string
+ imagenumber: int

+ name:string
- username:string
—Records— . password:string

Monitor-

+ validatePassword()

+ id: string
+ name: string
+ contactAdd: string

+ add(
+ update()
+ sacure()
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1.~ + absent: int
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Present
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?

Absent

+ save
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CLASS DIAGRAM
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FACE RECOGNITION ATTENDANCE SYSTEM
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Use Case Diagram
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USE CASE DIAGRAM
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81


http://ijmec.com/

"M@(\

S P -

International Journal of Multidisciplinary Engineering in Current Research - IIMEC

V/ Volume 10, Issue 4, April-2025, http://iimec.com/, ISSN: 2456-4265
i —
FACE RECOGNITION SYSTEM
Face Recognition System Student or Staff or Vistor
e
scanning =1 Estadlishment
©
@
1 —»{ Moming, please
Seves the Visitor's et e
&S5
ACTIVITY DIAGRAM
6.IMPLEMENTATION names, timestamps, and presence status. Users can

6.1 INPUT DESIGN

The system captures user inputs through various
modes to ensure secure and efficient attendance
tracking. Users log in using secure credentials
(username and password). The primary input
method is real-time face capture via a webcam,
which feeds video data into the system for detection
and recognition. In cases where face recognition
fails or special approval is required, manual
attendance entry is available through structured
forms. Validation checks are embedded into all
input fields to prevent empty submissions, format
errors, or misrecognition, ensuring high data
integrity.

6.2 OUTPUT DESIGN

The system outputs include structured attendance

data presented in tabular format, showing student
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filter data student-wise or date-wise for efficient
tracking. Alerts are generated for unrecognized
faces to enhance security. Additionally, reports can
be exported in PDF or Excel formats for
administrative recordkeeping, offering accessible
and actionable output for faculty and staff.

6.3 SAMPLE CODE

The system uses OpenCV for real-time video
capture and Haar-Cascade for face detection. When
a face is recognized, attendance is marked by
recording the user 1D with a timestamp in a CSV or
database file. Manual attendance is updated through
a simple Ul form. All inputs undergo validation
before being stored, and attendance records can be
generated using pandas for data handling and export.
6.4 IMPLEMENTATION

The system integrates face detection and recognition

82


http://ijmec.com/

modules with a database for storing user profiles and
attendance logs. Real-time image capture from a
webcam is processed using Haar-Cascade for
detection and LBPH for recognition. Attendance

data is stored and updated dynamically with every
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successful recognition. A GUI built with Tkinter (or
Flask for web) allows admin and user interactions.
Reports are generated using pandas and can be

exported for official use.

€ICLASS VISION

Welcome to CLASS VISION

()

Take Attendance

EXIT

’\\

View Attendance

AMS Dashboard

7. SOFTWARE TESTING
Software testing ensures the functionality,
reliability, and accuracy of the Face Recognition-
Based Attendance Management System. It verifies
end-to-end operations including login, face
recognition, attendance marking, and report
generation under real-world conditions.
Unit Testing was performed on individual modules
like user login validation, student registration, face
encoding, and attendance logic. Functions were
tested with valid and invalid inputs to ensure
accuracy.
Integration Testing ensured smooth data flow
between components. For instance, student data was
validated from registration to attendance marking,
and updates reflected correctly in the report module.
System Testing simulated complete usage scenarios
including real-time webcam input, multi-user face

recognition, unknown face handling, and accurate
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report generation. System behavior under different
lighting and camera angles was evaluated.

e User Acceptance Testing (UAT) was conducted
with students and faculty to validate ease of use,
accuracy, and report visibility. Feedback confirmed
a positive experience with minor suggestions for Ul
improvement.

The system performed reliably across all test cases,
confirming its readiness for deployment in real-

world classroom environments.

8. RESULT ANALYSIS
This study validates the effectiveness of the Face
Recognition-Based  Attendance = Management
System in a controlled multi-user environment. The
system demonstrated strong performance in terms of
recognition accuracy and processing speed under

standard classroom conditions.
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The model leverages real-time face detection and
recognition algorithms to ensure secure and
automated attendance logging. With a properly
trained dataset, the system consistently delivered
accurate identification results using frontal, well-lit

images.

Notification

‘ Take Image Train Image

Tak

| 1//

9.FUTURE SCOPE & CONCLUSION

9.1 FUTURE SCOPE

Future enhancements to the system aim to improve
its performance, scalability, and security in real-
world applications. Advanced face recognition

models such as FaceNet or ArcFace can improve
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Unlike traditional manual or biometric attendance
methods, this approach offers a contactless, user-
friendly interface with minimal false positives and
improved data handling. Overall, the system
achieved its design objectives, establishing itself as
a practical and efficient solution for attendance

automation.

{ Toice Student Image. -

Enter the details
Enroliment <,1,0,01

name |Mohd

‘ Notification

Take Image Train Image

s siies| DM

View Attendance} | Check Sheets

¢ Attendance of DM
Enrollment Name 2025-02-16 | Attendance
¢ 2007958079 1 1 100%
1001 ['Mohd'] 1 100%
32 ["Mohd'] 1 100%

accuracy under diverse conditions like low light or
partial visibility. GPU acceleration and edge/cloud
computing architectures can be introduced to
optimize real-time processing and scalability.
Additionally, integrating multi-modal biometric
systems and developing mobile-based applications

can expand usability across platforms and locations.
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To ensure data integrity and privacy, future work
should incorporate encryption, HTTPS, and multi-
factor authentication, adhering to global data
protection regulations. These improvements will
enhance the system’s robustness, user trust, and

suitability for widespread adoption.

9.2 CONCLUSION

This study presents a practical implementation of an
automated Attendance Management System using
facial recognition technology. By integrating
OpenCV for face detection, TensorFlow/PyTorch
for recognition, and MySQL for data storage, the
system significantly improves upon traditional
attendance tracking methods in terms of accuracy,
speed, and authenticity. The use of a Tkinter-based
GUI ensures ease of interaction and usability across
user types. The system effectively addresses
common issues such as proxy attendance and human
error, demonstrating its viability for deployment in
academic and organizational settings. While current
results show reliable performance in controlled
environments, this research lays a strong foundation
for developing scalable and intelligent attendance

systems through continued innovation.
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