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ABSTRACT automatically recorded along with the

Attendance management is one of the
most important administrative tasks in
schools, colleges,
organizations. Traditional attendance
methods such as manual registers and
paper-based systems consume valuable
time and are often affected by human
errors, duplicate entries, and proxy
attendance. With the rapid development
of artificial intelligence and computer
vision technologies,
attendance systems have become more
practical and reliable.

universities, and

automated

This research paper presents a Face
Recognition System
developed using Python and image

Attendance

processing techniques. The proposed
system captures facial images through a
webcam, detects faces using OpenCV,
and recognizes through
facial Once a

individuals
encoding algorithms.
student is identified, attendance is

date and time. The system reduces
manual effort, improves accuracy, and
provides attendance
management.

secure

The project integrates Python libraries
such as OpenCV, NumPy, Pandas, and
face_recognition to implement real-time
facial detection and recognition. The
system also supports database storage
for maintaining student records and
attendance logs. Experimental results
show that the proposed system
performs efficiently under normal
lighting conditions and significantly
reduces attendance management time.

[. INTRODUCTION

Attendance monitoring plays a major
role in educational institutions and
workplaces. Maintaining attendance
records manually is a time-consuming

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.

https://ijsmt.org/ , Email: editor@ijsmt.org



https://ijsmt.org/
mailto:editor@ijsmt.org
mailto:punyatwaya2024@gift.edu.in
mailto:tarun@gift.edu.in
https://doi.org/10.55041/ijsmt.v2i6.086

3"7" Volume 02 Issue 06 June-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8

(@ International Journal of Science, Strategic Management and Technology

¥ An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

process and often leads to inaccurate
results. Teachers usually spend several
minutes calling
collecting signatures during every class
Apart  from
classroom time,
systems are also vulnerable to proxy
attendance and data manipulation.

student names or
session. consuming

manual attendance

In recent years, biometric technologies
have gained popularity because they
provide higher security and automation.
Among different biometric methods
such as fingerprint scanning and iris
recognition, facial recognition has
become one of the most efficient and
user-friendly techniques. Unlike
fingerprint systems, face recognition
does not require physical contact and
can identify individuals from a distance
using a camera.

The Face Recognition Attendance
System proposed in this research uses
computer vision and machine learning
concepts to automate attendance
management. The system captures live
images through a webcam, detects
human faces, compares them with
stored face data, and marks attendance
automatically. The proposed solution
improves operational efficiency and

minimizes manual work.

Python programming language is used
because of its simplicity,
library support, and strong community
resources. OpenCV and face_recognition
libraries help implement real-time face

extensive

detection and recognition with better
accuracy.

The objective of this research is to design
a reliable and cost-effective attendance
system that can be implemented in
improve

educational institutions to

attendance monitoring and reduce

administrative workload.
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Figure 1: System Architecture

II. CHALLENGES IN TRADITIONAL
ATTENDANCE SYSTEMS

Traditional attendance systems face
multiple challenges in
institutions. One of the major problems
is time consumption because teachers
need to spend several minutes during
every class session recording attendance
manually. This
teaching time and affects classroom
productivity.

educational

reduces effective

Another major issue is proxy attendance,
where students mark attendance for
absent classmates. Manual
cannot completely prevent
activities, leading to inaccurate records.
Paper-based attendance systems also
create difficulties in maintaining and

systems
such

storing large amounts of attendance
data.
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Human errors such as incorrect entries,
duplicate  records, and missing
attendance details further reduce
reliability. In addition, searching old
attendance records manually becomes
difficult for administrators and faculty
members.

The proposed face recognition system
addresses these challenges through
automation, biometric verification, and
digital record management.

[II. TECHNOLOGIES USED
SYSTEM

IN THE

The proposed attendance system uses
modern technologies and software tools
to ensure efficient performance and
accurate face recognition.

A. Python

Python is the primary programming
language used for system development.
It provides simple syntax and extensive
support for artificial intelligence and
image processing libraries.

B. OpenCV

OpenCV is an open-source computer
vision library used for image processing,
face detection, and webcam operations.
It plays an important role in detecting
facial regions from video streams.

C. face_recognition Library

The face_recognition library is used for
generating
matching detected faces with stored

facial encodings and

datasets.
D. NumPy

NumPy supports numerical calculations
and array operations required for image
processing tasks.

E. Pandas

OPEMN

Pandas is used for storing and managing
attendance records in CSV format.

F. SQLite Database

SQLite is used for maintaining student

details and attendance information
securely.
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Figure 2: Overall system Workflow

IV. PROPOSED SYSTEM

The proposed Face Recognition
Attendance System automates
attendance marking through facial

identification. The system works by
capturing student facial images using a
webcam and comparing them with
previously stored face encodings.

Initially, student details and face images
are registered into the system database.
During attendance sessions, the webcam
continuously scans classroom video
frames and detects faces using OpenCV
algorithms. Detected faces are then
compared with stored facial data using
recognition techniques.

If a match is identified successfully,
attendance is automatically recorded
along with the current date and time.
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The system minimizes manual effort and
improves attendance accuracy while
reducing fake attendance entries.

V. MODULE
FUNCTIONALITY

DESIGN AND

The proposed system is divided into

multiple modules to improve
organization, scalability, and
maintainability.

A. Student Registration Module

The student registration module
captures facial images of students
through a webcam and stores facial
encodings in the database. Multiple face
samples are collected to improve
recognition accuracy under different
lighting conditions and face angles.

B. Face Detection Module

The face detection module identifies
human faces from live webcam streams
using OpenCV classifiers. Detected faces
are extracted from image frames for
further processing.

C. Face Recognition Module

The face recognition module compares
live facial encodings with stored
encodings available in the database. If a
successful match is found, the student
identity is verified automatically.

D. Attendance Management Module

The attendance module records
attendance with student name, date, and
time information. Attendance records
are stored digitally for future monitoring
and report generation.

E. Report Generation Module

The system can generate attendance
reports in CSV format, allowing

administrators to monitor attendance
details efficiently.
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VI. FUTURE SCOPE

uture scope of the Face Recognition
Attendance System is very broad
because artificial intelligence
technologies continue to evolve rapidly.

Future improvements may include
cloud-based attendance storage, mobile
application integration, and deep
learning  algorithms  for  higher
recognition accuracy. The system can
also be enhanced with mask detection
features and multi-camera monitoring
support.

Artificial intelligence analytics can help
administrators monitor attendance
patterns and student participation more
effectively. Integration with college ERP
systems may  further  improve

institutional management.

VIII. DATABASE DESIGN AND DATA
MANAGEMENT

Database management is one of the most
important parts of the attendance
system because large amounts of
student and attendance data need to be
stored securely.

The proposed system uses SQLite
database technology to maintain student
information and attendance records. The
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database supports efficient data storage
and fast retrieval operations.

A. Student Table

The student table stores information
including:

e Student ID

¢ Student Name

¢ Department

e Contact Information
« Facial Encoding Data

B. Attendance Table
The attendance table contains:

» Attendance ID

e Student ID

e Date

e Time

¢ Attendance Status

C. Admin Table

The admin table stores administrator
login credentials and system
management details.

The database structure improves data

consistency and helps maintain accurate
attendance records.

DATARASE DESIGN OF ATTENDANCE SYSTEM
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Figuee 2: Databese Design of Amtendance System

IX. SECURITY MECHANISMS

Security plays an important role in

attendance = management  systems

because student information and
attendance records must remain
protected.

A. Authentication System

Administrator authentication prevents
unauthorized access to the attendance
system.

B. Data Encryption

Sensitive information such as login
credentials is protected  using
encryption techniques.

C. Face Verification

The system verifies student identity
through biometric facial features,
reducing fake attendance possibilities.

D. Secure Database Access

Database connections are protected to
prevent unauthorized modifications and
data leakage.
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X. PERFORMANCE ANALYSIS AND USER
EXPERIENCE

Performance optimization is essential
for improving system efficiency and user
experience. The proposed attendance
system was tested under different
classroom conditions.

The system showed efficient
performance under normal lighting

environments and successfully
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recognized faces within a few seconds.
Attendance marking became
significantly faster compared to manual
attendance methods.

The user interface was designed to be
simple and user-friendly so that
administrators could operate the system
without technical difficulties.

Optimized image processing and
efficient database management helped
improve recognition speed and overall
system performance.
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XI. ADVANTAGES OF THE PROPOSED
SYSTEM

The proposed attendance system
provides several benefits for educational
institutions and organizations.

Benefits for Institutions

¢ Automated attendance management
¢ Reduced classroom time consumption
e Accurate attendance monitoring
. Reduced paperwork
¢ Improved record management

Benefits for Students

. Faster attendance process

. Reduced proxy attendance

* Transparent attendance tracking

Technical Advantages

e Contactless biometric authentication
recognition
. Secure digital storage
e Easy report generation

. Real-time face

The proposed system improves
productivity while reducing manual
workload.

XIII. TESTING AND VALIDATION

Testing is important for ensuring system
reliability, functionality, and
performance.

A. Functional Testing

Functional testing verified whether all
modules worked correctly, including
registration, face detection, recognition,
and attendance storage.

B. Performance Testing

Performance testing measured
recognition  speed and  system
responsiveness under multiple
conditions.

C. Security Testing

Security  testing ensured secure
authentication and protected database
operations.

D. User Acceptance Testing

User acceptance testing evaluated
usability and overall user satisfaction.

Testing results confirmed that the
proposed system performs efficiently
and provides accurate attendance
monitoring.

VII. CONCLUSION

The Face Recognition Attendance
System developed wusing Python
provides a modern and efficient solution
for automated attendance management.
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The system combines artificial
intelligence, computer vision, and
database technologies to improve
attendance accuracy and reduce manual
workload.

The proposed solution successfully
minimizes proxy attendance and
improves classroom efficiency through
real-time face recognition techniques.
The use of Python and OpenCV enables
reliable facial detection and recognition
with cost-effective implementation.

Experimental analysis shows that the
system performs efficiently under
standard classroom conditions and
provides secure attendance monitoring.
The research demonstrates how facial
recognition technology can modernize
traditional attendance systems and
support smart educational
environments.

REFERENCES

1. OpenCV  Documentation, “Open
Source Computer Vision Library,”
Available: https://opencv.org/

2. Python Software Foundation,
“Python Documentation,” Available:
https://www.python.org/

3. A Kumar and D. Sharma,
“Automated Attendance System
Using Face Recognition,”
International Journal of Computer
Applications, vol. 180, no. 12, pp. 15-

20,2023.
4. face_recognition Library
Documentation, Available:

https://github.com/ageitgey/face r
ecognition

5. Research articles on biometric
authentication systems and artificial
intelligence technology.

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org 7



https://ijsmt.org/
mailto:editor@ijsmt.org
https://opencv.org/
https://www.python.org/
https://github.com/ageitgey/face_recognition
https://github.com/ageitgey/face_recognition

