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ABSTRACT

The Attendance Capture System Using Face
Recognition is a smart, automated approach
to managing attendance, tailored for
educational institutions and organizational
environments. Traditional methods of
attendance, such as roll calls, sign-in sheets,
or swipe cards, often prove to be time-
consuming, prone to human error, or easily
manipulated. Recognizing these limitations,
this project introduces a more efficient and
secure alternative by employing face
recognition technology to identify and verify
individuals in real time. At the heart of the
system lies a face recognition module that
leverages computer vision and machine
learning to detect and match faces against a
pre-registered dataset. This not only
automates the attendance-taking process but
also enhances accuracy and security by
ensuring that only recognized individuals are
marked present. By removing the need for
physical interaction, it also contributes to a
more hygienic and seamless experience—
particularly useful in the context of large
classrooms or office spaces where handling
ID cards or passing around attendance sheets
can be inefficient. To make the system
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accessible and easy to operate, a clean and
intuitive graphical user interface (GUI)was
developed using Py Simple GUI. This
interface acts as the control panel for all core
functions of the application. Through the
GUI, users can perform a range of actions,
such as marking attendance, viewing
existing logs, and training the system with
new facial images. Each feature is designed
with usability in mind, ensuring that even
users with limited technical knowledge can
interact with the system comfortably.
Beyond simply recording who is present, the
system incorporates dynamic features that
enrichits functionality. After a face is
successfully recognized and attendance is
marked, the user is guided through a series
of prompts. These include entering details
like the duration of a lecture or work
session, confirming clock-in and clock-out
times, and receiving personalized messages
to indicate successful logging. These
additions play a crucial role in improving
time management, enabling organization
stotrack not just presence but also
participation and punctuality.

LINTRODUCTION


http://www.ijbar.org/

e

[

www.ijbar.org
ISSN 2249-3352 (P) 2278-0505 (E)

Cosmos Impact Factor-5.86

Manual attendance methods, such as roll
calls or register entries, are often time-
consuming and prone to inaccuracies or
manipulation. Even traditional biometric
systems like fingerprint scanners, while an
improvement, require physical contact and
may face hygiene concerns or operational
inefficiencies large institutions. To
address these challenges, Face Recognition-
Based Attendance Systems (FRAS) have
gained popularity due to their ability to
automate and secure the attendance process
in a contactless, efficient manner.

in

FRAS operates by capturing facial images of
individuals, detecting and analyzing facial
features using machine learning
computer vision techniques, and comparing
them with stored data to determine identity.
This facilitates automatic  attendance
marking with minimal human supervision.

and

Central to the functioning of such a system
are processes like image acquisition, face
detection, feature extraction, and
recognition—each relying on specialized
algorithms and tools.

Commonly used tools include OpenCV for
image processing, LBPH and Haar Cascades
for detection and recognition, and Dlib for
face alignment. These technologies allow
the system to operate with high accuracy
even in varied lighting or angles. Integration
with back-end systems, typically using
databases like MySQL, allows for reliable
and scalable attendance tracking.

However, the deployment of FRAS is not
without complications. Privacy concerns
arise due to the collection and storage of
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biometric data. Also, performance can vary
depending on environmental factors, user
diversity, and algorithmic bias. Ensuring
fairness and transparency, along with strict
adherence to data protection laws, is crucial
to the responsible deployment of such
systems.

This paper provides a thorough examination
of FRAS, from its technological foundation
to practical deployment. It includes a survey
of recent literature, analysis of existing
systems, and a proposed configuration

aimed at overcoming current limitations.

ILLITERATURE SURVEY

The development of FRAS has evolved
significantly over the past decade, with
growing interest in combining biometric
systems with Al-powered automation.
Initially, facial recognition systems used
basic  classifiers and  feature-based
algorithms  that worked well under
controlled conditions but lacked robustness

in real-world environments.

In one influential study, Jin Wei Yap and
Mohammed Saeed Jawad implemented a
real-time attendance system using Python
and OpenCV. Their design relied on LBPH
for facial recognition and Haar Cascade
classifiers for face detection, resulting in a
cost-effective and reliable system for
educational use.

Ashwin Rao’s AttenFace approach took a
different route by analyzing periodic
classroom snapshots to identify students
rather than relying on live video streams.
This method optimized system performance
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and storage needs while integrating with
academic software like Moodle to automate
attendance records.

Facebook Research's DeepFace technology
represented a leap forward by introducing
deep neural networks trained on millions of
facial images. This architecture achieved
near-human validating deep
learning as a powerful approach in facial
verification systems.

accuracy,

Despite these advancements, various studies
point to significant ethical and technical
challenges. For instance, research has shown
that most facial recognition algorithms
perform inconsistently across demographic
groups, resulting in bias that can lead to
This  disparity
fairness and

misidentification. raises

questions about trust in

biometric-based systems.

There are also legal and ethical implications
surrounding the wuse of facial data.
Regulatory actions, such as the UK’s ICO
banning Serco Leisure from using facial
recognition for employee monitoring,
underscore the importance of privacy and
consent in biometric applications. Concerns
over surveillance and data misuse are also
driving efforts to introduce stricter
regulations and ethical frameworks.

These studies collectively highlight both the
progress made in FRAS technologies and
the urgent need to address their limitations.
By learning from existing research and
applications, developers can build systems
that are more accurate, equitable, and secure.

Page | 1483

Index in Cosmos

MAY 2025, Volume 15, ISSUE 2

UGC Approved Journal

III. EXISTING
CONFIGURATION

Current FRAS implementations generally
follow a structured pipeline consisting of
hardware and software components working
together to detect and identify faces in real-
time.

The process begins with image acquisition,
where high-resolution cameras are installed
in classrooms, offices, or entry points to
capture images or video feeds of individuals.
Next, face detection is carried out using
pre-trained classifiers like Haar Cascades or
algorithms such as Histogram of Oriented
Gradients (HOG). These methods locate the
position of faces within each frame.

Once detected, the feature extraction phase
transforms the face into a mathematical
representation using techniques like LBPH,
which analyzes pixel intensities, or deep
learning models that extract high-level
features using convolutional neural networks
(CNNE).

In the face recognition step, these features
are compared with a stored database of pre-
enrolled facial data. The system then
determines whether the individual is known
and, if so, proceeds to record attendance by
logging the time and date into a centralized
database such as MySQL or SQLite.

These systems typically utilize Python due
to its wide range of libraries and ease of use.
OpenCV is used for image handling, Dlib
for facial landmark detection, and GUI
frameworks like Tkinter or web-based
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dashboards
hardware

for user interaction. On the
side, systems often
Raspberry Pi or standard desktop PCs
connected to IP cameras.

include

Such configurations are already being used
in schools, colleges, and workplaces,
offering improved efficiency
transparency in attendance management.
However, many systems face limitations like
poor performance under low light, difficulty
recognizing masked or partially visible
faces, and network dependence for cloud-

and

based operations.

Efforts to improve these limitations include
using infrared cameras, enhancing datasets
for diverse demographics, and developing

hybrid models that combine multiple
biometric identifiers.
IV. METHODOLOGY

The methodology behind FRAS can be
divided into distinct phases, each aimed at
ensuring accurate recognition and seamless
integration with attendance systems.

The first step is data collection, where a
dataset of facial images is gathered from
individuals. These images are taken from
multiple angles and under different lighting
conditions  to recognition
robustness. Each image is labeled and stored
in the system’s training dataset.

improve

Next is image preprocessing, involving
operations such as grayscale
conversion, normalization, and histogram
equalization. These steps help standardize

resizing,
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the input data and improve recognition
accuracy.

Face detection follows, using methods like
or deep learning-based
detectors. The goal here is to locate the face
region within the frame accurately, even in
crowded or noisy backgrounds.

Haar Cascades

Once the face is detected, feature
extraction is performed using algorithms
like LBPH or CNNs. LBPH analyzes local
texture features by encoding pixel intensities
into histograms, while CNNs extract
hierarchical representations based on edge

patterns, shapes, and textures.

During the training phase, the extracted
features are used to build a model. For
an LBPH model store
histograms of each face, while a CNN might
use embeddings to compare distances
between faces in feature space.

example, will

For recognition, real-time images are
captured, processed, and compared against
stored models. If the match score exceeds a
set threshold, the identity is confirmed.

Finally, attendance marking occurs by
logging the recognition event, timestamp,
and identity into a database. Additional
features like duplicate entry detection,
absence alerts, or reporting tools can be
integrated for better utility.

Security measures like encrypted databases,
anonymized data storage, and permission-
based access controls are applied to ensure
compliance with privacy standards and
protect biometric information.
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V.PROPOSED CONFIGURATION

The proposed configuration of the Face
Recognition-Based Attendance System aims
to enhance accuracy, improve real-time
processing, address  existing  system
limitations, and ensure compliance with data
privacy standards. This design emphasizes
modularity, scalability, and robustness in
varied operational environments, including
educational institutions, corporate settings,
and public facilities.

The hardware setup begins with strategically
placed high-definition cameras capable of
capturing wide-angle views in both daylight
and artificial lighting conditions. Infrared or
night vision-enabled cameras
proposed to handle low-light environments
and nighttime operation. These cameras are
integrated with embedded systems like
NVIDIA Jetson Nano or Raspberry Pi 4,
which offer sufficient processing power
while maintaining cost-effectiveness.

are also

In the software architecture, the system
incorporates advanced face detection and
recognition algorithms. For face detection, a
deep learning-based Multi-task Cascaded
Convolutional Neural Network (MTCNN) is
used for its ability to detect faces with high
precision under various poses and
occlusions. For face recognition, a deep
convolutional neural network model, such as
FaceNet or VGGFace2, is employed. These
models generate face embeddings that are
highly discriminative and can be efficiently
compared using cosine
Euclidean distance.

similarity  or
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The
preprocessed and stored securely using
hashed embeddings encrypted
database. Each user’s identity is linked to a
unique identifier rather than storing raw
images, minimizing data sensitivity and
improving  compliance  with  privacy
regulations such as GDPR or India’s
Personal Data Protection Bill. Face images

face data of all enrolled users is

In  an

captured during attendance events
processed in-memory and are not stored
permanently to avoid unnecessary data

retention.

arc

The system's architecture follows a client-
server model. Camera nodes at different
entry points capture and process images
locally to detect and recognize faces. Once
recognition is confirmed, data is sent via
secure APIs to a centralized server which
maintains attendance logs. This ensures
reduced network load and quick response
times. The server hosts a relational database
(MySQL or PostgreSQL) and an admin
dashboard developed using web
technologies such as Django or Flask.

User access is role-based. Administrators
have privileges to add new users, generate
reports, and modify schedules, while
students or employees
personal attendance status. The dashboard
includes attendance analytics such as daily

can view their

summaries, defaulters list, and monthly
trends, all visualized using tools like Chart.js
or Matplotlib.

Additional features include mask detection,
which wuses trained classifiers to ensure
health compliance in pandemic scenarios.
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Liveness detection is implemented to
prevent spoofing using photos or videos.
This involves eye-blink detection and head-
movement tracking to verify the real

presence of individuals.

Alerts and error notifications are configured
to inform administrators of system failures,
duplicate entries, or unrecognized faces. The
system also includes offline capabilities
where attendance is locally stored and
synced once internet is
restored.

connectivity

Overall, the proposed configuration focuses
on real-time
friendliness,

accuracy, security,
and  adaptability
institutions of various sizes and technical

user-
across

capacities.
VI. RESULT ANALYSIS

The effectiveness of the proposed Face
Recognition-Based Attendance System was
evaluated through a series of tests in
controlled semi-controlled
environments. Key performance indicators
included recognition accuracy, processing
time, false acceptance rate (FAR), and false
rejection rate (FRR).

and

Initial training and testing were performed
on a dataset comprising 10,000 images of
100 individuals with varying facial
expressions, lighting conditions, and angles.
Using FaceNet for recognition and MTCNN
for detection, the system achieved an
average accuracy of 97.5% under normal
lighting and 94.2% in dim light. The

liveness detection module successfully
rejected spoofing attempts using static
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images and pre-recorded videos, with an
effectiveness rate of 92%.

The
performance, processing each recognition
attempt in under 1.3 seconds on average.
Edge computing devices like Jetson Nano
showed optimal performance with GPU
acceleration, making them suitable for
deployment in areas without strong internet

system  demonstrated  real-time

connectivity.

False acceptance and false rejection rates
remained  within  acceptable industry
standards, with FAR at 1.2% and FRR at
2.3%. These rates improved slightly with
multiple image captures and enhanced

preprocessing.

Feedback from test users highlighted the
system’s user-friendliness and reliability.
Administrators appreciated the detailed
analytics and reporting dashboard, while
users found the contactless process
convenient and hygienic.

Compared to conventional biometric or
manual systems, the proposed system
significantly reduced errors and minimized
the possibility of proxy attendance. It also
reduced the total time required for
attendance marking by over 80%, especially
in large groups.
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FACE RECOGMIZED 100%

FACIAL
RECOGNITION

CONCLUSION

The Face Recognition-Based Attendance
System represents a significant advancement
in automating attendance management
through contactless biometric verification.
By integrating deep learning techniques,
edge processing, and secure database
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practices, the system offers improved
accuracy, faster processing, and enhanced
privacy compliance.

Through rigorous testing and real-world
simulation, the proposed configuration has
proven to be reliable, scalable, and user-
friendly. Despite challenges such as lighting
variations and potential spoofing attempts,
the integration of robust detection models
and liveness verification ensures a secure
and effective solution.

This research provides a comprehensive
understanding of current technologies and
sets the  groundwork  for  future
enhancements, such as incorporating multi-
modal biometrics or Al-driven behavioral
analytics.  Continued innovation and
adherence to ethical standards will be
essential in shaping the responsible use of
facial recognition technologies in education
and beyond.
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