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Abstract— In today’s digital world, ensuring secure
and reliable authentication has become essential in
workplaces and educational  institutions.
Traditional attendance methods, such as manual
registers and card-based systems, often prove to be
inefficient, error-prone, and vulnerable to issues
like proxy attendance and data manipulation.
Although biometric techniques like fingerprint and
card-based authentication are widely used, they
still face limitations in terms of scalability, speed,
and user convenience. Facial recognition has
emerged as a contactless and user-friendly
biometric solution that provides a more secure and
efficient approach to identity verification.
Additionally, these systems often lack proper
integration of time-based tracking features. This
work focuses on the design and implementation of
an Al-based facial recognition system for
automated employee attendance and time logging.
The proposed system utilizes advanced machine
learning and computer vision techniques to detect
and recognize faces in real time while accurately
recording entry and exit times. By incorporating
efficient feature extraction and one-shot learning
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methods, the system is capable of delivering
reliable performance even with limited training
data. Overall, this approach minimizes manual
effort, prevents proxy attendance, and enhances
the integrity of attendance records.
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I. INTRODUCTION

In today’s digital landscape, the need for secure and
reliable authentication has become increasingly
important across workplaces, educational institutions,
and other organizational environments. Traditional
attendance systems, such as manual registers and card-
based methods, are still widely used but often suffer
from several drawbacks. These include time
consumption, human errors, proxy attendance, and the
risk of data manipulation, all of which make it difficult
to maintain accuracy and discipline in attendance
management [1], [3]. With the rapid growth of digital
technologies and interconnected systems, there is a
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clear demand for smarter and more efficient
authentication solutions [2], [5].

Biometric technologies have emerged as a promising
alternative, offering improved security and automation
compared to conventional methods [6]. Among these,
facial recognition has gained significant popularity
due to its contactless nature and ease of use. Unlike
fingerprint or iris-based systems, facial recognition
can identify individuals from a distance using
cameras, making it highly suitable for real-time
applications such as attendance monitoring,
surveillance, and access control [9]. Since every
individual has unique facial features, this method
provides a reliable way to verify identity [8].

A typical facial recognition system involves three
main stages: face detection, face training, and face
recognition. Among these, face detection is the most
critical step, as it determines the presence and location
of a face within an image or video frame [4]. One
commonly used technique for this purpose is the Haar
cascade classifier, which enables fast and efficient
detection. This method is trained using two types of
datasets—images containing faces and images without
faces—allowing the system to differentiate between
facial and non-facial patterns [10]. Once a face is
detected, the system proceeds to feature extraction,
where important facial characteristics are converted
into numerical data for further processing and
comparison.

Recent advancements in machine learning and deep
learning have significantly improved the performance
of facial recognition systems. Techniques such as
convolutional neural networks (CNNs) and one-shot
learning allow accurate identification even when only
a limited amount of training data is available [11].
These approaches also enhance the system’s
robustness under varying conditions, including
changes in lighting, facial expressions, and head
positions. By integrating facial recognition with
automated attendance systems, organizations can
reduce manual effort, eliminate proxy attendance, and
maintain precise records of entry and exit times [12].

II. LITERATURE SURVEY

Divyansh Methi (2017) [3] proposed an automated
attendance system based on facial detection and
recognition techniques to improve the efficiency of
traditional attendance methods. Their study highlights
the growing importance of face recognition in image
processing, particularly in areas such as security,
biometric authentication, and human—computer
interaction. The authors pointed out that manual
attendance systems are often unreliable due to errors,
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confusion, and proxy attendance. To overcome these
issues, they designed a system that ensures accurate
and reliable attendance recording with minimal human
involvement. The proposed approach includes four
main steps: creating a facial image database, capturing
group images, performing face detection to isolate
individual faces, and matching the detected faces with
stored data for identification. Their results
demonstrate ~ improved  efficiency, reduced
manipulation, and better overall attendance
management.

Dr. V. Suresh (2019) [5] developed a facial
recognition-based attendance system aimed at
enhancing reliability and reducing the limitations of
traditional methods used in educational institutions.
Their research emphasizes that manual attendance
processes are often prone to errors and lack proper
monitoring. The proposed system uses facial features
as a unique identifier for each individual. Initially, a
database of facial images is created and used to train
the recognition model. During operation, real-time
images are captured and compared with stored data for
accurate identification. Once a match is found,
attendance is recorded automatically and stored in an
organized format, such as spreadsheets, which can be
easily shared with faculty. This approach significantly
reduces manual effort, minimizes errors, and improves
transparency in attendance tracking.

S. Poornima (2017) [9] introduced an automated
attendance system called AUDACE to address the
inefficiencies and manipulation issues found in
manual attendance methods. The study highlights
common problems such as proxy attendance and
absenteeism, which make traditional systems
unreliable. Their system captures real-time facial
images of students and compares them with pre-stored
images to accurately identify individuals. Attendance
is recorded automatically = without manual
intervention. Additionally, the system generates a list
of absent students and announces it through a voice
output feature for verification. It also includes a gender
classification module, enabling categorization of
students. This approach improves accuracy, reduces
manual workload, and enhances the overall efficiency
of attendance systems.

Amulya (2021) [6] presented an automated attendance
system designed to handle large numbers of students
efficiently in educational institutions. The study points
out that traditional methods are time-consuming and
often allow proxy attendance, leading to inaccurate
records. The proposed system uses facial detection and
recognition algorithms to identify students as they
enter the classroom and record attendance in real time.
The database is continuously updated, eliminating the
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need for manual input and reducing workload. To
further enhance security, the system incorporates an
authentication mechanism that allows access only to
authorized users, such as faculty members or
administrators, ensuring data integrity and system
reliability.

Shireesha Chintalapati . (2018) [11] proposed an
automated attendance management system using
facial recognition techniques to simplify attendance
tracking. The system automatically detects and
identifies students as they enter the classroom and
records their attendance without any manual input.
The study provides a detailed explanation of the
system architecture and the algorithms used at each
stage of the recognition process. Various real-time
scenarios were tested to evaluate the performance and
accuracy of different facial recognition techniques.
The authors also addressed security concerns such as
spoofing attacks and suggested methods to mitigate
these risks. Their system reduces time consumption
and provides a more efficient alternative to traditional
attendance methods.

Sakina and Sehrish Larik (2021) [4] proposed an
automated attendance system based on facial
recognition using Histogram of Oriented Gradients
and machine learning techniques. Their work focuses
on improving the accuracy and efficiency of
attendance systems by replacing manual methods with
an intelligent, vision-based approach. The system uses
HOG for feature extraction, which captures important
facial patterns such as edges and gradients, making it
effective for distinguishing between individuals.
These extracted features are then processed using
machine learning algorithms to recognize and verify
identities. The authors highlight that the system
performs well under different lighting conditions and
facial variations, ensuring reliable recognition. By
automating the attendance process, the proposed
method reduces human effort, eliminates proxy
attendance, and improves data accuracy.

III. DATASET DESCRIPTION

The proposed system collects and manages employee
data through a well-structured and user-friendly
interface designed specifically for facial recognition-
based attendance tracking. During the registration
process, employees enter essential details such as their
name, while the system captures their facial images
using a camera. Each individual is assigned a unique
Employee ID, which helps in accurate identification
and proper organization of records. Multiple facial
images are collected for every employee to improve
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the reliability and accuracy of the recognition model
under different conditions. All the collected data,
including personal details and images, is securely
stored, allowing easy wupdates and ensuring
consistency in the database.

Once the data is collected, the system processes and
organizes both image and attendance information
efficiently. The captured facial images undergo
several preprocessing steps such as face detection,
cropping, and normalization to prepare them for
training and recognition. Alongside this, the system
maintains a structured attendance log containing
details like Employee ID, Employee Name, check-in
time, and check-out time. Whenever an employee is
recognized by the system, their attendance is recorded
automatically in real time. The attendance data is
stored in a tabular format, such as CSV files, which
can be easily accessed and reviewed through the
system interface. Overall, the system ensures
organized data handling, accurate attendance tracking,
and scalability for real-time applications.

IV. PROPOSED METHODOLOGY

The implementation of the proposed system begins
with setting up a Django-based server to host the
application, allowing users to access it through a web
browser using a local URL. The system includes a
secure login interface to ensure that only authorized
administrators can manage employee data and system
operations. After logging in, the administrator is
directed to a dashboard that provides options such as
adding employee details, viewing records, and
activating the webcam for attendance marking. The
interface is designed to be simple and user-friendly,
making it accessible even to users with limited
technical knowledge.

The next step involves data collection, where
employee details are entered and stored. The
administrator inputs the employee’s name, after which
the system activates the webcam to capture facial
images. Multiple images are taken for each employee
to improve recognition accuracy under different
conditions. The system ensures proper face detection
before saving the data, avoiding incorrect or
incomplete entries. Each employee is assigned a
unique ID, and all captured images are stored in a
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dataset that serves as the foundation for training the
facial recognition model.

Once the data is collected, the system performs
preprocessing and model training. The captured
images are processed through face detection to isolate
the facial region and remove unnecessary background
details. The images are then resized and normalized to
maintain consistency across the dataset. This
processed data is used to train the recognition model,
enabling it to learn and distinguish unique facial
features. This stage is crucial, as it directly affects the
accuracy and reliability of real-time recognition.

For attendance marking, the system uses a real-time
webcam module to continuously detect and recognize
faces. When an employee appears in front of the
camera, the system compares the detected face with
the stored dataset to identify the individual. Once a
match is confirmed, the system automatically records
the check-in and check-out times. The attendance data
is stored in a structured format, such as an Excel sheet,
and the identified employee’s details are displayed on
the screen, providing immediate feedback and
ensuring transparency.

In addition, the system includes features for data
management and monitoring. Administrators can view
and update employee records through a dedicated
module, ensuring that the database remains accurate
and up to date. Attendance logs can be accessed
through a “View Logging” option, where details such
as employee ID, name, and timestamps are displayed.
Overall, the system reduces manual effort, prevents
proxy attendance, and improves operational
efficiency. By combining real-time facial recognition
with automated data logging, it provides a reliable and
scalable solution for modern attendance management.
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Figure 1: System Architecture for AI-Based Facial
Recognition Attendance and Temporal Logging
System

V. RESULT AND DISCUSSION

The first section of the proposed method commences
by contacting the web application via a browser
utilizing the local host URL. Upon loading, the home
screen appears as depicted in Figure [2], showcasing a
system title and fundamental navigation options such
as “Home” & “Admin Login.” This page serves as the
application's entry point, enabling the administrator to
navigate to the login section and have access
additional system capabilities.

¢ @ wmmmain = 0 0
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Figure 2: Employee Face Capture and
Registration Process
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The next phase of the proposed method is accessing
and administering the gathered employee data via the
web interface. Upon finalizing the registration
procedure, the system presents the employee data page
as illustrated in Figure [3]. This screen displays a
structured table with details including Employee ID,
Employee Name, as well as facial photos. It enables
the administrator to validate the saved data and
confirms that each employee was successfully and
accurately registered. The interface also offers a
feature to update personnel information as needed.
This process facilitates the preservation of precise
records and guarantees the dataset's consistency for
subsequent facial recognition and attendance
monitoring.

Figure 3: View and Update Employee Details
Interface

Upon choosing the webcam mode, the system engages
the camera and presents the live video stream as
illustrated in Figure [4]. At this stage, the method
identifies the face and delineates a bounding box
surrounding it while concurrently recognizing the
employee by comparing it with the existing
information. The displayed employee ID, along by a
corresponding score, signifies successful
identification. Upon facial recognition, the system
autonomously logs attendance information, including
check-in and check-out times.

=

Figure 4: Real-Time Face Recognition and
Attendance Logging

Vol. 22, No. 2(1), 2026

The next step of the proposed system is examining the
recorded attendance information via the logging
interface. Upon successful facial recognition, the
system records the attendance information and
presents it as illustrated in Figure [5]. This screen
displays a structured table featuring details including
Employee ID, Employee Name, taken image, and
associated check-in as well as check-out. It enables the
administrator to efficiently oversee and authenticate
attendance records. This phase guarantees the
appropriate storage of attendance data, allowing for
access as needed and presenting a clear, ordered
overview of employee activity.
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Figure 5: Attendance Logging and Record View

DISCUSSION

In recent years, facial recognition technology has
emerged as a reliable solution for improving
attendance systems in both educational institutions
and workplaces. Traditional methods of recording
attendance are often time-consuming, inefficient, and
prone to issues such as proxy attendance and data
manipulation, which reduce their reliability in real-
world applications. The main objective of this project
is to develop an automated attendance system using
Al-based facial recognition to ensure accurate and
real-time tracking of employee attendance. The system
is built using a customized dataset of employee facial
images, processed through computer vision techniques
for precise identification. It integrates key components
such as face detection, feature extraction, and
recognition to fully automate the attendance process.
By combining real-time camera input with a trained
recognition model, the system minimizes human
intervention while maintaining high accuracy.
Additionally, the system records structured logs of
check-in and check-out times, improving transparency
and simplifying record management. This approach
not only reduces manual effort but also enhances
overall efficiency and scalability. The proposed
solution demonstrates how Al-driven technologies can
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