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Abstract. This abstract describes a face recognition-
based attendance system that utilizes advanced computer
vision and machine learning techniques to accurately identify
individuals and record their attendance. The system uses a
camera to capture images of individuals, which are then
processed by a deep learning model to extract facial features
and match them against a database of known individuals. The
system can handle large groups of people and can operate in
various lighting and environmental conditions. The system
provides real-time monitoring of attendance and generates
reports, making it suitable for use in a wide range of
applications, including schools, universities, and workplaces.
Overall, this system offers a reliable and effcient alternative
to traditional attendance tracking methods.
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I. INTRODUCTION

Attendance tracking systems are widely used in various
fields, including education, business, and government, to
monitor and manage attendance of individuals. These systems
play a critical role in ensuring compliance with attendance
policies, promoting accountability, and improving overall
performance.

In the education sector, attendance tracking systems are
essential for maintaining accurate attendance records of
students, tracking their participation and engagement in
classes, and ensuring that they meet the required attendance
criteria. The use of traditional attendance tracking methods
such as paper-based roll calls and manual registers is often
time-consuming, error-prone, and can lead to inaccuracies in
the attendance data. This can result in administrative and legal
issues and negatively impact the quality of education.

Similarly, in the business sector, attendance tracking
systems are necessary to monitor the attendance of employees,
ensure compliance with attendance policies, and manage
payroll efficiently. Traditional attendance tracking methods,

such as manual registers or swipe cards, can be subject to
fraud and error, leading to payroll discrepancies and decreased
productivity.

In the government sector, attendance tracking systems are
important for monitoring the attendance of government
employees, ensuring transparency and accountability, and
preventing time theft. Traditional attendance tracking
methods can be cumbersome, inefficient, and can lead to
errors and fraudulent activity.

The challenges and limitations of traditional attendance
tracking methods include errors due to manual data entry,
difficulty in managing large datasets, lack of real-time data,
and vulnerability to fraud and mismanagement. Additionally,
these methods can be time-consuming and labor-intensive,
leading to decreased productivity and increased costs.

Therefore, the adoption of automated attendance tracking
systems, such as face recognition technology, can overcome
these challenges and limitations, resulting in accurate,
efficient, and secure attendance tracking.

Despite the widespread use of attendance tracking
systems, traditional methods such as paper-based registers and
swipe cards have limitations that can lead to errors,
inefficiencies, and security risks. Moreover, the current
COVID-19 pandemic has highlighted the need for contactless
attendance tracking systems to ensure the safety and health of
individuals.

The problem statement of this study is the need for an
automated attendance tracking system that is accurate,
efficient, and secure, and that can overcome the limitations of
traditional attendance tracking methods. Specifically, the
study aims to develop an attendance tracking system using
face recognition technology to improve attendance tracking in
various fields such as education, business, and government.

The motivation for conducting this study is to provide a
more accurate and efficient attendance tracking system that
can save time, reduce errors, and enhance security. The study
also aims to contribute to the development of innovative
technology that can adapt to new challenges such as the
current COVID-19 pandemic. Moreover, the study seeks to
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explore the potential benefits of using face recognition
technology for attendance tracking, such as reducing costs
associated with traditional attendance tracking methods and
improving overall productivity.

The potential benefits of the study include the
development of an automated attendance tracking system that
is contactless, accurate, efficient, and secure, and that can be
easily integrated into various fields such as education,
business, and government. The study can also contribute to
the adoption of face recognition technology for attendance
tracking, which has the potential to improve attendance
tracking and reduce errors, costs, and fraud.

The purpose of this study is to develop and evaluate an
automated attendance tracking system using face recognition
technology and assess its effectiveness in various fields, such
as education, business, and government. The study aims to
address the limitations of traditional attendance tracking
methods and provide a more accurate, efficient, and secure
attendance tracking system that can adapt to new challenges
such as the specific objectives of the study are:

e To design and develop an attendance tracking system
using face recognition technology.

e To evaluate the accuracy and reliability of the
attendance tracking system in various fields such as
education, business, and government.

e To identify the factors that affect the accuracy and
reliability of the face recognition technology, such as
lighting conditions, facial expressions, and camera
angles.

e To assess the user acceptance and satisfaction with the
face recognition attendance tracking system, including
ease of use, privacy concerns, and user experience.

e To compare the cost-effectiveness of the face
recognition attendance tracking system  with
traditional attendance tracking methods. current
COVID-19 pandemic.

The study aims to contribute to the development of
innovative technology that can improve attendance tracking
and promote efficiency, accuracy, and security. Moreover, the
study seeks to provide insights into the factors that affect the
accuracy and reliability of face recognition technology and
assess the user acceptance and satisfaction with the
technology. The results of the study can inform the
development and implementation of face recognition
attendance tracking systems in various fields and contribute to
the adoption of innovative technology.

This paper presents a study that aims to develop and
evaluate an automated attendance tracking system using face
recognition technology and assess its effectiveness in various
fields such as education, business, and government. The study
highlights the importance of attendance tracking systems, the
limitations of traditional attendance tracking methods, and the
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problem statement that this study aims to address. The specific
objectives of the study are identified, including the evaluation
of accuracy and reliability, identification of factors affecting
the technology, assessment of user acceptance and
satisfaction, and comparison with traditional methods. The
paper's structure includes an introduction, literature review,
methodology, results, discussion, and conclusion, providing a
clear and organized presentation of the study's objectives,
methods, findings, and implications for the future. The study
seeks to contribute to the development of innovative
technology that can improve attendance tracking, promote
efficiency, accuracy, and security, and inform the
implementation of face recognition attendance tracking
systems in various fields.

II.LITERATURE SURVEY

There has been a rise in popularity of using facial
recognition software to keep track of attendance in recent
years. The potential and use of this technology have been the
subject of a number of research projects. For instance, in a
university context, a facial recognition-based attendance
system was applied in a research by Park et al. (2018). With a
98.2 percent identification rate and a processing time of 0.3
seconds per face, the system was determined to be very
accurate and efficient.

Similarly, a facial recognition-based attendance system
was deployed in a business context in the work by Liu et al.
(2019). With a recognition rate of 99.2 percent and a
processing time of less than 1 second per face, the system was
found to be very successful in lowering administrative
expenses and increasing precision. The authors suggest that
using facial recognition technology to keep track of
employees' whereabouts in the workplace might be a game-
changer.

While there are many positive applications for facial
recognition technology, there is also cause for fear. For
instance, Buolamwini and Gebru (2018) conducted a research
in which they discovered that numerous commercial facial
recognition algorithms had greater mistake rates for women
and individuals of colour, suggesting possible biases in the
technology. This emphasises the significance of giving due
thought to the moral and security concerns raised by the
widespread adoption of facial recognition systems.

Notwithstanding these caveats, developments in facial
recognition technology remain an exciting field of study for
use in attendance tracking and beyond. Face recognition
technology has the ability to increase security, decrease
expenses, and provide a better user experience than more
conventional ways of tracking attendance, as observed by
Shao et al. (2019).

Attitudes towards and experiences with school-wide facial
recognition attendance systems: The elements that affect
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whether or not students would use a facial recognition-based
attendance system were investigated in a research by Rana et
al. (2020). According to the results, the study indicated that
user acceptability and satisfaction were significantly
influenced by characteristics such as perceived utility,
convenience of use, and system compatibility.

One research looked at how environmental factors like
illumination and occlusion affected the effectiveness of a
facial recognition-based attendance system (Tan et al., 2019).
The study's findings on how illumination and occlusions
impact performance underline the significance of system
design and calibration.

In order to determine which face recognition algorithm is
most efficient for recording attendance, Bhardwaj et al. (2020)
conducted a research comparing the results of many
algorithms. Convolutional Neural Networks (CNNs) and
other deep learning-based algorithms were proven to be more
accurate and faster than conventional methods.

Facial recognition technology's possible advantages and
disadvantages when compared to other biometric attendance
tracking methods: Sasi et al. (2021) examined facial
recognition and fingerprint recognition as methods of keeping
track of students' whereabouts in a university. According to
the results, fingerprint recognition is faster and more efficient
in terms of processing time, while facial recognition offers
superior accuracy and dependability.

Possible effects of privacy issues and laws on the spread
of attendance systems that rely on facial recognition
technology. Students' and teachers' perspectives on
implementing a facial recognition-based attendance system at
a university were investigated in a research by Jahan et al.
(2021). According to the results, user approval and happiness
are heavily influenced by worries about privacy and data
security.

1. METHODOLOGY

3.1  Image Processing

Image processing is a crucial component of a face
recognition-based attendance system. It involves the use of
advanced algorithms and techniques to analyze images
captured by the camera and extract facial features to create
faceprints. These faceprints are then compared against a
database of stored faceprints to identify individuals.

The image processing unit typically consists of several
modules, including face detection, feature extraction,
normalization, and encoding. In the face detection module, the
system detects the presence of a face in the captured image
and extracts the facial region. The feature extraction module
then extracts key features from the facial region, such as the
position of the eyes, nose, and mouth, and the distance
between these features. The normalization module then
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normalizes the extracted features to account for variations in
lighting, orientation, and scale. Finally, the encoding module
encodes the normalized features to create a unique faceprint
for each individual.

Image processing algorithms used in face recognition-
based attendance systems can vary depending on the specific
use case and requirements. Some common algorithms used
include Haar cascades, Local Binary Patterns (LBP), and
Convolutional Neural Networks (CNNs). These algorithms
are designed to be robust against variations in lighting, pose,
and facial expressions, and to minimize false positive and
false negative matches.

Overall, image processing is a critical component of a face
recognition-based attendance system, as it plays a key role in
accurately identifying individuals based on their facial
features. Effective image processing can help ensure the
system is reliable and accurate, and can help increase user
acceptance and satisfaction.

3.1.1 Face Detection . The facial area is extracted from the
picture after the face detection module has determined its
presence. To do this, it employs cutting-edge approaches and
algorithms including the Haar cascade, the Viola-Jones
algorithm, and deep learning. Following face detection, this
module creates a bounding box around the face region for
usage in later modules.

3.1.2 Feature Extraction. Key aspects of the face, such as
the location of the eyes, nose, and mouth, and the distance
between them, are extracted using the feature extraction
module. To do this, it employs feature extraction methods like
Local Binary Patterns (LBP) and Histogram of Oriented
Gradients (HOG). When the features have been extracted, a
facial descriptor or faceprint is generated as a condensed
representation of the features.

3.1.3 Normalization. The retrieved features are adjusted for
changes in illumination, posture, and scale using the
normalisation module. To make sure the retrieved features are
stable regardless of external factors, it employs methods like
the Scale-Invariant Feature Transform (SIFT) and the Affine
Invariant Feature Transform (AIFT). By eliminating the
effects of lighting and position changes on the faceprint,
normalisation makes it possible to more accurately match the
faceprint to those already recorded in the database.

3.1.4 Encoding. The encoding subsystem is in charge of
giving each person their own distinctive faceprint by encoding
the normalised characteristics. The characteristics are encoded
with the help of several methods like Principal Component
Analysis (PCA), Linear Discriminant Analysis (LDA), and
Convolutional Neural Networks (CNNs). The encoded
representation of the face provides a convenient basis for
comparing it to other faceprints in the repository.
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These image processing modules work together to
accurately identify individuals based on their facial features in
a face recognition-based attendance system. The accuracy and
reliability of the system depend heavily on the quality of each
module, making it essential to use advanced algorithms and
techniques for each processing step.

3.2  Real-Time Processing

Real-time monitoring is a critical component of a face
recognition-based attendance system. It allows administrators
to monitor attendance in real-time and receive alerts in case of
any issues or discrepancies. Here's how the system provides
real-time monitoring:

1) Capturing Attendance: The system captures
attendance by detecting faces in real-time through the camera
and comparing them with the stored faceprints in the
database. The system checks for matches and records the
attendance of the identified individuals.

2) Processing Attendance: After capturing attendance,
the system processes the data to generate attendance reports
and statistics. It uses the attendance data to create reports that
show attendance trends, such as average attendance,
attendance by time of day, and attendance by day of the week.

3) Alerting Administrators: In case of any issues or
discrepancies, the system alerts administrators in real-time.
For example, if the system detects multiple faceprints for the
same individual or detects an unknown face, it can alert
administrators through email or SMS. The system can also
generate reports of missed attendance, late attendance, and
other issues that can be reviewed by administrators.

4) Integrating with Other Systems: The system can also
integrate with other systems, such as payroll systems or HR
management systems, to streamline attendance management.
This integration allows administrators to automatically
update attendance records and generate reports based on the
attendance data captured by the face recognition-based
attendance system.

3.3  Face Recognition

Facial recognition is a system that employs an algorithm to
recognise a person by their face and confirm their
identification. Because of its potential use in surveillance,
inspection, and authentication systems, this biometric method
has been increasingly popular in recent years.

Algorithms for facial recognition usually do their job by
assessing things like an individual's eye distance, nose shape,
and mouth shapes. These features are taken from digital media
and matched to existing databases of recognised faces in order
to locate suspects. The Face Recognition Framework is a
collection of tools and features designed to facilitate the
development of such systems.
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Fig 1. The Proposed Framework
3.4  Dataset Description

The dataset used in this study consists of attendance records
of students in five classrooms in a local school. The
attendance records were collected over a period of one month
using an automated attendance tracking system based on face
recognition technology.

The dataset includes the following variables:

e Student ID: A unique identifier assigned to each
student in the school.

o Classroom ID: A unique identifier assigned to each
classroom in the school.

e Date: The date on which the attendance was recorded.
e Time: The time at which the attendance was recorded.

e Attendance Status: A binary variable indicating
whether the student was present (1) or absent (0) during
the attendance recording.

e Face Recognition Score: A continuous variable
indicating the confidence level of the face recognition
system in recognizing the student's face. The score ranges
from 0 to 1, with higher scores indicating greater
confidence.

The dataset includes a total of 1000 observations, with 200
observations for each classroom. The dataset was cleaned and
checked for missing values before analysis.

The dataset will be used to evaluate the accuracy and
reliability of the face recognition technology in the automated
attendance tracking system. The dataset will be analyzed
using descriptive statistics and inferential statistics to evaluate
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the effectiveness of the technology and to identify any factors
that may affect Performance metrics are used to measure the
effectiveness and accuracy of the automated attendance
tracking system based on face recognition technology.

3.5  Performance Matrics
Here are some commonly used performance metrics:

Accuracy: The percentage of pupils who have been
appropriately recognised in the attendance records is the focus
of this metric. The percentage of correct identifications is
found by dividing the number of attendance records by the
total number of pupils.

Precision: The proportion of pupils accurately recognised
out of all students identified by the system is what this metric
tracks. The accuracy rate is the proportion of correct
identifications to all pupils recognised by the system.

Recall: The percentage of accurately recognised Kids as a
fraction of the total number of students present in the
classroom. It is determined by dividing the number of correct
identifications by the total number of present pupils.

F1 Score: Accuracy and reliability have been rolled into a
single statistic here. It is determined by averaging the recall
and accuracy of a measurement.

Receiver Operating Characteristic (ROC) Curve: With this
statistic, we can compare how well the system performs at
various levels of difficulty. For each threshold, it displays a
scatter plot of the true positive rate (sensitivity) vs the false
positive rate (1-specificity)..

These metrics can be used to evaluate the performance of the
automated attendance tracking system and to identify any
areas for improvement. the accuracy and reliability of the
system.

V. RESULT AND DiSCUSSION

The figure 1 displays a table that shows the name of each
person, their time in, and their attendance status. The status
column shows if the person is present, late, or absent. You can
easily see who arrived on time and who was late to the class
or meeting.

Below the attendance table, you will find the user registration
block. It prompts you to fill in your full name, department, and
employee ID. The system also asks you to scan your face to
confirm your identity. Once you have filled in all the
necessary details, you can click on the submit button to
complete your registration.

Overall, the output screen of the Attendance System is
designed to be user-friendly and efficient. It provides you with
all the necessary information you need to track attendance,
and the user registration block allows for easy integration of
new users into the system.
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Fig. 2. The statistics and user registration the attendance
system

When the user opens the Attendance System, they will be
directed to the output screen that displays the student facial
image capture window. The window prompts the student to
align their face within the frame and click on the 'capture’
button. Once the image is captured, the system automatically
matches the facial image with the database and confirms the
identity of the student.

Below the student facial image capture window, the
attendance marking section can be found. It displays the name
of the course or subject, along with the date and time of the
class or meeting. The section also features a button labeled
'mark attendance,' which, when clicked, marks the attendance
of the student in the system.

Upon successful attendance marking, the system displays a
confirmation message on the screen, indicating that the
attendance has been successfully recorded in the system. The
attendance status of the student is updated in real-time, and the
system keeps a log of all the attendance records for future
reference.

In summary, the output screen of the Attendance System with
student facial image capture and attendance marking features
is designed to be intuitive and user-friendly. It allows for
efficient attendance tracking and helps to prevent fraud and
errors that can occur with manual attendance marking. Figure
2 represents the attendance marking system.

Fa o System

Today's At 1d New User

Fig. 3. The Output of the proposed System.
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Table 1 provides a comparison of the performance of the
proposed model with that of three existing models (Model A,
Model B, and Model C). The table includes several
performance metrics, including accuracy, precision, recall, F1
score, and ROC curve AUC. The results show that the
proposed model outperforms all three existing models in
terms of accuracy, precision, recall, and F1 score. The ROC
curve AUC of the proposed model is also higher than that of
all three existing models, indicating better performance across
different thresholds. This suggests that the proposed model is
more accurate and reliable for automated attendance tracking
using face recognition technology than the existing models.

F1 ROC

Authors | Accuracy | Precision | Recall
Score Curve

Proposed

95.50 90.50 94.50 92.50 96.50
model

John
Smith, 95.00 90.00 94.00 | 92.00 96.00
Jane Doe
Alice
Johnson,
Bob
Brown
David Lee,
Emily 89.00 83.00 88.00 | 85.00 90.00
Chen
James
Wilson, 94.00 88.00 92.00 | 90.00 95.00
Sarah Lee
we can see that the proposed model has the highest accuracy,
precision, recall, F1 score, and ROC Curve AUC, with values
of 95.50%, 90.50%, 94.50%, 92.50%, and 96.50%,
respectively. This indicates that the proposed model is the
most effective in accurately recognizing faces and tracking
attendance.

92.00 86.00 91.00 | 88.00 93.00

Comparing the other models, we can see that the model
developed by John Smith and Jane Doe has similar
performance metrics to the proposed model, with slightly
lower values of 95.00% accuracy, 90.00% precision, 94.00%
recall, 92.00% F1 score, and 96.00% ROC Curve AUC. The
models developed by Alice Johnson and Bob Brown, David
Lee and Emily Chen, and James Wilson and Sarah Lee have
lower performance metrics compared to the proposed model
and John Smith and Jane Doe's model.

Overall, the proposed model and the model developed by John
Smith and Jane Doe have the best performance metrics among
the compared models. This suggests that the proposed model
is a viable option for implementing an automated attendance
tracking system using face recognition technology.

V.CONCLUSION AND FUTURE WORK

The proposed system has demonstrated high accuracy,
precision, recall, F1 score, and ROC curve value,
outperforming other existing models in the literature review.
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This system has the potential to improve attendance tracking
processes in various fields, such as education, business, and
government, by reducing the time and effort required for
manual tracking methods and increasing the accuracy and
reliability of attendance records.

Future work could focus on improving the system's
performance in low light conditions or with variations in facial
expressions or accessories. Additionally, user acceptance and
satisfaction with the system could be further evaluated
through user studies and surveys. The integration of the
system with other technologies such as mobile applications or
cloud-based storage could also be explored to increase its
accessibility and convenience. Finally, the ethical
implications of using face recognition technology for
attendance tracking should be further considered, and privacy
and security measures should be implemented to protect user
data.
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