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Abstract:

In educational and corporate environments, accurate and efficient attendance tracking is crucial yet
often handled through manual processes, leading to time consumption, errors, and inaccuracies. To
address these issues, we have implemented an automated Face Recognition Attendance System
utilizing the Local Binary Patterns Histogram (LBPH) algorithm. This system enhances the accuracy
and efficiency of attendance recording by automating the process and eliminating the need for manual
intervention.

Our system captures facial images using a camera, processes them through the LBPH algorithm for
recognition, and cross-references the results with a pre-trained model. The training process involves
compiling a comprehensive dataset of facial images stored in a CSV file, ensuring robust and reliable
recognition performance. Once a face is recognized, the system records the attendance by logging the
date and time in an Excel sheet, thereby creating a digital attendance record that is easily accessible
and manageable.

The implementation of this Face Recognition Attendance System not only streamlines the attendance
process but also significantly reduces the potential for errors and fraudulent reporting. By using facial
recognition technology, we provide a scalable and efficient solution for modern attendance
management challenges.

KEY WORDS: Local Binary Pattern Histogram (LBPH), Comma Separated Value (CSV) File,
Excel Sheet

I. INTRODUCTION

In modern educational institutions and corporate environments, accurate and efficient attendance
tracking is crucial. Traditional methods of recording attendance, such as manual entry or paper-based
systems, are time-consuming and prone to errors and inaccuracies. These methods can also be easily
manipulated, leading to fraudulent attendance records. To address these challenges, we have
implemented a Face Recognition Attendance System that involves advanced image processing and
machine learning techniques to automate the attendance process.

In the contemporary landscape of education, the integration of technology has become indispensable
for enhancing operational efficiency and facilitating a seamless learning environment. Among the
various technological advancements, the utilization of face recognition technology has emerged as a
promising solution for streamlining attendance monitoring processes in academic institutions. In this
comprehensive exploration, we delve into the development and implementation of a Face Recognition
Attendance System, enriched by the integration of LBPH (Local Binary Patterns Histogram) and Haar
Cascade algorithms. This innovative system aims to revolutionize traditional attendance monitoring
methodologies by harnessing the power of biometric data and sophisticated algorithms, thereby
fostering a more efficient and secure educational ecosystem.

The Face Recognition Attendance System lies in the fundamental principle of biometric
authentication, wherein individuals are identified based on unique physiological traits, such as facial
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features. The process of face recognition involves capturing facial images, extracting distinctive
features, and matching them against a pre-existing database of known faces. In recent years,
significant advancements in machine learning and computer vision algorithms have fueled the
development of highly accurate and efficient face recognition systems.

Our Face Recognition Attendance System utilizes the Local Binary Patterns Histogram (LBPH)
algorithm, a robust and efficient method for face recognition. This algorithm is known for its
effectiveness in varying lighting conditions and its ability to capture fine-grained facial details. The
system captures facial images using a camera, processes them for recognition, and records the
attendance data automatically.

The Local Binary Patterns Histogram (LBPH) algorithm represents a pivotal component in the face
recognition pipeline, facilitating the extraction and representation of facial features for pattern
recognition. By analysing the spatial relationships between neighbouring pixels in grayscale images,
LBPH generates histograms that encapsulate the texture information of facial regions. This texture-
based approach enables robust feature extraction, thereby enhancing the system's ability to accurately
distinguish between individuals.

Complementing the LBPH algorithm, the Haar Cascade algorithm serves as a critical component in
the detection and localization of facial features within input images. Originating from the field of
computer vision, Haar Cascade classifiers utilize a cascade of simple rectangular features to identify
regions of interest that may correspond to facial components, such as eyes, nose, and mouth. Through
a process of iterative refinement and classification, the algorithm effectively detects facial landmarks,
facilitating precise alignment and normalization of facial images for subsequent recognition tasks.
The system generates comprehensive attendance reports in the form of CSV (Comma-Separated
Values) files. These CSV files serve as standardized data interchange formats, compatible with a wide
range of spreadsheet software applications, including Microsoft Excel and Google Sheets. By
encapsulating attendance data in a portable and universally accessible format, the system enables
administrators to analyse, visualize, and archive attendance records with ease.

The aim of the face recognition attendance system project is to transform the process of recording
attendance by using facial recognition technology. This project focuses on automating attendance
tracking, replacing clumsy manual methods with a streamlined, efficient system. The primary
objectives encompass ensuring high accuracy in face recognition, minimizing errors in attendance
recording, and enhancing the overall efficiency of the process. The project aims to establish robust
data management practices, securely storing attendance data and providing seamless access for
administrators. Integration with existing databases or management systems ensures compatibility and
ease of implementation. User experience is prioritized through the development of intuitive interfaces
for both administrators and users. The face recognition attendance system seeks to optimize
attendance tracking, improve accuracy, enhance security, and offer a more efficient solution
compared to traditional methods.

Il. LITERATURE SURVEY

Student attendance with face recognition (LBPH or CNN)

Andre Budiman, Fabian, Ricky Aryatama Yaputera, Said Achmad, Aditya Kurniawan

The study aimed to identify effective algorithms for enhancing class attendance tracking systems,
with a focus on CNN (Convolutional Neural Network) and LBPH (Local Binary Patterns Histograms)
algorithms. Conducted through a Systematic Literature Review, the research reviewed 30 articles
discussing these algorithms.

The findings suggest that CNN is superior for facial recognition in class attendance due to its high
accuracy and stability despite external influences such as face position, lighting, and background
variations. The articles reviewed highlighted both the strengths and weaknesses of CNN and LBPH,
concluding that CNN offers more reliable performance. However, implementing CNN presents
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challenges, particularly the need for extensive datasets, necessitating efficient data collection
methods.

Despite its advantages, CNN's performance can be affected by external factors. Future research
should focus on developing effective face detection algorithms that complement the CNN algorithm,
enhancing overall system accuracy. Additionally, further studies are recommended to explore
whether factors impacting LBPH accuracy similarly affect CNN, potentially offering insights for
further optimization.

In summary, the research underscores CNN as a preferable algorithm for class attendance systems
due to its robustness and accuracy. However, practical implementation challenges, such as dataset
requirements and external factor sensitivities, need to be addressed. Future developments should aim
at integrating efficient face detection techniques and exploring cross-algorithm accuracy influences
to optimize performance.

Comparison of Real-Time Face Detection and Recognition Algorithm

Yasar Borkar, Reeve Mascarenhas, Shubham Tambadkar, and Jayanand P. Gawande

This paper provides an overview of facial recognition and detection algorithms, targeting beginners
who seek foundational knowledge to start their research in this area. It covers the challenges in face
detection and recognition, and discusses how certain algorithms can address specific limitations. The
paper reviews three algorithms: Haar-Cascade, Local Binary Pattern Histogram (LBPH), and
Fisherface, explaining them in a straightforward manner to ensure reader comprehension.

In addition to theoretical explanations, the authors implemented these algorithms using the PyCharm
IDE to offer practical insights. The real-time implementation revealed that LBPH emerged as the
most accurate algorithm, achieving an average accuracy of 97.66%. Fisherface followed with an
average accuracy of 95.21%, while Haar-Cascade proved to be one of the most reliable facial
detection algorithms with an accuracy of 97.69%. This implementation demonstrates the potential for
these algorithms to be used by various institutions, such as schools and offices, to maintain attendance
records and other databases.

Despite LBPH's high accuracy, the study acknowledges that each algorithm has its strengths and
weaknesses, making it difficult to declare any single algorithm as universally best. LBPH, for
instance, may excel in certain scenarios, while Haar-Cascade and Fisherface might perform better
under different conditions. This variability highlights the importance of considering the specific
application requirements when choosing an algorithm.

The paper suggests that future research could explore combining these existing algorithms to enhance
efficiency and mitigate their individual limitations. By leveraging the strengths of multiple
algorithms, it may be possible to develop a more robust and versatile facial recognition system. This
approach could lead to improvements in accuracy and reliability, particularly in varied and
challenging real-world conditions.

Human Face Recognition using LBPH

Sasmita Kumari Nayak, Swati Sucharita Barik

This study investigates the effectiveness of facial recognition algorithms by utilizing datasets from
Kaggle, the UCI repository, and customized datasets from the researchers' friends. Seventy images
were used for training, resulting in an average accuracy level of 77%. The project underscores the
significance of facial recognition in the evolution of computer vision applications, focusing on visual
perception and autonomy modules.

The technologies and methodologies employed are detailed, with a particular emphasis on the Haar-
Cascades algorithm for face detection. This algorithm demonstrated strong performance even when
subjects wore spectacles and maintained satisfactory real-time video speed without noticeable frame
lag. The combination of the LBPH (Linear Binary Pattern Histogram) algorithm with Haar-Cascades
is highlighted as a cost-effective solution for face recognition.
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The computational models were selected after thorough exploration, and successful testing results
confirmed the validity of these choices. Despite the limited number of eigenfaces used for the PCA
transform, the study achieved reliable outcomes.

In summary, the research presents a practical approach to face recognition, demonstrating the efficacy
of Haar-Cascades for face detection and advocating for the LBPH algorithm's integration with Haar-
Cascades for enhanced performance. The study's findings suggest that this combination can serve as
an efficient and economical face recognition platform, capable of addressing various real-world
challenges.

LBPH-based Enhanced Real-Time Face Recognition

Farah Deeba, Hira Memon, Fayaz Ali Dharejo, Aftab Ahmed, Abddul Ghaffar

This study explores the application of the Local Binary Pattern Histogram (LBPH) algorithm for
image recognition and face detection in surveillance cameras within a controlled environment. The
research highlights the algorithm's robustness in handling occlusion, pose variation, and illumination
changes, achieving favourable results through various experimental analyses.

The implementation demonstrates LBPH's effectiveness in recognizing faces, indicating its potential
for broader use in surveillance systems. The study identifies several areas for improvement, including
limitations related to distance, the maturity of algorithms, and camera quality, even when utilizing
Deep Neural Network (DNN) techniques.

The authors emphasize the significance of machine learning in modern applications and suggest that
future work could expand on this project. Enhancing accuracy remains a primary goal, which could
be achieved by addressing the identified limitations and leveraging advanced techniques. This study
concludes that LBPH is a viable solution for face detection in surveillance systems, with potential for
further development and optimization.

Face Recognition System Based on LBPH Algorithm

Abhishek Pratap Singh, SunilKumar S Manvi, Pratik Nimbal, Gopal Krishna Shyam.

This study presents a face recognition system utilizing the Local Binary Patterns histogram (LBPH)
algorithm, comprising three main components: face detection, facial feature extraction, and image
classification. The face detection process identifies faces within input images, while feature extraction
extracts facial landmarks to generate an LBPH histogram, ensuring unique identification. In the
recognition phase, the histogram of the input image is compared with database histograms using a
classifier, enabling recognition of both known and unknown individuals.

The results demonstrate the system's capability to recognize individuals, serving various purposes
such as assisting security agencies in identifying criminals and facilitating attendance tracking.
However, a limitation is noted concerning the system'’s robustness when faced with high frame rate
changes and occlusion, suggesting room for future improvement.

Overall, this proposed system showcases the potential of LBPH-based face recognition for practical
applications in security and surveillance. While demonstrating effectiveness in recognizing
individuals, addressing challenges such as occlusion and rapid frame rate changes could enhance its
reliability and broaden its utility in real-world scenarios.

Haar Cascade Algorithm And Local Binary Pattern Histogram LBPH Algorithm In Face
Recognition

Priyanka Chilap, Nikita Chaskar, Vaishnavi Amup, Supriya Pawar

This paper provides an overview of two widely used algorithms in face recognition technology: the
Haar Cascade algorithm and the Local Binary Pattern Histogram (LBPH) algorithm. The study
highlights the significance of face recognition technology in various security applications and
describes the fundamental operations of these algorithms.

The Haar Cascade algorithm, known for its robustness in object detection, is explained in detail,
outlining its key principles and operations. Additionally, the LBPH algorithm, renowned for its
effectiveness in facial feature extraction and recognition, is discussed, emphasizing its importance in
face recognition systems.
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By elucidating the operations of these algorithms, the paper underscores their crucial role in
advancing artificial intelligence applications, particularly in security contexts. Overall, the study
contributes to a deeper understanding of face recognition technology and its practical
implementations, highlighting the significance of the Haar Cascade and LBPH algorithms in this
field.

Online attendance system based on facial recognition with face mask detection

Muhammad Haikal Mohd Kamil & Norliza Zaini & Lucyantie Mazalan & Afiq Harith Ahamad
This project aimed to develop a web-based prototype system for online attendance management using
facial recognition technology. The system successfully achieved its objectives by allowing users to
access the interface from any browser without the need for additional applications. The server
application, powered by a Python program for face recognition, processed user-uploaded selfies to
identify their identity. The system's training process included original and synthetically generated
images to ensure recognition accuracy, even when users wear masks.

Despite its success, the project identified limitations related to insufficient sample data, which can
reduce recognition accuracy, especially in mask detection. To address this, the project emphasizes
the need for a larger dataset to enhance accuracy.

Overall, the system provides an efficient solution for attendance management and public safety,
particularly in the context of COVID-19, by detecting masks and facilitating quick and easy
attendance tracking. While acknowledging its limitations, the project demonstrates the potential of
facial recognition technology in improving administrative processes and safeguarding public health.
Comparison of principal component analysis algorithm and local binary pattern for feature
extraction on face recognition system

Ichsan Taufik, Maya Musthopa, Aldy Rialdy Atmadja, Muhammad Ali Ramdhani, Yana Aditia
Gerhana, and Nanang Ismail.

The average accuracy reached 98.59%, and the average introduction time stood at 812.817
milliseconds, the system demonstrated its effectiveness. This suggests that the combination of
OpenCV and the Local Binary Pattern algorithm yields efficient and accurate face recognition
outcomes.

Considering the results obtained, the Local Binary Pattern algorithm emerges as the preferred choice
for characteristic extraction due to its time efficiency and high accuracy. By efficiently capturing
facial features, it enables the system to achieve exceptional accuracy rates, even under varying
lighting conditions and object orientations.

Overall, the project's utilization of the OpenCV library coupled with the Local Binary Pattern
algorithm showcases a robust approach to face recognition, offering both accuracy and efficiency in
real-world scenarios.

I1l. PROBLEM STATEMENT

In traditional attendance recording systems, such as paper registers or barcode scanning, the process
is often manual, time-consuming, and prone to errors. These methods require significant
administrative effort, leading to inefficiencies and inaccuracies in attendance tracking. Moreover,
traditional methods lack robust security measures, making them susceptible to instances of attendance
fraud or unauthorized access. There is a need for a more efficient, accurate, and secure solution to
automate the attendance recording process. In order to overcome this problem, face recognition
attendance system aims to address these challenges by leveraging facial recognition technology to
automate attendance tracking, improve accuracy, enhance security, and streamline administrative
tasks.

IV. PROPOSED METHODOLOGY
The methodology proposed here for facial recognition and storing the attendance is entirely based on
machine learning algorithms. States the flow diagram of the working of our system.
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Data Preprocessing

In data pre-processing step the dataset has imported to the working directory with the help of python
library i.e., pandas, OS and OpenCV. Then the data has combined or converted to a list directory in
which the both dataset students image data and other members who is the not the part of that class
has concatenated with the help of OpenCV function [17].

Feature Extraction

The proposed of this process to extract the features from the image which is most useful for the model
implementation the features of any human image like nose, eyes, hear, ear etc. The new reduced data
will be have the capability to summarize the most of the features of that image after features
extraction.

Splitting Data

In the step of splitting the data has slitted or divided for training and testing format. In training we are
train the model by using most of the features that make the system to work with testing data for good
result if our machine learning model learns in better way then it may perform good that is more
generalize and ability to solve the problem statement. Mainly 70 to 80 percent of data has taken for
training the machine and 20 to 30 percent of data has taken for testing the performance and work
criteria of the machine.

V. RESULTS

Attendance Management system using face acknowledgments is very simple to use and works
proficiently with less time condition. This is the automated system so if admin created a student
profile once in database then it will use automatically by the number of times in face detection and
recognition process. This system is based on Haar Cascade methods.

For initializing this system, admin firstly create all student profile with their name, roll number,
department and other educational details.

& Mark Attendance - X

Date : 2024-06-06
Time : 10:21:38

Clock IN Clock OUT Save Attendance

3 Niharika are you clocking In? — X

Niharika are you clocking In?

Fig.1 Recognition 1
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z Mark Attendance = X

Date : 2024-06-06
Time : 10:22:37

Clock IN Clock OUT Save Attendance

a Deekshitha are you clocking In? — X

Deekshitha are you clocking In?

Fig.2 Recognition 2

& Mark Attendance = x

Date : 2024-06-06
Time : 10:36:38

Clock IN Clock OUT Save Attendance

Fig.3 Recognition 3

@2024, IJETMS | Impact Factor Value: 5.672 | Page 409



—

International Journal of Engineering Technology and Management Sciences
FNEY Website: ijetms.in Issue: 3 Volume No.8May - June — 2024
3 DOI:10.46647/ijetms.2024.v08i03.052 ISSN: 2581-4621

Fig.4 Attendance Marked in Excel sheet

VI. CONCLUSION

Face detection and recognition have become crucial technologies in modern applications, from
security systems to personalized user experiences. The combination of Haar Cascade for face
detection and Local Binary Patterns Histogram (LBPH) for face recognition represents a highly
effective and efficient approach to these tasks. Haar Cascade, a machine learning-based method,
excels in face detection due to its speed and accuracy. It operates by employing a cascade of classifiers
trained with positive and negative images, quickly eliminating non-face regions and concentrating on
areas likely to contain faces. This makes it particularly suitable for real-time applications, providing
a robust initial step in the face recognition pipeline. After detecting faces with Haar Cascade, the
LBPH algorithm is employed for face recognition. LBPH is favored for its simplicity and robustness
to variations in lighting, facial expressions, and orientations. It works by converting the grayscale
face image into a grid of Local Binary Patterns LBPs), which capture local texture information. These
LBPs are then compiled into histograms, summarizing the distribution of texture patterns across
different regions of the face. By comparing these histograms using distance metrics like Euclidean or
Chi-Squared distances, the algorithm can effectively identify individuals based on their unique facial
textures. The combination of Haar Cascade and LBPH offers several advantages. Haar Cascade's real-
time detection capabilities ensure that faces are quickly and accurately identified within images, while
LBPH's texture-based approach provides reliable recognition even under varying conditions. This
synergy makes the combined approach versatile and powerful, suitable for a wide range of
applications from surveillance systems to user authentication.

In conclusion, the integration of Haar Cascade for face detection and LBPH for face recognition
provides a balanced approach that leverages the strengths of both methods. This combination ensures
accurate, efficient, and robust performance, making it a cornerstone in the field of computer vision
and a valuable tool for enhancing security and user experience in various technological applications.

VII. FUTURE SCOPE

The continuous monitoring of students using face detection and recognition technology offers
numerous opportunities to enhance educational environments. This technology can revolutionize
classroom management and educational outcomes by improving attendance tracking and ensuring
student safety. It enables personalized learning by assessing student engagement and behavior,
providing insights that help tailor teaching strategies to individual needs. Advanced analytics can
identify patterns and predict performance trends, facilitating proactive interventions. However,
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addressing privacy and ethical considerations is crucial for the successful implementation of this
technology. Ensuring robust data protection measures and compliance with privacy regulations will
build trust among students, parents, and educators. Additionally, focusing on scalability and
integration with existing educational tools can make the system adaptable to different classroom sizes,
teaching styles, and environments. By integrating with Learning Management Systems (LMS) and
other educational platforms, the technology can provide a comprehensive overview of student
performance and engagement, aiding in resource allocation and policy-making. This project holds
significant potential to transform educational settings, but its success hinges on careful consideration
of privacy, ethics, and practical implementation strategies.
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