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Abstract:

In today's technologically advanced era, the demand for
efficient and automated attendance management systems
is paramount. The systemcanscan faces in real time using
a webcam. It employs the face recognition library to
compare face encodings and identify individuals from a
preloaded set of images. The system keeps track of
attendance by marking the entry and exit times of
recognized individuals. It maintains an attendance CSV
file with details such as name, reg number, status (present
or absent), entry time, exit time, late entry, time spent,
and attendance percentage. The systemcansendan email
with an attached attendance report every 50 minutes with
day attendance, hour attendance, and the complete
attendance percentage to date. This feature enhances
communication and allows for easy sharing of attendance
records with management. The GUI provides attractive
buttons for functionalities like face scanning, adding new
faces, deleting faces, and displaying scanned images.

Keywords: computer vision; face recognition; image
processing; attendance management system.

INTRODUCTION

A.Face Recognition

Facial recognition technology has gained widespread
attention in recent years due to its applications in security,
surveillance, and personal identification systems. This
project aims to develop a Facial Recognition System using
Python, leveraging the power of computer vision libraries.

The system utilizes the face_ recognition library for face
detection and recognition tasks, OpenCV for image
processing, and TensorFlow for deep learning-based facial
recognition model training and inference. Additionally, tkinter
is employed for building a user-friendly graphical interface to
interact with the system.

This facial Recognition System offers a robust and
versatile solution for various industries seeking to leverage

facial recognition technology for enhanced

efficiency, and convenience.

security,

B.Computer Vision

The goal of the artificial intelligence and computer science
fields of computer vision is to enable computers to interpret
and comprehend visual data from the outside environment. It
entails the creation of methods and algorithms that enable
computers to interpret, evaluate, and derive meaning from
visual data, including photos and movies.

By enabling computers to detect and understand visual input
like humans, computer vision aims to both mimic and
improve human vision skills. This covers tasks including
tracking, segmentation, picture classification, object
identification, recognition, scene comprehension, and 3D
reconstruction.

Classifying photos into preset classes or categories is the
process of image classification. Convolutional neural
networks, or CNNs, have become an extremely effective tool
for image classification applications, producing cutting-edge
outcomes across a range of applications. Object tracking is
the process of tracking an object's movement throughout a

video sequence and over time.

C.Time Awareness

Time awareness in the facial recognition project encompasses
various aspects that are difficult to the system's functionality
and effectiveness. Firstly, the system needs to accurately
timestamp attendance records, capturing the entry and exit
times of individuals recognized by the facial recognition
system. This ensures that attendance tracking is not only
precise but also provides insights into the duration of
individuals' presence, aiding in monitoring and analysis.

Efficient algorithms and techniques are required to minimize
processing time, enabling swift responses to user actions and
ensuring smooth operation of the system. Moreover, training
the facial recognition model involves time considerations, as
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the process can be time-consuming, particularly for large
datasets and complex model architectures. Utilizing efficient
training strategies and hardware acceleration can help mitigate
training time while maintaining model accuracy.

1. LITERATURE REVIEW

[1] The efficacy of conventional face recognition techniques,
such as Eigenfaces, Fisherfaces, and Local Binary Patterns
(LBP), inrecognizing people based only on their facial traits
has been thoroughly investigated.
With the advent of deep learning and Convolutional Neural
Networks (CNNs), face recognition has undergone a radical
change. These CNNs do not require human feature extraction
since they can learn intricate hierarchical representations
straight from raw pixel input.
VGGNet, ResNet, and Siamese network are a few well-
known CNN designs for facial recognition.

[2] Automated attendance management systems leverage
various technologies, including RFID, biometrics, and
computer vision, to automate the process of attendance
tracking. Biometric-based systems, such as fingerprint
recognition and iris scanning, offer high accuracy but may
pose privacy concerns and require physical contact.
Computer vision-based systems, including face recognition,
provide a non-invasive and contactless alternative for
attendance tracking, making them suitable for diverse
environments and applications.

[3] Python's ease of use, adaptability, and large library have
made it a popular choice for computer vision applications. A
popular open-source toolkit for computer vision and image
processing applications, OpenCV (Open Source Computer
Vision toolkit) offers a wide range of features for tasks like
object identification, feature detection, and picture editing.

[4] In a variety of computer vision applications, such as
object detection, picture categorization, and face recognition,
CNNs have shown impressive performance. CNN-based face
recognition models, which are trained on extensive datasets
like LFW (Labeled Faces in the Wild) and CelebA, often
comprise many convolutional layers, succeeded by fully
connected layers. Deep learning models with minimal
training data have been adapted to specific face recognition
tasks through the use of transfer learning approaches, such as
fine-tuning pre-trained CNN models.

[5] Combining CNN with OpenCV enables real-time face
recognition and tracking in video streams, facilitating
applications such as surveillance, access control, and
attendance management. OpenCV provides functionalities
for face detection, alignment, and feature extraction, which
complement the deep learning capabilities of CNN models.

[6] CSV files are like lists of items separated by commas.
Each line represents a row of data, and the commas split up
the different pieces of information. They're simple and work
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with many programs. Excel files, on the other hand, are like
digital notebooks with different pages called sheets. Each
sheet is like a grid where you can organize your data into rows
and columns. Excel lets you do more things with your data,
like formatting it, doing calculations, and making charts.
While Excel files are mainly used with Microsoft Excel, other
programs can also work with them. So, CSV is basic and
straightforward, while Excel gives you more options for
working with your data.

[7] The graphical user interface (GUI) of the facial
recognition system project is designed to provide an intuitive
platformfor users to interact with the system's functionalities.
The main window is titled "Facial Recognition System" and
features a layout created using the custom winter library.
Within this layout, several buttons are strategically
positioned to offer distinct functionalities. These include
options such as initiating face scanning through the webcam,
displaying known images for facial recognition, capturing
new images to add to the system, and deleting existing images
from the database. Additionally, there's a button to open an
informational file or image about the project

[8] the system collects a bunch of face images from a specific
folder. These images are used as a reference for
identification. Then, using a special neural network called a
Convolutional Neural Network (CNN), the system extracts
unique features from each face image, sort of like creating a
special fingerprint for each face. When you show a new
image to the system, it also extracts features from it and
compares them to the features of the faces it knows. If the
new image's features are similar to any of the known faces,
the system says it's found a match. If not, it says it doesn't
recognize the face. After recognizing faces, the system
updates attendance records and creates reports.

I1l. EXISTING SYSTEM

The existing assistant system is designed with a primary
focus on real-time video face recognition for attendance
systems, including face detection, feature extraction,
recognition methods, and system architecture.

Capturing and Preprocessing the Face Image: The first
step is to capture a new image of the person's face using a
webcam. This image is then preprocessed to ensure it's
suitable for face recognition. Preprocessing may involve
converting the image to grayscale, resizing it, and performing
any necessary normalization or enhancement to improve the
quality of the image.

Encoding the Face Image: Once the face image is captured
and preprocessed, it needs to be encoded to generate a unique
representation of the person's face. Face encoding techniques
typically involve extracting features from the face image and
transforming them into a numerical representation, such as a
vector. This encoding is what the face recognition model uses
to identify individuals.

Updating the Dataset: The next step is to update the existing
dataset with the newly encoded face image. The dataset
usually consists of a collection of face encodings along with
their corresponding IDs or labels. In this step, the new
encoding is added to the dataset, associating it with the ID of
the person whose face was captured.
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Retraining the Face Recognition Model: Once the dataset
is updated with the new face encoding, the face recognition
model needs to be retrained using the updated dataset. This
involves feeding the model with the training data (face
encodings and corresponding IDs) and adjusting its
parameters to improve its ability to recognize faces
accurately. Training typically involves using machine
learning algorithms such as Support Vector Machines (SVM)
or k-nearest Neighbors (k-NN) to learn patterns from the data
and make predictions.

Validation and Testing: After retraining the model, it's
essential to validate its performance to ensure that it can
accurately recognize faces, including the newly added ones.
This may involve testing the model with a separate set of test
data or evaluating its performance on real-world face
recognition tasks.

IV. PROPOSED SYSTEM
A. Managing Large Data

One effective step to optimize the code for managing large
data in the Facial Recognition System is to implement lazy
loading or streaming techniques for processing images in
batches. Lazy loading involves loading data only when it's
needed, rather than loading everything into memory upfront.
In the context of the Facial Recognition System, this means
loading images from disk only when they are about to be
processed, rather than loading the entire dataset into memory.

Streaming techniques involve processing data in sequential
chunks or batches, rather than processing the entire dataset in
one go. This allows the system to handle large volumes of
data more efficiently by reducing memory overhead and
enabling continuous processing without exhausting system
resources. By implementing lazy loading and streaming
techniques, the Facial Recognition System can efficiently
process large datasets without encountering memory
limitations or performance issues.

B. Email Notifications

After each class, an email is automatically sent to the teacher
and head of department, detailing who attended and who
didn't. The email includes class specifics like the time and
instructor, along with individual student attendance records
showing when they arrived, left, and how long they stayed. It
also calculates the percentage of students present. This
system works seamlessly, checking attendance records,
composing the email content, and sending it out effortlessly.
We ensure the emails are clear and easy to understand,
allowing teachers and heads of department to quickly grasp
attendance trends. Before implementing this system,
thorough testing is conducted to iron out any issues, ensuring
smooth operation.

C. Implementing CNN Algorithm

Convolutional, pooling, and fully connected layers comprise
the architecture of a Convolutional Neural Network (CNN),
which is constructed through definition. Fully connected
layers process flattened output for predictions, pooling layers
decrease feature maps while maintaining crucial information,
and convolutional layers extract features from input data. An

optimizer, a loss function, and assessment metrics like Adam
or stochastic gradient descent are included in the compilation
of the model. The model is trained using a labeled dataset,
and gradient descent and backpropagation are used to modify
parameters to minimize the loss function. Lastly, a different
test dataset is used to evaluate the model's performance and
capacity for generalization. Creating an efficient CNN model
for a given job requires experimenting with various
architectures and fine-tuning hyperparameters.

V. SYSTEM DESIGN SYSTEM

A.User Interface

Examining the user interface as a whole and how it varies
fromthe more conventional graphical user interface that most
recent apps employ is crucial.

A.1.Graphical User Interface

The most often utilized type of interface nowadays is a
graphical one. The user may interact with machines more
quickly and easily thanin the past by using graphical symbols
and visual cues.

A.2.User Interface in Face recognizer

The graphical user interface (GUI) of your facial recognition
system is like the control panel of the application, where you
can see and interact with different features. When you open
the application, it loads images of known faces froma folder
and prepares them for recognition. If everything is set up
correctly, it loads a special "brain" called a model, which
helps in recognizing faces. The GUI has buttons for different
tasks like scanning faces using a webcam, adding new faces,
deleting faces, and viewing known faces. For example, when
youclick the "Add a new face" button, it takes a picture using
your webcam and saves it in the system. You can also view
all the known faces and delete them if needed. The GUI also
helps you manage attendance by marking who attended based
on recogni zed faces. Additionally, there are buttons for tasks
like viewing attendance reports and learning more about the
application. Overall, the GUI makes it easy for you to use the
facial recognition system without needing to write any code
yourself.

V. IMPLEMENTATION

A.Modules Description
A.1.Face_recognition:

This module is vital for face detection and recognition tasks.
It offers functions for encoding faces, detecting facial
features, and comparing faces against a database. This
module is fundamental for the core functionality of your
facial recognition system, as it provides the necessary
algorithms and tools to identify individuals from images or
video streams.

A.2.numpy(as np):

NumPy is indispensable for scientific computing and array
manipulationin Python. In your code, it likely plays a critical
role in handling image data and performing mathematical
operations on arrays. NumPy's array operations are efficient
and essential for processing large datasets, making it a
fundamental component for tasks like image preprocessing
and feature extraction.

JETIR2405787 |

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

[ hé78


http://www.jetir.org/

© 2024 JETIR May 2024, Volume 11, Issue 5

www.jetir.org (ISSN-2349-5162)

A.3.cv2:

OpenCV (Open Source Computer Vision Library) is essential
for image processing and computer vision tasks. Inyour code,
it facilitates various operations such as reading, displaying,
and manipulating images. Additionally, OpenCV provides
functionalities for webcam access, which is crucial for real-
time face detection and recognition applications

A.4.CNN Model Development:

The Convolutional Neural Network (CNN) model is
developed to perform face recognition tasks using the
collected and preprocessed data. This involves designing the
architecture of the CNN model, including the number of
layers, types of layers (convolutional, pooling, fully
connected), and activation functions. The model is trained on
the preprocessed dataset using appropriate optimization
algorithms and evaluation metrics to achieve high accuracy
in face recognition.

B. Implementation Details:

B.1.Data Preprocessing:

The facial images collected for training undergo
preprocessing to ensure uniformity and quality. Common
preprocessing steps include:

e Resizing: Resize all images to a standard size (e.g.,
128x128 pixels) to maintain consistency.

e Normalization: Normalize pixel values to acommon
scale (e.g., [0, 1]) to enhance convergence during
training.

e Augmentation: To improve variety and resilience,
apply changes to the dataset, such as rotation,
scaling, and flipping.

B.2.Training the CNN Model:

e Utilizing optimization methods like stochastic
gradient descent (SGD), Adam, or RMSprop, train
the CNN model on the preprocessed dataset. While
in training, the following factors are taken into
account:

e Loss function: To calculate the difference between
the predicted and real labels, use an appropriate loss
function (categorical cross-entropy).

e Learning rate: Adjust the learning rate dynamically
to control the speed of convergence and prevent
overshooting.

e Batch size: Determine an appropriate batch size to
balance between computational efficiency and
convergence speed.

e Number of epochs: Training my model for a
sufficient count of epochs to ensure convergence
while avoiding overfitting.

B.3.Graphical User Interface:

The GUI is constructed using the customtkinter and
tkinter libraries, providing an intuitive interface for users to
interact with the facial recognition system. It includes various

buttons for actions such as scanning faces from the webcam,
adding or deleting faces, viewing known faces, and managing
attendance records. The GUI enhances the user experience
and facilitates seamless interaction with the system.

B.4. Face Recognition and Attendance :

When a face is detected and recognized, the system updates
the attendance records using the markAttendance()
function. This function records the entry time of the
recognized individual and marks them as present in the
attendance record. The attendance data is then saved to a CSV
file (Attendance.csv) for further analysis and reporting. This
feature automates the attendance tracking process,
streamlining administrative tasks for users.

C. Technology Used

Artificial Intelligence and facial recognition technologies are
utilized to quickly and precisely identify the image that the
user is looking for. While making the identification could
appear easy. The technologies that are widely utilized include
Tensorflow, OpenCV, and Face Recognition Library.

C.1. OpenCV :

A popular open-source computer vision library, OpenCV
offers a wide range of tools and capabilities for the process of
images and video. In your system, OpenCV is crucial for
accessing and manipulating images, performing face
detection and recognition, and integrating with webcams for
real-time face scanning. Its comprehensive set of features
makes it indispensable for various computer vision tasks.

C.2.Artificial Intelligence:

Artificial intelligence (Al) makes computers think and
understand on their own, just like humans do. It's used in
things like virtual assistants (think Siri or Alexa), self-driving
cars, and even medical diagnosis. Al learns from the data it's
given, getting better at tasks over time without needing to be
explicitly programmed. Deep learning, a type of Al, helps
computers recognize patterns and features in things like
images or speech. While Al has many exciting applications,
it also raises concerns about privacy, fairness, and job
displacement. Despite these challenges, Al technology is
continuously advancing, offering promising solutions to
various problems and shaping the future of many industries.

C.3.TensorFlow:

Google created TensorFlow, an effective open-source deep
learning framework that is frequently used for configuring
and training deep neural networks. In your system,
TensorFlow is employed for loading and potentially training
a deep-learning model specifically designed for facial
recognition tasks. TensorFlow is a crucial tool for obtaining
high accuracy in facial recognition since deep learning
models, including convolutional neural networks (CNNSs),
are excellent at picture identification tasks.
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VI. Block Diagram:
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VII. Result Analysis:

Video face recognition High school A High school B
accuracy Test Control Test Control
group group group group
Accurate identification
(%) 82 94 83 96
Video is blurry (%) 15 0 12 0
Punch failed (%) 3 6 5 4

VIII. Test number and accuracy rate table:

Test number Correct rate
10—20 85%
20—25 80%
25~30 78%
30—35 75%
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XI. CONCLUSION AND FURTHER SCOPE

A.1.Conclusion:

o Before this projects development. The old
technique of taking attendance had many flaws that

generated many problems for most of the

institutions.

e As a result, the attendance monitoring system's
facial recognition function can guarantee correct
attendance taking and fix the shortcomings of the
prior setup.

e By handingover all the difficult jobs to the machine,
technology used to overcome flaws saves money
and minimizes the need for human intervention
throughout the process.

e The only expense associated with this approach is
having enough room in the database storage to hold
all of the faces. Thankfully, micro SD cards are
available to make up for the large amount of data.

e The face database in this project has been
constructed successfully. Other than that, facial
recognition technology is operating efficiently.

e Ultimately, the solution not only fixes issues with
the previous model but also makes it easier for users
to get the data that was gathered by mailing the
attendance sheet to the esteemed professors.

A.2.Further Integration:

Implementing face recognition technology for student
attendance management presents several advantages for
educational institutions. By deploying robust face recognition
algorithms, schools can accurately identify and record
students’ attendance in real time, eliminating manual
processes prone to errors. Integrating this technology into
existing attendance management systems streamlines
administrative tasks and enhances efficiency. With a secure
database storing students' facial templates, the system can
quickly verify their presence upon entry, facilitating seamless
monitoring of attendance across multiple locations.
Additionally, incorporating user-friendly interfaces and
feedback mechanisms ensures a positive experience for both
students and staff. Privacy concerns can be addressed through
strict adherence to regulations and the implementation of
encryption techniques to safeguard sensitive facial data.
Overall, the integration of face recognition technology
revolutionizes student attendance management, promoting
automation, accuracy, and efficiency in educational
institutions.
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