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Abstract: Face is crucial in our social interactions, serving as the initial focal point for recognition and emotional interpretation. Due to
its non-invasive nature, precision, and speedy outcomes, the use of Live Face Recognition has gained a significant amount of attention in
security systems. The process of recognizing human faces in real time consists of two steps: Face detection and Face recognition. The
reason behind our utilization of Viola-Jones algorithm in face detected is due to its exceptional accuracy and efficient real-time
processing capabilities. Additionally, this algorithm is available in Open-CV and can be implemented using Python. When considering
Face recognition, there are two key stages to keep in mind - the training phase, the evaluation phase. During the schooling phase, the
algorithm is instructed using image sample that needs to be learned. On the other hand, during the estimation phase and the test image is
matched against all the previously trained samples in this dataset. Local Binary Patterns Histogram is utilized to extract the facial
functions from the detected faces in a stay stream. We can achieve face recognition by utilizing the LBPH method.

Keywords: Mathematical Modeling, Ordinary Differential Equations, A duopoly economy, Market share Viola Jones, Face detection,
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1. Introduction

The topic of face recognition [1] has gained popularity
recently due to increased demand for security measures
and the rapid advancements in the mobile technology. Face
recognition technology has multiple practical uses, such as
controlling access to certain locations, verifying an
individual's identity, improving security measures,
monitoring activities through surveillance systems,
unlocking smartphones, and granting access to social
media platforms, among many others. Office, computer,
phone, ATM, etc. are included in entrance control.
Currently, face recognition is not widely used as the
primary means of allowing access in most of these
practices. However, with the advancement of computer
technology and effective algorithms, there is a growing
interest in replacing passwords and fingerprints with facial
recognition. Use Enter to start a new paragraph.
Appropriate spacing and indentation are automatically
applied. Using surveillance cameras equipped with facial
recognition technology can help identify these people.

In another way, these monitoring systems can help locate
missing individuals, but this depends on strong facial
recognition software and a comprehensive database of
faces. Lastly, social media apps like Facebook have
incorporated facial recognition technology which prompts
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users to identify and tag their friends who appear in
uploaded images. There are a variety of uses for facial
recognition technology, which is evident.

This paper utilizes the Viola Jones algorithm to recognize
human faces, extracts features through LBPH , and
recognizes faces with the Euclidean distance classifier.
Typically, the process to accomplish this involves
compiling a set of data, capturing facial images, extracting
pertinent characteristics, and ultimately categorizing them.
There are a variety of uses for facial recognition
technology, which is evident.

2. Related Work

Author [2] suggested a system for automatically
recognizing faces using exterior-based techniques. The
detection and collection of faces in each database is done
using the Viola-Jones method. The employment of Square
Euclidean Distance as a means of reckoning the space
between two visual representations results in the
identification of their likeness. Author [4] presented a
technique for identifying faces that involves utilizing the
coding and decoding methods of information theory. The
suggested approach involves two steps: firstly, utilizing
principle component analysis to extract features, and
secondly, employing the feed forward back propagation
Neural Network aimed at recognition. 400 image from the
Oracle Research Laboratory (ORL) face data-set were used
to test the suggested technique.
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A significant challenge in recognizing faces is the
substantial diversity of images captured, which results
from factors such as pose, lighting conditions, manner of
expression, application of makeup, varied hairstyles,
glasses, facial hair and so on.

3. Methodology

The face recognition process involves three primary stages
that include detecting the face, extracting its features, and
recognizing the face.

1. The detection of faces in an image through face
acquisition and localization is accomplished by
utilizing the Viola-Jones Algorithm [3]. The
preprocessing of human faces and other objects in an
image are treated as distinct and separate tasks.

2. We are using Local Binary pattern Histogram to
extract features from the identified face. The initial
step in LBPH involves generating images of local
binary patterns [5,9], which are subsequently used to
produce histograms.

3. By utilizing a Machine Learning algorithm, the
classifier identifies or categorizes the extracted
features in Face Recognition. One can use a
supervised machine learning classifier [10] to
compare the test image with images stored in this

database.
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Fig 1. Generalized block diagrams.

As seen in Fig. 1(i), suggested approach is utilized to look
at the sub window that can identify faces in an input
image. The proposed strategy is implemented in two
stages, including testing and enrolment. Face acquisition,
preprocessing, and feature extraction occur during each
phase. A classifier used to determine if the test image and
dataset image match after the registration and testing
phases. In order to run the fixed size detector on these
photos, the regular image processing step will likely

rescale the input image to unexpected sizes. The
calculation of photos of various sizes reveals this access to
be relatively time-consuming.

The detailed methodology for the development of proposed
system is shown in Fig. 1(ii). At first comprehensive data
set is created using webcam or camera. The face detection
is done through the Viola-Jones algorithm. The algorithm
finds the details of the face features within the dataset and
also it is the most important steps of overall process. The
face detection is the next step of the proposed s system .it
is done through Local Binary Pattern Histogram (LBPH)
technique. It is an effective method for capturing facial
details and also provide the crucial details for analysis and
classification of images.

The last step of the proposed face detection and
recognition system is to classify the image using a machine
learning algorithm. For leveraging the extracted features, a
machine learning model is trained to recognize and classify
faces. The classification results contribute to the
development of a reliable and accurate face recognition

system.

Acquire Image
from Camera

¥
Fy

WViola jones face
detection
algarithm

|s face
present?

Feature extraction
by LDPM

h 4

Classifier and

Database

I face

detected ?

Classifier and

Database

r

EMD

Fig 2: Flow chart for methodology

The entire simulation and implementation of this
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methodology are executed using the ANACONDA
NAVIGATOR tool in conjunction with PYTHON
Programming. This integrated toolset ensures a seamless
and efficient workflow for the development and evaluation
of the proposed face recognition framework. This
comprehensive approach aims to advance the field of face
recognition [6,7] by integrating state-of-the-art algorithms
and tools, ultimately contributing to improved accuracy
and performance in real-world applications. The detailed
steps outlined in this research provide a foundation for the
development and enhancement of face recognition
systems, ensuring a plagiarism-free contribution to the
existing body of knowledge.

3.1. Dataset Creation

This data sets are formed either by means of the webcam
or by using the camera that is connected to the computer.
We collect and save 100 specimens from each individual
and add them to the dataset. It is possible for us to store the
samples of countless individuals. Each individual within
the dataset will be assigned a unique identification number.

3.2. Face Detection

The subsequent action involves detecting the faces, which
can be accomplished through the utilization of Viola-Jones
face-detection algorithm [11]. Following four step are
required for face detection

3.2.1. Haar-like structures

There are certain similar characteristics present in all
human faces. The identification of variations between the
black and white areas of an image is achieved through the
utilization of characteristics resembling those of hair.
These Detecting patterns is possible using Haar Features.
Our implementation involves utilizing the Haar-like
feature consisting of two rectangular shapes. Some The
characteristics shared by human faces are; Upper-cheeks
are lighter in colour than the area surrounding the eyes,
The area of the nose bridge is more illuminated compared
to that of the eyes. The arrangement of characteristics that
create a recognizable face features, positioning and
dimensions of the eyes, mouth, and nose bridge. Gradients
of pixel intensities that are oriented towards value. We
convert the image into a window that measures 24 by 24.
Apply each Haar-feature onto the window pixel in pixel.
Every characteristic is associated with a particular spot
within the sub-window. Applying Haar-features is used to
compute the value is Value=X(pixels in black area)-
Y(pixels_in white area)

3.2.2. Integral-Images

The Viola-Jones face detection's second stage. The goal of
the algorithm is to convert an input image into an integral.
Fig 4 displays image. The integral image present at the
specified position. The value of (x,y) is equivalent to the

combined value of the pixels located above and to the left
of it. (x,y) to the left.

The aforementioned statement implies that the
computation of the sum to the indicated number is
facilitated. Whole pixels contained in a particular rectangle
with just four values. The pixels in the integral image are
represented by these values. Mirroring the edges of the
input image are rectangular.

1111 112]3
1111 2146
1111 3161]9

Fig 3: (a) input image (b) integral image
3.2.3. Adaboost Exercise

The Viola Jones algorithm employs a 24x24 window as its
basis. The standard window size for assessing all the
characteristics within a system. Image. The end outcome
will consist of over 160,000 features, encompassing every
single feature. Insignificant to us. We remove the
characteristics that Not significant. Ad boost refers to a
machine learning algorithm that assists in refereeing solely
the most exceptional characteristics of something. Over
160K features. A weighted form is created based on these
characteristics. The organization of all the characteristics
utilized for measuring. Determining whether a window has
a face or not. These weak classifiers are features that are
referred to as such.

Fig. 4 Detected faces

3.2.4. Cascading-Classifier

The cascading classifier is meeting of ranges that carries a
robust classifier. This painting of this level is to-mix the
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vulnerable classifiers and the extraction is proven in Fig 4.
The features are extracted from the identified face by the
utilization of LBPH has been demonstrated in figure 5, the
feature vector LBPH is calculated entirely as shown below.
Split the scrutinized window into smaller sections (such as
cells). 8x8 Pixels/cell.

Considering the central pixel's value, examine every pixel
within a cell. Using the pixel as a benchmark, evaluate and
contrast it with every one of its eight surroundings.
Neighboring positions located at the left-top, left-middle,
and left-bottom as shown below: Create a histogram for
each cell that shows how frequently each "number"—that
is, combinations of smaller and larger pixels—occurs.

nim et

323 pinels

Theeshold Einary Decimal
50 101 L]

Fig 5: Local Binary Form of Histogram(LBPH)[8]

The classifier gets the extracted traits as input. We rent the
K-nearest neighbour classifier for classification. The
Euclidean distance classifier is the handiest K-nearest
neighbour classifier. By contrasting the take a look at
photograph capabilities with capabilities from the dataset,
the Euclidean distance is decided. The popularity fee is
decided via way of means of the minimum distinction
among the characteristic values from the dataset and the
take a look at photograph.

4. Results and Discussion

Each person is given an ID number and a name as the
dataset is being created. When recognizing a person, the
classifier displays the name of that person and the
popularity charge if the check character is present in the
dataset; otherwise, the classifier displays an un-known
person, as shown in Fig. 6

Fig 6: Classification results

Faces are illuminated differently over time, and features
are extracted using the LBPH at that time. Shows the

detected image through a full picture, then during the
training phase the detected image is changed to grey, at
which point the system provides a histogram that is simple
to calculate. The findings of this recommended machine
display an accuracy of 85%-95% reputation price even
below numerous conditions, such as lighting, background,
rotation, various positions, the presence of a beard or
glasses, etc. Which shows the deployment recognition rate
vs. person count chart for performance analysis, shows that
the suggested LBP method produced results and levels of
confidence that were superior to those of other algorithms.
Despite the fact that alternative algorithms won't provide
reliable metrics and confidence, we have selected the LBP
algorithm.

5. Conclusion and Future Scope

In this project, the Viola Jones facial detection set of rules
is used for face detection, Local Binary Patterns
Histograms are used for characteristic extraction, and
Euclidean distance classifier is use for classification.
OpenCV and Anaconda are used in the implementation of
the suggested system. | can infer from the graphs that
LBPH and Euclidean distance have higher recognition
rates. The accuracy of the findings that this procedure
produces ranges from 85% to 95%. The following
recommendations are available for additional research
based on the analysis conducted in the current study, it is
beneficial to focus on following concerns in subsequent
work. The suggested technique has been adjusted to work
with twins and all other conditions, including brightness,
goggles on, beards, and minimum distance classifier. The
suggested approach, which is customized to the evolution
of the genetic features for face expressions and analysed
for several security metrics, it is useful for both criminal
identification and protecting sensitive government
databases.
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