Scientific Journal of “International Finance & Accounting” Issue 2, April 2023. ISSN: 2181-1016

THE APPLICATION OF FACE RECOGNITION SYSTEM IN BUSINESS FIELD
Bekzod Khalilov,

Lecturer teacher,

Kimyo International University in Tashkent,

Tashkent, Uzbekistan,

Email:Bekki_02@gmail.com

JEL Classification: 03,032

Abstract. For humans, recognizing
faces is an easy process. Babies as low as one
to a few days old can also additionally
recognize acquainted faces, consistent with
experiments. It seems that we still don't
apprehend much approximately human
recognition. Are outside traits (head shape,
hairline) extra vital for correct face identity
than inside features (eyes, nose, mouth)?
Numerous researchers are searching at face
recognition with a purpose to uncover the
solutions to those sorts of problems. As a
result, numerous sectors make substantial
use of facial recognition technology. A
patterned face can be identified by the system
from a range of different faces using a
technique called face recognition. Facial
recognition is turning into extra vital because
of the regular demand for development with
inside the regions of security, surveillance,
and identity. Given the importance of this, it
is important that the right faces are identified
and the mistake price is as little as feasible.

This  tudies  compares  the
effectiveness of numerous facial reputation
strategies. There is no one ideal method for
face recognition, no matter the big range of
cutting-edge strategies. In order to set up
which approach has the nice accuracy of
prediction price, this tudies evaluates and
compares 3 opportunity tactics to facial 11
recognition: Eigenfaces, Fisher faces, and
Local Binary Patterns. The 3 approaches are
tested earlier than being placed aspect via
way of means of aspect in trials. The tools
applied to perform the tests had been

OpenCV, CMake, and Visual Studios.

Analysis became performed to
decide which method, whilst blended with
one of a kind experimental conditions, had
the best prediction accuracy price. To
accomplish this, the following studies could
be carried out: face recognition strategies
and are studied; strategies for resolving
reputation troubles are investigated; tactics
to facial recognition strategies are tested;
using the "Eigenfaces" and "Fisher"
strategies in face recognition is investigated;
face recognition with Python is investigated;
and face recognition strategies are tested. via
way of means of imparting numerous pattern
pics of diverse check people, who act because
the experiment's experimental subjects.

The computer is to start with taught
to offer traits for every of the check people
individually. Then, a fresh image became in
comparison to the "learned” records and
assigned to one of the people. The Eigenfaces
approach became proven to have the best
prediction price of the 3 algorithms tested
thru experimental statistics analysis. It
became observed that the Local Binary
Pattern Histogram (LBP) had the lowest
prediction price. Finally, LBP became
selected to enhance the algorithm. In this
experiment, LBP became more desirable by
figuring out the maximum goodsized
histogram regions for every player at some
point of training. According to the grey scale
contrast, IV one of a kind reas are given
different weights. Given a sparkling face,
different weights are carried out to diverse
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areas to speed up real-time popularity
and boost prediction rates. The overall
performance enhancement became supported
via way of means of the experimental
findings.
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Introduction. Face recognition
technology has a plethora of makes use of
innovative home tracking is made viable with
the aid of using technology like Lighthouse .
The system contains of a camera which could
become aware of children, adults, animals,
and thieves similarly to the most common site
visitors to a domestic. An extra well-known
instance is Facebook, which routinely tags
friends in uploaded photographs the usage of
facial recognition algorithms.

Facetime, another created work,
makes use of this form of generation to track
employees' running hours. The Chinese
organization Tencent, which has one of the
best facial recognition algorithms, gives
some of services, together with face
detection, characteristic detection, and
identity. Face recognition became decided to
be an excellent subject matter to be very well
researched, which became inspired with the
aid of using each the high-quality results and
the accessibility of ready to-use device
studying methods. Facetime is an instance of
a work that makes use of simply pretrained
models and achieves a decent performance.
The preference to create such structures
increased due to the wealth of records that
became made to be had for free and the
notion of financial potential. One of the
most illuminating forms of communication in
contemporary-day society is the human face.
For about 50 years, face popularity structures
had been studied. Due to its many real-world
programs withinside the fields of biometrics,
records protection, get entry to control,
regulation enforcement, smart playing cards,
and surveillance structures, face popularity is

one of the scrutinize regions in sample
popularity & computer vision. Florida hosted
the first full size facial popularity
implementation. In current years, biometric-
based techniques have emerged because the
most promising technique for figuring out
humans because, in place of certifying people
and giving them access to real global and
online resources through plastic playing
cards, smart playing cards, tokens, pins,
passwords, and etc.

These strategies study someone's
physiological and/or behavioral trends to
pick out and, or find out who they are.
Passwords and pins are difficult to remember
and may be stolen or guessed. Keys, cards,
tokens and various objects can be missed,
forgotten or neglected and the magnetic
playing cards may appear deformed and
ambiguous. Passwords and PINs are difficult
to remember and can be thieved or predicted.
However, someone's organic traits can't be
lost, forgotten, stolen, or faked.

The examiner of image evaluation
and computer vision is confronted with a hard
dilemma in terms of face identification.
Information protection is turning into a
highly essential and difficult issue. Currently,
protection cameras are widely wide-spread in
offices, universities, ATMs, banks, and
different locations with protection structures.
A biometric system referred to as face
popularity is used to apprehend or
authenticate someone from a digital picture.
Security structures appoint face popularity
era. A face in a picture needs to be
mechanically identified via way of means of
a face popularity system. This requires first
extracting its traits, observed by recognizing
it no matter stance, lighting, expression,
illumination, ageing, and image
modifications (translate, rotate, and scale).A
quantity of factors want to be taken into
consideration a good way to layout a
purposeful and practical face popularity
system:

* The system needs to perform at a
suitable price from detection to popularity.
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* The precision wants to be great.

* It needs to be easy to replace and
expand the system, making it viable to
apprehend different topics.

Contrary to stand popularity by
humans to apprehend their peers, that's a
natural phenomenon, facial geometry
popularity by machines remains a hard
challenge. Face popularity is the method of
figuring out someone the use of a digital
photograph in their face. Consistent with
criteria established by the National Institute
of Standards and Technology, the age of face
popularity has advanced significantly over
the previous 20 years. As claimed by to the
2010 Multi-Biometric Assessment by NIST ,
the chance of correctly figuring out an
unknown individual the use of the very best
correct facial recognition technique (FRT) is
more or less 92% whilst searching through a
gallery of 1.6 million faces.

This accuracy price falls down
linearly because the populace size's logarithm
will increase for different populace sizes.
Face recognition technologies (FRT) carry
out higher on images whilst the topics are
cooperatively photographed, the
photographer is actively taking part
withinside the picture series under managed
conditions, and a qualified reliable opinions
the images once they had been taken.
Passport, visa, and 1D card face photographs
which might be compressed are vulnerable to
loss, however mugshot images that are much
less compressed are regularly higher high
satisfactory and display significant position,
lighting, and expression variations. Using
face popularity era reliably to pick out
humans in chaotic environments remains
hard. When variations in lighting, face
position, and expression are observed, the
FRT overall performance suffers
dramatically. Facial appearance errors can be

caused by a variety of factors, including
image over satisfaction, orientation and
blurring, time delay or facial aging, and
partial face coverage by clothes, shadows,
and obstacles.

Method and materials. Face
recognition is a technique for utilizing a
person's face to identify or confirm their
identification. People can be recognized in
real time, on camera, or in pictures using face
recognition algorithms. In urban living, face
recognition technologies are frequently used
and chosen for security cameras and
individuals. These systems are typically
utilized for security operations including
person verification, video monitoring, and
crime prevention. In the near future face
recognition technology is expected to
become more widespread. Similar to how
automatic license plate scanners monitor
automobiles using their license plate numbers
it may be used to follow people across the
world [1].

Computer algorithms are utilized by
face recognition structures to identify sure,
recognizable functions on a person's face.
The facts is then transformed right into a
mathematical illustration and contrasted with
facts on other faces accumulated in a face
recognition database.

Examples of those functions are the
distance among the eyes or the contour of the
chin. Because it is created to best comprise
sure factors that can be used to distinguish
one face from another, the facts on a
particular face are once in a while called a
face template. Because it does not require
specialized or high priced equipment, human
face recognition stands out amongst
biometric structures. Acceptable outcomes
can be received in spite of a smartphone
camera and regular computer power [2].
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Fig.1. CV based Face recognition

Face detection technology uses
algorithms to identify whether images
include a face. Face detection software
primarily relies on intelligent algorithms that
biometrical map out facial characteristics
acquired in pictures and video frames. Here
are the exact technologies that are used to
make face detection apps. There are: Neural
Networks, OpenCV, Matlab, TensorFlow.
Most contemporary facial recognition
systems function rather well in general.
However, more and more algorithms are able
to recognize faces with excellent results, and
the probability of some succeed results is so
close to 100% that the probability of error
recognition is comparable to the probability
of mislabeling in image when database
formation (0.45% for a sample of 12 million
photos), according to the FRVT report. Many
algorithms, nevertheless, are unable to get
this outcome. The choice of topic is crucial
since there are now no global technology
standards in this field [3].

Nowadays programs of image
recognition, specifically face recognition,
consist of records security, get entry to
control, biometrics, regulation enforcement,
personal security, or even leisure and
enjoyment. This studies compares the
effectiveness of numerous facial recognition

strategies. Python-based computer software
program can be used to perform this
investigation. Additionally, the work will
function a basis for similarly empirical
studies into the structural factors of face
recognition structures.

Face recognition strategies can be as
compared under some of different
circumstances. Many changes can be made to
the training set of the test set, as well as
changes to the wide range of participants, the
number of photographs of each situation, and
the lighting. The technical implementation of
trying out ought to be regarded into next. The
training set's photos will all be treated
withinside the identical way. We will use a
directed gradient histogram to discover the
faces. The face became then targeted at the
image primarily based totally at the nose the
usage of the dlib cue factor detector. Finally,
logical check effects can be shown. There can
be a decision withinside the fourth and very
last chapter. The whole thesis can be
summarized on this chapter whilst the
discussion's major factors are additionally
highlighted. Additionally, it's going to
present the studies’ findings logically. The
conclusion section will consist of a
recapitulation of the findings and, if
applicable, limitations. This will offer readers
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a comprehensive comprehension of the
thesis work. A studies study's final level
can be to make suggestions. It will entail
making suggestions for methods to cope with
any barriers or effects that had been found in
the course of the comparison. To deal with
any barriers or troubles cited withinside the
evaluation,  particular  solutions  and
recommendations for similarly studies can be
offered [4].

Currently, academics are researching
a wide range of alternative algorithms in the
field of face recognition. Some of the several
techniques under test are shown in Fig.1-1.
Eigenfaces, Fisherfaces, and Local Binary
Pattern Histogram are a few well-liked
techniques. Numerous of the above
techniques can make use of test training data
that has been gathered into databases by
significant research institutions ( Fig.2). Now
one project called OpenCV wuses the
Eigenfaces, Fisherfaces and Local Binary
Pattern Histogram methods for face
recognition. In this study, the Local Binary
Pattern Histogram was tested, compared, and

improved using the
methods [5].

The nonlinearity of the automatic
facial recognition issue makes it a
particularly difficult pattern recognition
challenge. This can especially be seen as a
template matching problem, since the
matching must be performed in a high-
dimensional space. The more dimensions in
the space, the more computation is required
to find the true match. Depending on how
many dimensions there are in the space, a true
match is found at the expense of requiring
more computation. A face recognition system
(FRS) is often created to assess how similar
probing and gallery facial photos are to one
another. Localization of facial features,
usually such as eyes, nose, mouth, and facial
contours, through  Automated FRS,
normalization of face geometry and
appearance, such as lightness and grayscale
features, selection of unique feature
combinations, and accurate and includes the
development of scalable adaptation methods

[6]
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Fig.2. Implementation of face processing used in this study

Fig.2-1 describes the schematic of the
key phases in automated FRS. Modern face

detectors can detect faces in unsupervised
environments with a face recognition rate of
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50 to 70 percent, with only 0.5 to 3
percent of those faces being false
positives8. Face recognition systems are also
exploring ways to apply the most recent FRT
advancements to these situations. Issues like
segmenting the face pictures in different
illuminations and compression artifacts must
be taken into account when face recognition
in video frames is being discussed. Law
enforcement agencies, for instance, may use
videos and movies to identify suspects by
analyzing surveillance footage or in other
forensic circumstances. The essential factors
on which recognition is founded are
individuality and matching in order to
differentiate between two faces. The ability
to sufficiently compare biometric patterns
between non-spouses is called individuality.
It is a gauge of how closely a particular
biometric template resembles the templates
of a target population, in other words. A
major difficulty in using facial geometry to
identify individuals is the lack of statistical
analysis to detect differentiation. Based on
the approach used, the probability of
matching on a subjective basis is generated
by the automated FRS.

Results. Object identification is
performed using a histogram of oriented
gradients (HOG) for face detection. HOG is
used in this study to identify any person in a
photo whose full face is looking at the
camera. Images are produced in grayscale
when using this technique. Each pixel's
neighbors are compared using the directional
gradient approach. Its goal is to determine
which direction the picture darkens. This
direction is shown by a white arrow. It is
darker the fewer pixels there are. Each pixel
in the picture receives this treatment. The
method's lack of sensitivity to variations in
light is an advantage. All pixels are darker if
the picture is darker. When the picture gets
brighter, an arrow pointing in the direction
where the image gets darker stays the same.
However, occasionally just a small portion of
an image's brightness is altered. To locate a
certain face in the database, facial recognition

is used. The face shape created in this
technique has numerous elements, many of
which are unnecessary since they don't match
the characteristics of this specific form, thus
they must be removed.

The photos are then separated into
squares that are each 16 by 16 pixels in size.
Each one has an arrow that represents the
direction that was discovered the most
frequently after counting the number of times
it was located. For every 16 by 16 block
throughout the full image, this procedure is
repeated. This method gives you a clear
understanding of the face as a whole. For
every full-face photograph, these processes
are repeated [7]. When looking for faces, a
trained detector scans the picture for
matching patterns and image regions. Each
match shows the presence of a face, and
multiple faces can be detected in an image
using this technique. The method of locating
and recovering people from photos is
followed by their preprocessing. It is
important to speed up both the learning
process and the overall efficiency of
recognition. The training sample is uniformly
distributed over all faces, and for this reason,
critical regions like the eyes and nose are
frequently employed. For the duration of the
sample, the nose and eyes should be situated
in the same area of the picture and at the same
vertical level, respectively. You must first
establish the coordinates for the cue points
before you can apply these alterations. One of
the methods is to recognize the nose and eyes
using a classifier based on the Haar cascade.
As an alternative, you can employ the dlib
library's face key point detector. Figure 3-1
illustrates the 68 distinctive facial points that
this detector has been trained to identify.

With a
collection of photos that had each point
manually annotated, the approach was
trained. With the use of this detector, you can
quickly determine where the eyes are and
rotate the photos to line them up (until the
vertical coordinates of the points of the
corners of different eyes coincide). The same
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holds true for where the nose is situated
(point 34 can be taken as its basis). The

reduced size, which accelerates machine
learning, but it's also important to have

edges are produced when the photos have
been scaled to the standard size and have met
the stated requirements. Low resolution

enough relevant data for personality
detection. Tests are run in a variety of setups
to find the ideal resolution, which in this case

photographs should be used because of their is 96 by 96 pixels.
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Fig.-4. Visualization of facial points recognized by the detector

Conclusion. Face recognition has
proved itself a vital approach in biometric
operations nowadays. Several operations,
ranging from corporations to government
agencies, have been using this cutting-edge
technology for a variety of objectives. It is
important to improve the local binary pattern
histogram method for face detection, because
each method has its pros and cons. It is
extremely important that new methods are
created and previous methods are
continuously improved upon to make certain
that facial recognition predictions are as
accurate as possible. This is especially right
because facial recognition is a form of
biometric authentication that is gaining
popularity for face verification and
identification. If an optimal method could
potentially be found, there could be possibly
be an exponential increase in the popularity
of facial recognition, along with increases in

security, detect criminals and prevent crimes,
find missing kids, attendance, healthcare,
retail, finance, safety, and identification.
Another potential improvement to the Local
Binary Pattern Histogram method in this
project could be the option to disregard
regions with a weight below a set threshold.
During the process of building the image
histogram by concatenating the regional
histograms ordered by weights, it could be
possible to not include histograms whose
weights are below a specific threshold. This
could increase the processing time it takes
during the training portion. The concern
would be if this would have any effect on the
accuracy of the prediction rate as the training
time is decreased. Fig.-4. Visualization of
facial points recognized by the detector.
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