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Abstract— The main aim of this study is to explore how Al
can be implemented in Face Detection and Recognition
Systems for security purposes. Security is an important aspect
of everyday activities. Every organization, institution, or
residential place needs security to protect its property, business,
and people. Technology has been an important resource in
ensuring there is high security in many places. The use of
technology has rapidly changed from not only solving problems
but also acting as a purpose-driven entity in everyday
operations. Decades ago, technology only revolved around
computer networks, wired telephones, emails, and the internet.
However, advances in technology have seen tremendous
progress in its roles in our communities [1]. Artificial
intelligence and facial recognition are emerging as
indispensable resources in the advancement of technology in
security. They are already replacing the often-burdensome
human resources in critical security applications. This paper
hopes to explore how Al and face recognition work together to
ensure there is high security in various places. Face recognition
has proven to be an important resource in many areas especially
in law enforcement. The police can use face recognition to
identify victims of human trafficking and missing persons [1,2].
Criminals can also be added to a facial recognition database to
identify them when they appear in public places where there are
CCTYV cameras especially the airports and public stores. Other
roles that facial recognition can play are the identification of
shoplifters, fraudulent people in stores, and organized criminal
gangs [3]. There is no doubt that technology is playing a
significant role in recognizing potential criminals and helping
protect our communities.

Keywords— Face recognition, artificial intelligence, face

detection, predictive analytics, Authentication
l. INTRODUCTION

Facial recognition can be described as a method of
identifying people using their facial features. It is not just a
mere science fiction that we see in many movies because its role
in real life is gaining a lot of attention. Many businesses are
embracing the use of facial recognition to protect their property
in various ways. The use of CCTVs has been impactful in
recognizing criminals and deterring any attacks. The integration
of artificial intelligence has made advanced changes to the
facial recognition system through the identification and
verification of persons from videos and digital images. These
systems can quantify various aspects of human faces, analyze
their expressions, and the extraction of their demographic
information. It is also capable of managing the security systems
and giving interactive engagement to the user especially
communicating the match through an audio system[3]. Face
recognition is becoming popular in image analysis. Face

detection is one aspect that is most promising in face
recognition owing to its computation mechanisms that utilize
advanced algorithms in identifying people [4].

Face detection can be described as a computational
technique integrated with artificial intelligence to identify
people using their facial expressions and behaviours. This
technique is effective in tracking and monitoring facial features
from many angles and relaying the information through a video
or image display in real-time. It is also very effective when
connected to a biometric detection system [4,5].

Face detection is only the first step in identifying people
captured by cameras. The full process involves other
applications and algorithms in tracking, analyzing, and
matching the identified person with the information in the
database. Face detection generally has a substantial impact on
the subsequent processes and the results in the recognition
system. Its accuracy can be improved by focusing on specific
areas of an image or video and other aspects especially the
emotions, gender, or age [5]. The most important thing is to
build a faceprint by mapping a person's facial features with the
data already stored in the database. Algorithms play an
important role in matching the facial features from the video or
image to the data in the database t[6]. A human face has a lot of
variability that can make it difficult to detect their features using
photographs. Some of these variabilities include their pose, skin
color, image resolution, facial hair, orientation, lighting
conditions, wearing glasses, position, and expression [6].

This paper will help in understanding how Artificial
intelligence can work in improving the capabilities of facial
recognition systems, especially in security applications.
Artificial intelligence simplifies the process of facial
recognition through its algorithms scanning and verifying facial
features. Many companies have already utilized face
recognition systems in identifying people. These include
Google, Facebook, and Microsoft. The use of face recognition
is important in online transactions, banking systems, security,
business transactions, and criminal systems [7].

1. RESEARCH PROBLEM

The main problem that this study will solve is to explore
how Al can be integrated into face recognition systems for
security purposes. With an increase in criminal activities in
many areas of the world, facial recognition is proving to be an
important resource in deterring and minimizing these
challenges. Cyber security is now grubbing with a lot of
security problems involving billions of losses in resources and
financial burdens to many businesses, people, and the globe as
a whole.IT systems are becoming vulnerable every day as
criminals identify new ways of penetrating them with ease.
Some of these systems are sensitive especially the banks,
intellectual property, and businesses. The application of face
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recognition is proving to be significant but more needs to be
done to reinforce its capabilities [8]. One of these
reinforcements is the use of artificial intelligence which utilizes
sophisticated algorithms in computational tasks of matching the
captured information with that in the database system. Law
enforcement is finding it easy to match mugshots using facial
recognition database systems. This has allowed a seamless
partnership between the local, state, and federal agencies in the
fight against criminal activities [8].

11, LITERATURE REVIEW

A. What Is Facial Recognition?

Face recognition is a technological advancement utilizing
Al to identify people based on their facial features. It can be
described as an advanced form of biometric identification of
people using their facial features and matching them to images
and videos already stored in a biometric database. This
technology is common in law enforcement especially the FBI
database for criminals. This has become popular in many
jurisdictions in the U.S. owing to its efficiency in identifying
and arresting criminals captured by many cameras installed in
streets and buildings [9]. For many decades, law enforcement
officers have used mugshots to match criminals with profiles
stored at the local, state, and federal level databases. Every time
a criminal is arrested, their profiles are stored in facial
recognition databases to identify them the next time they
commit a crime. This will be scanned and stored for future
reference against any criminal activities. Law enforcement
officers are also collecting criminal data using their mobile face
recognition. Devices like tablets, and smartphones are proving
to be effective in identifying traffic offenders by matching them
with profiles of frequent offenders in the database [10]. Facial
recognition is also common in public places like airports,
shopping centres, and recreational facilities. The increase in the
number of travellers can be a nightmare in the fight against
criminal activities on a national and international level. Facial
recognition allows for easy identification of people who are
targeted by national and international law enforcers. With the
increased popularity of biometric passports, facial recognition
systems are helping security personnel in airports to identify
any suspicious people [11]. What makes facial recognition
unique is its security features which can be changed easily. It's
not easy to change someone's facial features once it is captured
on camera. Face recognition systems are also highly
sophisticated and with high accuracy especially when used on
smartphones and unlocking personal devices [11].

B. How Facial Recognition Works

Facial recognition works by capturing and matching the
facial features of a person using Al and ML algorithms. Once
the image of a person is captured, they are sent to a detection
system where the algorithms search for unique features from
the background [11,12]. Some of the facial features that are
usually checked include the nose, eyebrows, nostrils, mouth,
and iris. The captured features are then validated utilizing large
datasets which will start by confirming that the captured image
is that of a human being. In addition to feature-based facial
recognition, other aspects are considered which are knowledge-
based and template matching. For feature-based methods,
common features of a face are captured especially, the eyes and
nose. Its outcome may have variabilities especially when there
is noise and light in the system. A statistical analysis will be
applied utilizing machine learning algorithms which will
identify any characteristics that can match those in the database
system [12]. A knowledge-based method utilizes predefined
rules in making a match between a captured image to that in the

database system. One challenge with this approach is the need
for well-defined rules. Lastly, template matching utilizes a
correlation mechanism to compare the captured face to those
stored in the database system. Some of the challenges facing
this method are the variations in results due to scalability,

posing, and shape of a face.
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Fig i: Steps in a facial recognition system

C. Artificial intelligence in facial recognition systems

Artificial intelligence is becoming an important
technological advancement in security systems. This resource
is advancing the capabilities of human intelligence through
algorithms and machine learning in making decisions. This
technology is gaining a lot of attention in facial recognition
systems, especially on mobile devices, smart homes, CCTVs,
and self-driving vehicles [12,13]. Al leverages unstructured
data in making informed patterns on the information captured
from external resources like cameras and sensors. This
information is then correlated to the information already stored
in the database systems to provide the match. The Al system is
programmed to compute, analyze, and make cognitive
decisions. It utilizes other automated resources like machine
learning, neural networks, and deep learning in making these
cognitive decisions[14].

Face Detection Accuracy Over Time
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Fig ii: Facial recognition accuracy over time

Many studies have shown how Al can be an important
technology in many areas and applications. Image recognition
is one of the areas where Al is gaining a lot of popularity. Some
of the other applications include speech recognition, chatbots,
sentiment analysis, and natural language recognition. Al is a
technology that will change the future in many aspects. It can
be useful in automating systems to increase the speed of
processes and handling large volumes of tasks in real-time.
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Next is the fact that Al increases the intelligence of many
systems by introducing automation, bots, and smart technology
that can learn and produce results rapidly. Al is also proving to
be efficient and effective in self-learning through its algorithms
which can identify any structures and regularities. Facial
recognition systems need Al to analyze complex datasets.
Through its deep learning capabilities, Al ensures there is a
high accuracy in the inputs it produces [14]. Finally, Al is an
important technology in monetizing many aspects of businesses
and thereby helping companies to be on top of the game.

D. Facial biometrics system used For Security

Security is the most important aspect for many businesses,
governments, and facilities. The use of facial recognition
systems advances security measures for many institutions and
workplaces. This technology is preferred because of its high
accuracy and advanced identification mechanism [14,15]. The
integration of Al and ML algorithms enables this system to
complete computations in seconds. Its software can conduct
both geometric and photometric computations and produce
results in seconds. The biometric system is emerging as a novel
idea that is changing the detection of many people at once
without leaving any chance for human errors. Its applicability
and low cost make it the best detection system and storage for
many profiles [16]. An added feature is the fact that the stored
information can only be accessed by the owners especially the
law enforcement personnel [16,17].

V. SIGNIFICANCE AND BENEFITS

Facial recognition systems are significant in improving the
security of many facilities in many places. Governments are
working on advancing these systems by introducing
sophisticated Al and ML algorithms to secure many sensitive
facilities like airports, government premises, and businesses.
Law enforcement is also utilizing facial recognition systems to
arrest criminals and major threats to national security like
terrorism [17]. These benefits are also helping people on a
personal level by providing security improvements to their
devices and properties. For instance, facial recognition systems
are common in smartphones, smart homes, and personal
computers. No one can access these devices and property
without face verification and unlocking mechanisms. Law
enforcement can track burglars, thieves, and trespassers using
surveillance cameras that capture every movement in an
invaded property. Companies have also replaced the need for
passwords in accessing their computers with facial recognition
systems to deter any unauthorized entry into their sensitive
information. This is necessary in securing many facilities and
ensuring that hackers are deterred from accessing, stealing, or
destroying sensitive information, stealing money, and
documents [17].

V. FUTURE

Criminals get advanced every day by finding new ways of
penetrating systems. Facial recognition systems will become
more intelligent in the future as more technologies like artificial
intelligence and machine learning become more sophisticated.
There will be an advancement of interconnected facial
recognition systems to form a neural network of sophisticated
security systems. The U.S. will be at the forefront of advancing
this technology to shape the development and implementation
of better security systems. There will be more accuracy as facial
recognition is used by many facilities due to the advancements
of machine learning algorithms. There will also be large
datasets and more advanced tools that can capture facial
features with ease. However, ethical concerns may arise in the

future as recognition systems may invade people's privacy.
With constant surveillance, this technology has the potential to
be misused [18]. This will demand more regulations and
guidelines on the proper use of the technology for the benefit of
the society. A facial recognition system should not be biased
but must be transparent when deployed to ensure it meets its
intended use. There should be a need for more cybersecurity
measures to increase attention to security lapses in systems
because of vulnerabilities and potential hacks.

V. CONCLUSION

The focus of this paper was to assess the facial recognition
system and how Al plays a role in its working mechanisms. The
finding shows that facial recognition is becoming a necessity in
many security measures. Law enforcement and businesses are
utilizing these systems to secure many places by detecting any
suspicious people before and after they commit a crime.
Artificial intelligence has improved the working mechanism of
facial recognition systems. As more data is collected, the
integration of Al increases the automation and computational
power of the system. The future of security looks set to be
relying on Al and machine learning. Many companies are
already personalizing security features on smartphones, smart
homes, and online platforms. Facial recognition systems collect
a vast amount of data which is important in making a
resourceful database. Many applications are also integrating
facial recognition systems to increase the security of their
applications. The future looks good for the security sector as
technology will play an important role in detecting any
suspicious activities in many sectors. However, ethical
concerns may arise which will need to be addressed to avoid
jeopardizing the tremendous gains made in adopting facial
recognition systems.
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