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1. INTRODUCTION

The 10T has introduced a massive nhumber of devices that can connected and thus, create several security challenges. The
secure and efficient operation of such networks requires that 10T networks be secure. We propose a combination of FL and
optimization techniques for anomaly detection in the IloT. Embedding CNNs into the scheme may increase the model
accuracy and at the same time decrease communication cost. We use differential privacy mechanisms to guarantee the security
and privacy of users' records. The framework is very accurate; has high precision and recall; and trains well. Strongness and
scalability of the proposed method make it a better choice to deal with security challenges in 10T than central machine
learning based solutions. which in turn bring the following questions with respect to defining Al, where it is used and so on,
grasping cyber security and its dimensions as well as benefiting from Al to uplift cyber security, and major challenges of using
Al for it [1][2].

The aims of the study are to demystify the notion of artificial intelligence and its applications in different fields, as well as the
meaning of cyber security and its main dimensions [3]. This research will also help to reveal the contribution of Al in
improving cyber-defences which covers protection of digital infrastructure, fighting against cyber-threats such as viruses and
malware and reducing the threat of hacking and other forms of cyber-attacks [4].

The objectives of the course are: To (a) define artificial intelligence and its use in various fields, know what is cyber security
and enumerate its main dimensions. Moreover, under the scope of certain embodiments, emphasis will be placed on artificial
intelligence’s role in enhancing cyber security which is both against digital systems threats; as well as confronting other types
of cyber-attacks (detection of cyberspace attacks such as viruses and malwares) to reduce dangers associated with a hacking
process and in counteracting various sorts of cyber-attacks.

The study is done in a descriptive-analytical approach and its data are collected by reviewing the literature of basic concepts of
artificial intelligence, cyber security, and applications of Al to prevent cyber threats. The research is based on the analysis of
foreign experience in this area, which involves studying the experience of using Al in advanced systems for ensuring security
interests that are operated by countries and organizations. According to this approach, the study plan is divided into two main
branches: in first part we have dealt with basic Artificial intelligence and Cyber Security concepts, and in second part, Al
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effect on the promotion of protection regime has been investigated, thus addressing how each one of the major functions that
Al carry out such as Challenges.

2. ARTIFICIAL INTELLIGENCE AND CYBER SECURITY: CONCEPTS AND FOUNDATIONS

Artificial Intelligence(Al) and Cyber security are two important buzzwords in the digital world today which have been getting
a lot of traction because of their importance in contemporary technology. Al is an abbreviation for the advanced development
of computer systems programmed to think and reason like humans. The intention of machine learning is to let machines do the
things we would need human intelligence for ourselves, if we appoint a human to do them such as decide and learn.

On the contrary, Cyber security is the process to protect networks, systems, and data from potential digital attacks. It’s
defending computers and computer systems from hackers, information breaches and other threats.

To get a glimpse of the above concepts, we should split them on to two core sections so that we could get an overview as well
as deep dive into: Artificial Intelligence Cybersecurity These are the things which is much Required for safe Internet.

3. THE CONCEPT OF ARTIFICIAL INTELLIGENCE AND ITS FIELDS

Artificial Intelligence (Al) is the most important branch of contemporary computer science. It is about the creation of systems
that could do activities, which human mind can do like thinking, analysing learning and making decisions. Academic and
technical descriptions of Al differ, with some positing it as a replication of human thought processes, while others regard it as
a suite of algorithm-based technologies for learning independently and processing complex data[6].

Herbert Simon defines Al as the “field that integrates psychology and cognitive science with computer science, fueling efforts
to enable computers to do things at which humans excel — understand language, control acrobatic robots, and
reasoning[4],while Rich and King define it as “the study of how to get computers to do things at which, at the moment can
only be done by people[5], and Information Industry Council (11C) posits that Al is a set of technologies capable of learning
from experience, adjusting based on changes in environment- even anticipating future events and use reasoning toward
achieving certain goals within constraints[7].

Although the meaning may vary, an increasing number of scholars agree that artificial intelligence has become a more critical
part of human life [8], having been applied in sectors, such as health, education, transportation, entertainment and cyber
security to name but a few which explains how integral it has become as regards boosting performance and enhancing
efficiency in different lines of businesses.

Acrtificial Intelligence Is making it's way into all sorts of critical fields, And One Of the most disruptive tech that has changed
several important sectors around the globe is Al. Al in military and working for industry:- Drone, robots and self-driving cars
Al makes them to work efficiently. Al has enabled the accurate diagnosis of diseases and personalized treatment plans in
medical science, which has improved cure rate. Smart platforms and real-time translation can be found in education, and
continue to enhance learning (interaction automatic interpretation between languages). In security and economy areas,
financial crime monitoring, risk management and data analysis or decisions aiming at proactively control (1) are examples of
how it is used. Hence, Al is not merely a kind of software technology which is capable to be classified as one cognitive
revolution for the industrial reconstruction and social process, even it has some limits of usefulness in these areas which they
are very depend on human creation or intuition [9].

4. THE CONCEPT OF CYBER SECURITY AND ITS DIMENSIONS

Cyber security is the cornerstone of cyberspace protection, encompassing a set of technical, legal, and organizational measures
aimed at securing networks, electronic systems, and data from cyber threats and attacks. These measures aim to protect
information and digital resources from attackers, thus contributing to ensuring digital stability [10].

In this context, cyberspace is defined as the virtual domain in which digital interactions take place, and includes information
infrastructures, networks, software, and databases[11].

According to the definition of the US Department of Defense, cyberspace is a global area within the information environment,
consisting of interconnected networks of computing, communications, processing, and control systems. Cyberspace is an
extension of human activities on land, at sea, and in the air, but it has also become a primary target for increasing cyber
attacks.[12] Cyber threats are illegal activities targeting computer systems or digital infrastructure, such as hacking, malware
implantation, identity theft, electronic espionage, and the disruption of vital services.[13] These threats are characterized by
their continuous evolution and their potential to cause significant damage to the national, economic, and social security of
nations. Cyber security encompasses preventative measures aimed at reducing the risk of cyber attacks and protecting
information resources from unauthorized use.[14] The dimensions of cyber security are manifested in several areas: the
military dimension, which includes protecting military command and control networks; the economic dimension, which
focuses on securing electronic banking and commercial systems; the social dimension, which aims to protect the privacy of
individuals and social networks from exploitation; the political dimension, which protects national sovereignty from electronic
interference; and finally, the legal dimension, which focuses on developing legislation to combat cybercrimes and regulate the
digital space[15].
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5. THE IMPACT OF ARTIFICIAL INTELLIGENCE ON ENHANCING CYBER SECURITY

Artificial intelligence has become a pivotal tool in the development of modern cyber security

systems, due to the advanced capabilities it provides in data processing, predicting threats, and responding quickly to them.
However, these capabilities, despite their importance, are not without technical, human, and legal challenges that hinder its
widespread adoption. Accordingly, in this section, we will address the main functions of artificial intelligence in cyber security
in the first section, and then present the most important challenges facing its use in the second section [16].

6. MAIN FUNCTIONS OF ARTIFICIAL INTELLIGENCE IN CYBER SECURITY

Artificial intelligence (Al) represents a fundamental pillar in combating digital threats, having proven highly effective in
several areas. First, in dealing with massive amounts of data, as cyberspace experiences massive flows of data daily, making
manual examination impossible. This allows Al, through machine learning techniques, to monitor data traffic, analyze server
activity, and detect potential risks with high accuracy and extreme speed[17].

Secondly, when forecasting future threats, Al helps in analyzing unusual patterns present in data and predicting upcoming
attacks along with proactively taken countermeasures to minimize it. [18]

Third, Al shortens the time to identify threats because it operates in real time and this acceleration improves response times as
well as makes digital systems more resistant against attacks. [19]

Fourth, it plays a role in cost savings for financial market loses because research have proved that application of Al could
minimize the financial loss due to cyber-attack. [20].

One of the leading Al technologies to transform this domain is Chat GPT which has been employed successfully in helping
engineers, training employees, analyzing malware and supporting digital forensic investigations. Though there are worries that
it can be used for criminal or deceitful purposes, the advantages of being able to sharpen cyber security defense tools should
outweigh these risks. [21].

7. CHALLENGES FACING ARTIFICIAL INTELLIGENCE IN CYBER SECURITY

There are significant opportunities and barriers towards the adoption of Al to improve the cyber security.

Significant technical complexity and heavy required resources are a few of the severe problems in reality, constructing
efficient Al systems demand large-scale investment into infrastructure including high performance data centers, computing
power and huge memory pools which is unsustainable to many organizations.

Besides, the lack of expertise in artificial intelligence and cyber security makes it difficult to design such systems as most
organizations struggle to hire domain experts which will be responsible for developing and maintaining these kinds of
systems.

Moreover, big data is so varied and large that we have smart processing image and huge investment demands for learning: it
cannot be solved with lots of money, therefore those values of Al are not all universally employed.

8. CONCLUSION

The research proved that the cyber is world open to human beings and powers equally and it faced with various risk including
cyber terrorism or virus, cyber-crime (theft), war between states in digital form. Nevertheless, artificial intelligence (Al) has
been a game changer in working against this scourge, delivering big data analysis, attack previews and fast responses. As
internet of things matures, we need to consider various issues for its application in real scenarios (especially that as a solution
to dangerous goods transportation), such as vulnerabilities being exploited by malicious users and the lack of applicable laws
which governs on it. Hence, the study proposes that national and international legislations need to be issued in order to
regulate and govern Al use within security sector, while specialized authorizes should also be established for controlling its
applications with regard to the cyber security and allocating a human and technical capacity building for keeping updated with
the rapid job alterations in this field. From here it can be inferred that Al stands as an efficiency-improving tool when cyber
security is talk, if used in a balanced legal-ethical frame ensuring preservation of privacy and reduction of risks.
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