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Abstract: The rapid advancement of technology has led up to the amalgamation of artificial intelligence into cybersecurity, with a
strong focus on its ability to enhance security protocols. Al is distinctive by its capability to mimic human intelligence and plays a
big role in performing repetitive tasks and providing responses to potential threats. The Al technologies discussed in previous
studies in this paper, such as machine and deep learning, and others, enable systems to identify and predict vulnerabilities and
respond to incidents at present. The literature review in this paper includes studies from 2018 to 2025 that investigation the
application and use of (Al) in cybersecurity, its challenges, ethical considerations, and benefits. Notably, data privacy challenges,
ethical challenges such as algorithmic biases, and the need for explainable Al (XAIl) are highlighted. This research paper has
reached many of the findings included in previous studies, revealing gaps in research and emphasizing the need to develop
proficiency and implement skills in Al applications in the field of cybersecurity. The researcher used systematic literature review
methodology, categorizing and dividing studies according to thematic structure, such as the "National Institute of Standards and
Technology" (NIST) Cybersecurity Framework. The results demonstrated that Al can significantly assist defense mechanisms in
various areas, including intrusion detection and malware identification, and network anomaly detection. In addition, this research
paper discussed the challenges of emerging technologies such as blockchain, and clarified the economic, regulatory, and social
implications and future direction of Al in the domain of cybersecurity. The main and fundamental challenges identified included
the potential for losses, rising costs, and vulnerabilities in Al systems. This study emphasizes the need to explore new Al
technologies and integrate them with other technologies to promote and develop cybersecurity mechanisms. This research
ultimately emphasizes the transformative possibility of Al in mitigating cyber threats and enhancing and intensifying
comprehensive cybersecurity postures.
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advanced systems enable vulnerability prediction, rapid real-time
incident response, and capability to identify modality in data
(Adewusi et al., 2024).

Introduction

The digital age has led to an increase in cyber-attacks, making
cybersecurity a critical pillar for organizations worldwide. While
traditional security measures are essential, they may be entirely
insufficient to effectively address evolving threats (Dambe et al.,
2023). Artificial intelligence, known as the ability, to mimic
humans' intelligence through machines and technical tools
programmed to learn and think, it appeared as a machine to
reinforce and develop cybersecurity by performing tasks,
identifying anomalies, and discovering highly effective responses
to anticipated threats (Burhanuddin et al.,2024).

The development of (Al), machines and deep learning is expanding
very rapidly, impacting various fields, including cybersecurity
(Geluvaraj et al., 2019). The primary goal of systems design is to
configure and configure machines to function as if they possess
and contain human intelligence, enabling them to solve problems
and complete complex tasks (Balajiet al., 2024). In the scope of
cybersecurity, these modern technologies help detect and identify
cyber threats and respond to them immediately, which are currently
evolving at a rapid pace, eliminating the need for traditional
Cybersecurity is the application of defense networks, systems, detection methods (Nageab al., 2024).
organization, and personal data from cyber-attacks, unauthorized
access, damage, etc. It is one of the most important fields for
organizations and institutions at the present time (Laato et al.,

This paper explores the role of (Al) in cybersecurity, discussing its
most important current applications, challenges, prospects, and
benefits. By integrating artificial intelligence with traditional

2024).

Artificial intelligence in cybersecurity has a large range of
applications, it contains natural language processing, machine and
deep learning (Ankalaki, 2025). These modern technologies and

security practices, institutions and organizations can enhance and
strengthen their defense mechanisms and procedures and ensure
better data protection against all cyber threats.
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1. Literature Review: First Section Covers Studies
Published Between (2018 to 2021)
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To begin with, the study by Apruzzese et al., (2018) this
study focused on the applications and techniques of machine
and deep learning around cybersecurity. The researchers
used a literature review to assess the benefits of these
approaches in developing and improving systems security
methods and procedures. They also examined and focused
on the moral implications of using artificial intelligence in
cybersecurity. This study identified the multiple ways in
which machine and deep learning can enhance and improve
cybersecurity, especially in the areas of threat identification,
detection, and systems security, with a focus on the ethical
implications that must be considered when applying and
using artificial intelligence in cybersecurity.

Furthermore, the study by Blancaflor et al., (2020) this study
takes a qualitative approach to understanding the ethical
integration of (Al) into cybersecurity, focusing on balancing
Al's capabilities and effectiveness in cybersecurity while
ensuring and protecting ethical standards and human rights.
It highlights apprehensiveness such as data confidentiality
and algorithmic bias, two critical issues when applying Al
technologies to cybersecurity. This integration may require
equal protection of human rights as Al advances.
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Additionally, the study by Zhang et al., (2020) this study
utilizes a literature review and competitive analysis
approach to discuss the role of artificial intelligence (Al) in
addressing cybersecurity challenges, strongly emphasizing
the lack of Al-specific competencies. It proposes organizing
and implementing cybersecurity competitions as an effective
tool for developing expertise and competencies in this field.
It also focuses on building the human capital necessary to
meet the growing demand for Al applications in
cybersecurity and ensuring the readiness of specialized
experts to confront advanced cyber threats.

Moreover, Bokhari (2020) this study explores various Al-
based security techniques, by using a literature review
approach, and it focuses on intrusion detection, malware,
and network anomalies. It also discusses the progress role of
Al in countering and addressing cybersecurity threats,
predominately in 5G networks. Modern Al technologies play
a powerful role in enhancing and improving the overall
security and protection of modern network infrastructure and
malware detection, given the growing number of cyber
threats. Figure: (1) Explains the path of the framework
suggested by the previous study to know the level of
cybersecurity in smart cities, and the moderating importance
of stakeholder engagement was systematically tested using
structural equation modeling (SEM) in SmartPLS 4.0.
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Figure: (1) (Bokhari, 2020)

In addition, Morovat (2020) this study uses a literature
review to explore the evolving impact of artificial
intelligence for improving and supporting cybersecurity,
with increasing prevalence of cyberattacks, Al technologies
are being used to create and design intelligent models that
are fully capable of protecting systems from phishing and
other threats. This study highlights the rapid developments
in Al to address growing security challenges and it has
become a key component of modern cybersecurity
protection systems.

1.6

Furthermore, this study by Welukar et al., (2021) this study
utilizes data analysis to examine how Al processes massive
amounts of data efficiently, identifies methods, and provides
a response to threats. It highlights various Al applications
and techniques, such as fraud detection and botnet detection,
while considering challenges such as high costs, privacy
concerns, and potential job losses. Despite these challenges,
the study demonstrates that Al can respond quickly to
threats and can enhance cybersecurity, enabling robust

security measures.
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1.8

Moreover, the study by Hariharan et al., (2021) this study
utilizes a literature review and qualitative analysis to explore
the importance of explainable Al in cybersecurity, it
discusses the necessity and importance of making Al
decisions clear, while balancing this with accuracy in
cybersecurity applications. This study also emphasizes the
importance of having highly interpretable evidence (Al)
models and methods, as transparency in Al-related decision-
making is crucial to enhancing the effectiveness of
cybersecurity measures.

Furthermore, the study by Kaur et al., (2021) this study
proposes a classification based on a literature review to
categorize Al technologies based on their role in
cybersecurity. This classification examines important
scientific research papers, discusses Al applications in
cybersecurity, and highlights research gaps. This
classification helps clarify the various applications of Al in
cybersecurity and provides a framework for further research
in this area.
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The study by Capuano et al. (2022) used a systematic
review and literature review methodology to review over
300 research papers on explainable artificial intelligence
(XAI) in cybersecurity. It explores the risks associated with
declining Al transparency and how Al methods and
approaches can address these challenges. This study
identifies areas where Al attacks are likely to be vulnerable
due to declining explainability and emphasizes the need to
enhance transparency to mitigate security risks.

Finally, the study conducted by Zhang et al., (2022) in this
study, the researchers conducted a comprehensive review of
(Al ) applications in cybersecurity, focusing on particular
areas of interest, including network state awareness,
monitoring malicious behavior, detecting abnormal network
traffic, authentication, and user access. This study also
highlights the challenges that may be encountered in Al
deployment mechanisms and the opportunities it offers in
enhancing and strengthening cybersecurity protocols. It also
highlights the effective contribution of Al in improving and
developing system security while addressing the challenges

of implementing these technologies.

Results and Discussion of the literature Review according to the above studies:

Serial | Author & | Problem of Study Directions/Gaps Method Findings
No. Year
1 Apruzzese | Application of ML and DL in | The ethical impact of (Al) Literature review | Al technologies are advancing
etal, cybersecurity. technologies in the fields of and improving security levels,
2018 cybersecurity. but ethical problems such as
biases and data privacy need to
be processed
2 Blancaflor | The Ethical Integration of Balancing the power of Al with | Qualitative Artificial intelligence has
etal., (Al) into Cybersecurity. human rights and ethical analysis improved cybersecurity but
2020 standards. raises concerns about bias and
data privacy.
3 Zhang et Shortage in the number of The need for educational Literature review | Artificial intelligence can
al., 2020 specialists in artificial programs to build experience in | and analysis of enhance, strengthen, and
intelligence for cybersecurity. | artificial intelligence in the competitions support cybersecurity, but it
ambit of cybersecurity. requires greater numbers of
skilled professionals.
4 Bokhari, Al-based security mechanisms | The role of (Al) in securing 5G | Literature review | Avrtificial intelligence helps
2020 and technologies in the scope | networks. detect malware, especially in
of cybersecurity. complex systems such as 5G.
5 Morovat, | The accelerating impacts of Rapidly evolving Al Literature review | Rapid developments in
2020 artificial intelligence on technologies address defense artificial intelligence have
cybersecurity. and protection against modern helped effectively handling
threats. cyber threats.
6 Welukar The role of (Al) in processing | Rising costs, privacy concerns, | Case studies and Al improves and enhances the
etal., large data for cybersecurity and job displacement. data analysis. efficiency of threat response
2021 purposes. time, but it raises the issue of
data privacy and high cost.
7 Hariharan | Explainable Al (XAl) in Achieving a balance between Literature review | Al is critical to trust but must
etal., cybersecurity. interpretability and accuracy in | and qualitative balance transparency and
2021 cybersecurity decision-making. | analysis. decision accuracy
8 Kaur et Classification of Al Identify research gaps in Al- Literature review | Proposing a framework for Al
al., 2021 technologies and applications | based cybersecurity and taxonomy. in cybersecurity and
in cybersecurity. applications. identifying key research gaps.
9 Capuano Lack of transparency in Al The need for better, explainable | Systematic XAl can reduce the risks
etal., systems. (XAI) methods for review associated with non-
2022 cybersecurity. transparent Al, particularly in
the areas of cybersecurity.
10 Zhang et Al in user access Identifying challenges in Literature review | Artificial Intelligence enhances
al., 2022 authentication and network deploying Al in cybersecurity. and strengthens the security of
awareness. the system.
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2. Literature Review: Second Section Covers Studies
Published Between 2023 to 2025

2.1 To begin with, Kauret et al., (2023) in this study, researchers
used a comprehensive review of 2,395 studies to categorize Al use
cases in cybersecurity, based on the "National Institute of
Standards and Technology” (NIST) framework. The study
confirmed Al's ability to perform tasks and identify threats
efficiently. It also pointed to new future research directions,
including exploring new Al technologies for cybersecurity
applications and systems.

2.2 In addition, Ozkan-Okay et al., (2024) the researchers used
algorithmic analysis and focused on the function of machine
learning in malware discovery. The study discussed the importance
of minimizing human intervention in real-time threat detection and
highlighted how appliances learning algorithms can be used to
detect malware and enhance security measures with minimal
human oversight.

2.3 Moreover, Yadav et al., (2023) this study explored the potential
of "open-source intelligence" (OSINT) to strengthen and enhance
cybersecurity, by using a data analysis methodology. It also
examined how Al can extract valuable information from publicly
obtainable data, such as social media and other open sources, to
enhance and improve threat detection and rapid response strategies
and mechanisms.

2.4 Furthermore, Michael et al., (2023) they used a literature
review methodology to discuss the role of (Al) in performing

cybersecurity tasks and responsibilities. The study confirmed Al's
strength to identify threats quickly and efficiently, leading to
improved cybersecurity operations in organizations. Despite these
advantages, the research paper also discussed the risks associated
with Al in cybersecurity, including system vulnerabilities.

2.5 Also, study by Choithani et al., (2024) In this research paper,
the researchers used a cross-sectional review methodology to
explore the application of Al techniques, such as "support vector
machines" (SVMs), "artificial neural networks" (ANNSs), and long
short-term memory (LSTMSs), cryptocurrency security. The paper
discussed how these techniques can detect fraud and predict prices
in the rapidly evolving fields of finance and cybersecurity.

2.6 Moving on to another study in 2024, Jada et al., (2024)
Researchers evaluated the effectiveness and efficiency of Al-based
technologies in cybersecurity using literature review methodology.
They analyzed 73 peer-reviewed articles, focusing on the service of
(Al) in enhancing threat intelligence and protection mechanisms.
They also highlighted numerous defy, such as attacks and the
necessity for high-quality data for Al deployment.

2.7 Similarly, Al Siam et al., (2024) the researchers conducted a
literature review to explore the role of Al in five aspects of
cybersecurity, as illustrated in figure (2): threat detection and
awareness, endpoint security, fraud detection, network security,
and authentication. The study also discussed developments in
anomaly detection algorithms, machine learning, and deep
learning, and identified gaps in current research.
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Figure (2) Artificial intelligence solution domains in security

2.8 In addition, Mohammed et al., (2024) the researchers used a
literature review methodology to explore Al-powered intrusion
detection systems (IDSs) and focused on their advantages over
other intrusion detection systems. The study concluded that Al-
powered IDSs are more robust in detecting cyber threats,
potentially improving and enhancing an organization's overall
security framework.

2.9 Furthermore, research conducted by, Ramos et al., (2024)
explored how blockchain technologies can enhance and strengthen
Al-powered cybersecurity, by using a literature review
methodology. They discussed the mechanisms for integrating
blockchain with Al to improve data governance and access control,

highlighting the potential of blockchain to prevent attacks such as
data leakage.

2.10 Moreover, Saleh (2024) The researcher investigated the role
of blockchain technologies in providing Al models. This study
demonstrated how blockchain can enable stable and transparent
data storage, enhancing the integrity and reliability of Al models
used in cybersecurity.

2.11 The researcher, Salem et al., (2024) conducted a study that
aimed to examine Al-powered cyberattack detection techniques
and mechanisms. They analyzed 60 research papers to propose a
structure for evaluating the performance of Al in detecting
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malware and malicious emails. Also, addressed the importance of
leveraging Al to protect against cyber threats.

2.12 A study by Obioha-Val et al., (2025) The researchers used a
literature survey method to explore the role of Al in cyber
espionage operations. Also, they discussed the offensive
applications of artificial intelligence in cyber espionage strategies
and plans, emphasizing and clarifying the accuracy of Al-based
cyber-attacks and ethical security challenges and concerns.

2.13 As well as studying by Radanliev (2024) the researcher
examined the influence of modernistic technologies, such as
artificial intelligence, blockchain, and IoT on cybersecurity. The
study concluded that these technologies could enhance threat
detection and data confidentiality, while introducing new risks,
such as Al-driven attacks. The researcher emphasized the need for
cooperation among countries to address these challenges.

2.14 Furthermore, Rafy et al., (2025) the study focused on
strategies and mechanisms for mitigating risks and vulnerabilities
in cybersecurity using artificial intelligence. Researchers used a
literature review and risk assessment approach. The study
emphasized the negative social and economic consequences and
impacts of integrating artificial intelligence into cybersecurity and
highlighted the need for effective guidelines and a framework to
maximize and enhance the benefits of artificial intelligence while
minimizing the potential risks.

2.15 Additionally, Patel et al., (2025) the study explored how to
integrate generative Al into cloud security using case studies and
algorithm evaluation. It concluded that Al could improve and
enhance threat detection and vulnerability management. The study
also discussed how Al can enhance operational efficiency, but on
the other hand, challenges posed by risks and complex decision-
making processes remain.

2.16 Moreover, this study was carried out by a researcher Sontan et
al., (2024) they reviewed various papers to examine the effective
role of Al in cybersecurity, with a strong focus on machine
learning modelsand natural language processing techniques. The
study highlighted the potential of artificial intelligence in detecting
threats, analyzing vulnerabilities, and responding quickly, while
also addressing ethical concerns such as machine learning in
cybersecurity.

2.17 In addition, Ajayi et al., (2025) several researchers in this
study used machine learning models and data analysis to
effectiveness of artificial intelligence. They used machine learning
models such as random forest classifiers with a cryptographic
transaction dataset. The results showed that security measures
using Al helped reduce fraudulent attacks by 76.86%. However,
these models had a high false negative rate (89.54%), indicating
that many fraudulent actions went undetected due to algorithmic
bias. The variance-to-equality ratio was 0.7793. The study

proposes improving anomaly detection mechanisms and methods
to improve the reliability of Al.

2.18 Jain et al., (2025) they used case studies and forensic analysis
to explore the responsibility role of artificial intelligence in
cybersecurity forensics and address cyber threat challenges. Al
enhances forensic analysis by improving and enhancing the
examination of digital evidence and identifying threat actors. The
study highlights the impact of Al on privacy and transparency
concerns. Real-life cases, such as human trafficking in Thailand
and child nudity on Facebook, demonstrate Al's effectiveness in
detecting malware and predicting threats. Also, they highlight the
need to continue integrating Al in security part to enhance and
strengthen forensic analysis capabilities, protect and preserve
digital evidence, and improve cybercrime response strategies and
mechanisms.

2.19 Moreover, Sharko et al., (2024 This study discusses the role of
artificial intelligence (Al) algorithms in enhancing and improving
the protection and defense of systems. The researchers used a
literature review and systems analysis to identify the fundamental
strengths of Al in cybersecurity, including its benefits and practical
applications at a major global company like Amazon. The study
also highlights the advantages of using Al technology to enhance
cybersecurity.

2.20 Additionally, Malatji (2024) The researchers in this study
used a model development and system analysis methodology to
develop a model of human-Al interaction to enhance cybersecurity
operations. This model integrates various models of human-
machine interaction, such as "interactive systems," to manage Al-
based cybersecurity tasks. The model includes five main elements:
decision-making matrices, a dynamic model, task allocation,
feedback, and interoperability, which together improve efficiency
and protect against evolving cyber threats. Further research
directions are proposed, including improving the overall
understanding of the model through developments in artificial
intelligence and machine learning.

2.21 Finally, Nour et al., (2025) Researchers discussed the
essential part of artificial intelligence in addressing the challenges
faced by traditional cybersecurity methods. They utilized literature
reviews and predictive modeling to explore how Al can enhance
cybersecurity through various techniques such as automated
Learning and data prediction. The paper identifies various Al-
based strategies and mechanisms, such as anomaly detection and
predictive modeling, to enhance cybersecurity and protection. The
paper also addresses the shortcomings of artificial intelligence in
cybersecurity, including data privacy concerns and vulnerability to
attacks. The paper emphasizes the importance of Al in
cybersecurity and provides recommendations for future research
and development growth in this field.




Findings and Discussion of the literature Review according to the above studies:

Serial Author & Problem of Study Directions/Gaps Method Findings
No. Year
1 Kauret etal., | Distinguishing the Review and explore new Al Comprehensive Al can perform tasks and
2023 areas of use and technologies for cybersecurity review. improve security, with future
employment of Al in | applications and systems. trends in developing new Al
the Sector of methods.
cybersecurity.
2 Ozkan- Machine learning in Human intervention has a Case study and Machine learning helps reduce
Okay, 2024 malware detection. Essential negative impact on the | algorithm analysis. human intervention in malware
efficiency of real-time threat detection and improves timely
detection. threat response.
3 Yadav et al., | Open-source Extracting valuable information Data analysis and case | OSINT can enhance and
2023 intelligence (OSINT) | from open sources to detect and studies. strengthen threat detection and
in cybersecurity. identify threats. awareness by using publicly
available data, such as social
media.
4 Michael et Performing Risk of security vulnerabilities Literature review Al can detect threats very
al., 2023 cybersecurity tasks and system failure. efficiently, but there are risks
using artificial related to system
intelligence. vulnerabilities.

5 Choithani et | Using artificial Fraud detection and price Literature review and | Artificial intelligence

al.,, 2024 intelligence prediction. case studies. technologies are working to
techniques and identify fraud and manage
mechanisms in cryptocurrency security.
cryptocurrency
security.

6 Jadaetal., Al-based Challenges posed by attacks and | Literature review Artificial intelligence is

2024 technologies in the need for Reliable data. strengthening threat

cybersecurity. intelligence and protection
mechanisms.
7 Al Siam et Artificial intelligence | Gaps and loopholes in machine Literature survey. Artificial intelligence has
al., 2024 and its role in learning and neural Networks for developments in aspects of
cybersecurity. knowledge and anomaly spotting. cybersecurity.

8 Mohammed | Al-based Intrusion The power of Al compared to Literature review, and | Al-powered intrusion detection

et al., 2024 Detection Systems other intrusion detection systems. | system evaluation. systems provide flexibility in
(IDSs). detecting cyber threats.
9 Ramos et al., | Blockchain Blockchain technology can literature review. Blockchain technologies can
2024 technology and its mitigate and reduce the severity enhance cybersecurity through
integration with of attacks such as data theft. artificial intelligence, by
machine learning in protecting data.
cybersecurity.

10 Saleh, 2024 Blockchain Improving and developing the Literature review, Blockchain can enable stable
technology in transparency of Al models. system analysis and transparent data storage.
securing Al models.

11 Salemetal.,, | Al-based cyberattack | Evaluating the effectiveness and | Literature review Artificial intelligence enhances

2024 detection efficiency of artificial the detection of cyber-attacks
mechanisms. intelligence in detecting network by addressing threats and
intrusions and detecting malware. improving response
mechanisms.
12 Obioha-Val Artificial intelligence | Precision of Al-driven Literature review Al plays a role in both
etal., 2025 in cyber espionage. cyberattacks and attribution offensive and defensive cyber
challenges. espionage, raising challenges
in ethical concerns.

13 Radanliev, The impact of New risks of Al attacks and loT Literature review & 10T, blockchain, and Al are

2024 modern technologies | privacy concerns. policy analysis. strengthening cybersecurity,
on cybersecurity. but new risks exist that require
international cooperation.

14 Rafy et al., Mitigating Integrating artificial intelligence Literature review & Artificial intelligence can

2025 vulnerabilities using | into cybersecurity and its social risk assessment mitigate cybersecurity risks,

artificial intelligence.

and economic impacts.

but strong ethical and
economic frameworks are

needed.
¢




15 Patel et al., Integrating Al into Risks and complex decision- Case studies & Al improves cloud security but
2025 cloud security. making in cloud security. algorithm evaluation poses challenges due to
complex attacks and decisions.

16 Sontan et al., | The contribution of Ethical Challenges and Machine Literature review Al enhances and supports

2024 (Al to Learning in Cybersecurity. cybersecurity and there are
Cybersecurity Using ethical issues, especially
machine learning regarding learning

technologies.

17 Ajayi, 2025 | The effectiveness There are high rates of false Machine learning Al reduces fraud by 76.86%,
and power of negatives due to algorithmic bias | models & data but there are high rates of false
artificial intelligence analysis. negatives due to algorithmic
in detecting fraud bias.
using machine
learning.

18 Jain et al., Al in cybersecurity Challenges in cyber threats and Case studies & Artificial intelligence has

2025 forensics. incident responses. forensic analysis enhanced and strengthened
forensic analysis and incident
responses to cybercrimes,
leading to improved digital
evidence.

19 Sharko et al., | Artificial intelligence | Real-world application in large Literature review & Al enhances system protection

2024 algorithms play a companies. system analysis and security, especially in large
role in improving companies
system protection.

20 Malatji, Human-Al teamwork | Improving understanding Model development & | A model that enhances

2024 model for processes through artificial system analysis cybersecurity operations by
cybersecurity intelligence and machine integrating Al with human
operations. learning. decision-making.

21 Nour et al., The increasing role Concerns related to data privacy Literature review & Al improves cybersecurity by

2025 of (Al) in and attack mitigation. predictive modeling enhancing threat recognition,
cybersecurity but data privacy challenges
approaches. exist.

Research Methodology

In this study, the researcher relied on Comprehensive literature
review to evaluate the influence of artificial intelligence in
cybersecurity, with a comprehensive focus on automated learning
and deep learning. The methodology follows a systematic approach
to obtaining comprehensive information on relevant research,
enabling the verification of research gaps.

The number of cyber threats has increased significantly, causing
significant changes in cybersecurity approaches, and the
complexity of attacks is now greater than the capabilities of
established strategies, so artificial intelligence technologies must
be integrated into cybersecurity (Tariq et al., 2023).

1. Research Design

The researcher relied on qualitative research design and methods,
collecting results from conferences, reports, and peer-reviewed
scientific articles. The central objectives of this study are:

e Investigating the mechanisms of artificial intelligence in
enhancing cybersecurity.

e  Addressing ethical issues in
cybersecurity.

e Analyzing challenges and guiding future research.

the field of Al-based

2. Data Collection

Data collection included relevant studies from academic databases,
including:

e |EEE Xplore

e  Springer

e  Elsevier

e ACM Digital Library

e Academic journal platform
e  Google Scholar

3. Inclusion and Exclusion Criteria

To ensure the significance and quality of the selected studies, the
researcher applied the following criteria:

Inclusion Criteria:

e  The researcher selected articles published in academic
journals and conference papers.

e  The researcher focused on selecting studies published
between 2018 and 2025.

e Research focused on Al technologies in cybersecurity.

e  Research papers discuss the challenges of Al in cybersecurity.

e  Studies evaluating the impact of Al on cybersecurity
operations and risk assessment.

Exclusion Criteria:

e  The researcher did not select unreviewed blog posts.
e  Research papers using outdated Al methodologies.




4. Data Analysis

The researcher used a thematic analytical approach to categorize
the reviewed literature into key areas:

5.

Al Applications in Cybersecurity.

Ethical Considerations in Al-Powered Cybersecurity.
Explainable Al.

Modern Al Technologies in Cybersecurity.
Challenges and Future Directions.

Ethical Considerations

Ethical considerations were maintained by:

Results and Discussion

Table: (1) Show the number of research areas in this paper:

Avoiding plagiarism.

The researcher's commitment to presenting the research fairly,

without misrepresentation or misinterpretation.

Allegiance to adhering to the standards and principles of

academic integrity.

6. Future Research Directions

Based on previous studies, future research should focus on:

Analyzing new Al technologies.

Enhancing Al's ability to counter attacks.
Integrating Al with other new technologies.

Subject Number of Research Studies
|AI in Cybersecurity (General) 9 studies
|Ethica| Considerations in Al and Cybersecurity 2 studies
|Al-based Defense Mechanisms 2studies
Explainable Al (XAl) in Cybersecurity 4 studies
|AI Taxonomy for Cybersecurity 1 study
Machine Learning for Threat Detection 4 studies
Open-Source Intelligence (OSINT) in Cybersecurity 1 study
Al in Cryptocurrency Security 3 studies
Al and Blockchain Integration 2 studies
Al for Intrusion Detection Systems (IDS) 1 study
Al in Cyber Diplomacy and National Security 2 studies
Al in Cloud Security 1 study
Al-Driven Cyber Forensics 1 study
Al in Cybersecurity Governance and Risk Mitigation 1 study
Al for System Protection in Large Companies 1 study
Human-Al Teaming (HAIT) in Cybersecurity 1 study




Number of Research Studies in Different Al and Cybersecurity Topics

Al'in Cybersecurity (General)

Ethical Considerations in Al and Cybersecurity
Al-based Defense Mechanisms

Explainable Al (XAl) in Cybersecurity

Al Taxonomy for Cybersecurity

Machine Learning for Threat Detection
Open-Source Intelligence (OSINT) in Cybersecurity
Al in Cryptocurrency Security

Al and Blockchain Integration

Al for Intrusion Detection Systems (IDS)

Al in Cyber Diplomacy and National Security

Al in Cloud Security

Al-Driven Cyber Forensics

Al in Cybersecurity Governance and Risk Mitigation
Al for System Protection in Large Companies
Human-Al Teaming (HAIT) in Cybersecurity

Subjects

0 2 4 6 8
Number of Research Studies

Figure 3
Source: My own preparation.

The graph shows scientific studies on the topics of artificial intelligence and cybersecurity. It also shows that the number of scientific papers in
the field of "artificial intelligence in cybersecurity in general™ is the largest and of great interest to researchers, while many specialized topics in
this field are of less interest to researchers.

Table: (2) Below is a comprehensive summary of the number of studies that used each methodology:

Methodology Number of Studies |
Literature Review 25 |
Case Studies 14 |
Data Analysis 3 |
Comprehensive Review 2 |
Categorization 2 |
Meta-Analysis 1 |
Gap Analysis 2 |
|System Evaluation 2 |
|System Analysis 4 |
Policy Analysis 2 |
Risk Assessment 2 |
Model Development 2 |
Predictive Modeling 2 |
Forensic Analysis 1 |
|Algorithm Evaluation 2 |




The chart shows a representation of the number of studies for each methodology
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intelligence in enhancing and strengthening cybersecurity, and its
potential to enhance digital security and address challenges. With
the increasing number of cyber threats, which often fail traditional
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technologies such as machines and deep learning. These
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anomalies, and responding quickly to cyber risks, enabling
significant development and increased efficiency in cybersecurity.
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identified challenge is the decline in the number of Al
cybersecurity specialists, underscoring the need for skill-building
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studies indicate that explainable Al... In conclusion, while Al
offers significant advances in cybersecurity, careful consideration
of its challenges and extensive research into its ethical implications
is essential. Through a comprehensive understanding of Al
capabilities, organizations can design robust cybersecurity systems
that can effectively and consistently counter threats.
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