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Abstract 
This study aims to explore the primary applications of artificial intelligence (AI) in strengthening 

cyber security and to examine the key challenges associated with its implementation. The research is 

grounded in a comprehensive review and critical analysis of prior literature, including scientific 

journals, academic books, and official reports that address the role of AI in cyber security. 

Findings indicate that AI significantly enhances the effectiveness of cyber security strategies by 

enabling proactive threat detection and swift incident response. The study also highlights an urgent 

need for capacity-building through the training and development of human resources capable of 

understanding and applying AI technologies within cyber security frameworks. Moreover, the 

research underscores the necessity of establishing robust legal and ethical frameworks to ensure the 

responsible and secure deployment of AI in institutional settings. 

Based on these findings, the study recommends reinforcing cyber security infrastructure, investing in 

human capital development, and proactively addressing the legal and ethical challenges posed by AI 

integration in cyber security practices. 
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 :الولخص

تهدد ه هددلٍ اس  الددا تسددف الستخددمه االددسي اهمق االملددكا سسلاٌكددمق اسددلزمز اامدد ٌم    دد  ت   دد  ااهددي 

اسسكبراً ، بمةضم ا تسف تحلكل اسسح  مق اسرئكسكا اسورتب ا بس بكلاهم. تسسٌ  هدلٍ اس  الدا تسدف هرا  دا ةدمهلا 

اازمي وكدا، واسسلادم  ر اسرلدوكا اسسدد   وتحلكدل ًلاد ل سبيبكدمق اسسدمبلاا، بوددم  د  جسد  اسومدةق اس لوكدا، واستسدد 

 .تٌموست يو  اسلزمز اام ٌم      هممل ااهي اسسكبراً 

تخكر اسٌسمئج تسف أى اسلزمز اام ٌم    سهن بختل زبكر    ت       مسكا الدسراتكمكمق ااهدي اسسدكبراً  هدي 

 ي اسسه   اق واالسممبا اسسر  ا سلحدىاي.. زودم تسدلل اس  الدا اسعدىز  لدف  خةل توتكي استخف االسبمق 
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اسحم ا اسولحّا سبٌدمز اسلاد  اق اسبخدر ا هدي خدةل تد     وت دى ر اسودىا ي اسبخدر ا اسلادمي و  لدف  هدن وت بكد  

 تلاٌكمق اسلزمز اام ٌم   ضوي أطر ااهي اسسكبراً .  ةوو  لف جس ، تؤز  اس  الدا  لدف ضدرو و وضد 

 .أطر قمًىًكا وأخةقكا قى ا تعوي االسي ام اسوسؤول والآهي سللزمز اام ٌم   ياخل اسوؤلسمق

والسٌمياً تسف هلٍ اسٌسمئج، تىم  اس  الا بس     اسبٌكدا اسسحسكدا سبهدي اسسدكبراً ، واالدسفوم   د  تٌوكدا  أ  

قكدا اسسد  تهرضدهم  ولكدا يهدج اسدلزمز اسومل اسبخدرل، واسس مهدل بخدتل الدسبمق  هد  اسسحد  مق اسلامًىًكدا وااخة

 .اام ٌم      هوم لمق ااهي اسسكبراً 

 

 .اسوىا ي اسبخر ا، اسسح  مق  ،اسسه   اق ،  ااهي اسسكبراً  ،اسلزمز اام ٌم   الكلوات الذالة: 

1. Introduction 

Artificial Intelligence (AI) plays a crucial role in advancing cyber security by offering 

intelligent tools and techniques that detect, prevent, and respond to cyber threats with 

enhanced efficiency and accuracy. As cyber attacks become increasingly sophisticated and 

frequent, traditional security measures often struggle to identify novel or complex threats. AI 

technologies—such as machine learning, deep learning, and natural language processing—

enable cyber security systems to analyze vast amounts of data in real-time, recognize 

abnormal patterns, and automate threat responses. These capabilities help organizations 

proactively defend their digital infrastructure, reduce breach risks, and strengthen their overall 

security posture [1].Security broadly encompasses methods, procedures, and practices 

designed to protect networks, devices, software, and data from damage, intrusion, and 

unauthorized access. The challenge of cyber security is escalating due to the rapid expansion 

of interconnected tools, systems, and networks. Technological advancements within the 

digital economy and infrastructure exacerbate this issue by driving a sharp increase in cyber 

attacks with potentially devastating consequences. Researchers also highlight the continuous 

evolution of adversaries, including nation-state and criminal groups, and the growing 

sophistication of cyber attacks that exploit new and invasive tactics to target even highly 

secure environments [2]. As a result, cyber attacks are becoming more frequent, larger in 

scale, and more impactful. Therefore, intelligence-driven cyber security is essential to 

managing big data and enabling dynamic defenses against emerging threats. Organizations 

such as the National Institute of Standards and Technology advocate for proactive, adaptive 

approaches that emphasize real-time assessment, continuous monitoring, and data-driven 

analysis to identify, detect, respond to, and document cyber attacks helping to prevent future 

incidents [3]. 

AI, a hallmark of the Fourth Industrial Revolution, has broad applications across many 

domains including military, politics, business, economy, and public services. Its significant 

role in enhancing cyber security makes it especially relevant to both individuals and 

communities worldwide [4]. 

 

 2. Research Problem and Questions: 

Exposure to cyber risks is steadily increasing due to the widespread integration of the 

internet and digital technologies into nearly every aspect of daily life, as well as their 

continuous evolution. Given the growing complexity and sophistication of cyber attacks, 

it has become essential to utilize advanced technologies such as artificial intelligence to 

enhance cyber security strategies and protect critical systems and sensitive  data. 

 In light of the above, the research can be guided by the following central question: 
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          How does artificial intelligence contribute to improved cyber security?   

          The primary question was followed by a series of sub-questions: 

 

1. What fields make use of artificial intelligence technology? 

2. Which artificial intelligence applications are most commonly utilized  

to enhance cyber security? 

3. What difficulties exist in using artificial intelligence in cyber security? 

 

 3. Research Goals : 

      The present study seeks to accomplish the following goals: 

1. Determine which domains make use of artificial intelligence technologies.  

2. Identify the leading artificial intelligence applications employed to cyber security. 

3. Describe the difficulties in implementing artificial intelligence in cyber  

          security. 

 

4. Keywords for the search:  

A. Artificial intellect (AI): This area of computer science is concerned with creating 

programs and systems that can carry out tasks that are comparable to those of human 

intellect. In order to develop models that interact, learn, and make decisions similarly to 

people, this discipline makes use of sophisticated methods and technologies that rely on 

the powerful computing power of computers and information technology. Machine 

translation, planning, cloning, and picture and audio classification are some of the 

subfields of artificial intelligence. AI is a key component of contemporary technological 

advancements and is extensively employed in domains including big data analysis, 

robotics, and the creation of AI applications for diverse sectors [4]. 

 

B. Cyber security: The field of cyber security focuses on defending digital data, computer 

networks, and systems from online threats and attacks. The goal of cyber security is to 

protect data and stop, identify, and address security lapses and cyber attacks that target 

people and businesses. Risk analysis, creating and putting into practice the security 

measures required to safeguard data and networks, and efficiently managing and looking 

into security incidents for ongoing learning and development are all included in this 

discipline. Cyber security is regarded as a crucial component for preserving data 

confidentiality and guaranteeing the uninterrupted operation of computers and associated 

communications [5]. 

 

5. Research Methodology: 

This study adopts a descriptive analytical approach, relying on a review of theoretical 

literature and previous research related to artificial intelligence and cyber security. The 

purpose of this method is to analyze the available data and draw scientific conclusions 

regarding the use of AI technologies to enhance cyber security. Data was collected from 

various sources, including specialized books, official reports, and articles published in 

peer-reviewed scientific journals. A systematic analysis of these studies was conducted to 

understand how artificial intelligence is applied and to assess its effectiveness in detecting 

and responding to cyber threats in a more advanced and efficient manner. 
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6. Previous Studies: 

1. "The Role of Artificial Intelligence in Enhancing Cyber Security and Internal Audit," a 

study by Dambe et al. (2023), sought to investigate how AI may enhance internal audit 

and cyber security procedures. Organizations are actively looking for new methods to 

safeguard their sensitive data and systems in light of the growing frequency of 

sophisticated cyber attacks. Because AI can automate cyber security procedures, detect 

and react to threats instantly, and offer insights into potential vulnerabilities, it has 

emerged as a promising solution to this problem. AI also has promise for increasing 

visibility into organizational operations, improving accuracy, and streamlining internal 

audit processes. This study examines a number of technologies that complement artificial 

intelligence (AI) to enhance internal auditing and cyber security procedures.  

 

2. The study "Harnessing the Powers of Artificial Intelligence to Improve Cyber security" 

(Zeadally et al., 2020) explains that, as a result of growing threats and hackers' constant 

attempts to outsmart law enforcement, cyber security has been a rapidly changing field 

over the past ten years and has been in the news a lot. Though their original reasons for 

carrying out hacks have stayed relatively consistent, cybercriminals have improved their 

techniques over time. Traditional cyber security systems' capacity to detect and thwart 

fresh incursions is eroding. Technological developments in artificial intelligence and 

cryptography, especially in the areas of machine learning and deep learning. 

 

3. "Effectiveness of artificial intelligence techniques against cyber security risks applied to 

the IT industry," a study by Alhayani et al. (2021), sought to determine how well AI 

methods worked in Iraq to address cyber security issues. The researcher gathered data 

from employees in the IT sector. Confirmatory factor analysis, discriminate validity, basic 

model analysis, and hypothesis evaluation were performed on a sample of 468 people in 

this study. The P-values for every variable were determined to be statistically significant, 

with the exception of the expert system, which did not demonstrate a statistically 

significant correlation between cyber security and artificial intelligence. Sample size, 

accessibility, geographic location, and a limited number of variables were the main 

problems. 

 

 

4. "Artificial Intelligence Techniques for Cyber security: A Comprehensive Survey"  ," a 

study by Artificial Intelligence Review. (2023), the study reviews various artificial 

intelligence techniques applied in cyber security, including machine learning, deep 

learning, and evolutionary algorithms. It focuses on applications such as intrusion 

detection, combating malware attacks, and risk management. The study highlights the 

strengths and challenges of these AI techniques in enhancing cyber security defenses. are 

the study results based on the previous text: 

1. Diversity and Effectiveness of AI Techniques: 
The study found that techniques such as machine learning, deep learning, and 

evolutionary algorithms are effectively used in cyber security and achieve 

significant improvements in intrusion detection and attack mitigation. 

2. Improved Detection and Response: 
These techniques enhance the ability to detect cyber attacks early, enabling faster 

and more accurate threat responses. 
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3. RiskManagement:  
AI applications contributed to better security risk assessment and management 

through the analysis of large volumes of data. 

4. Challenges: 
The study highlighted challenges such as the need for large, high-quality training 

datasets, the problem of false alarms, and the difficulty in interpreting model 

results. 

5. Future Directions: 
The study emphasized the importance of developing explainable AI techniques 

and enhancing model flexibility to keep up with evolving threats. 

7. Conceptual Structure : 

 

7.1 Artificial Intelligence: Its Concept and Areas of Use 

 7.1.1 The Concept of Artificial Intelligence: 
  The goal of the field of artificial intelligence is to create programs and systems 

that mimic human intellect in data analysis and decision-making. In addition to 

many other domains, artificial intelligence is utilized in e-commerce, healthcare, 

and education [3]. 

Numerous definitions of AI technology concepts have been published, not only by 

organizations and subject-matter experts but also by individuals with an interest in 

the technology, according to a review of the literature on the topic . 

 

7.1.2 Areas of Use of Artificial Intelligence 

Artificial Intelligence Applications There are numerous applications for  artificial   

intelligence (Research and Information Center, 2021). 

  

A. variety of service sectors, including the military, industry, technology, finance, 

healthcare, and education, use artificial intelligence technologies. Self-driving cars 

and drones, autonomous robots that operate machines used for a range of tasks, 

including working in nuclear reactors and power plants, repairing and extending 

underground cables, exploring mines, and other tasks where smart technologies 

are replacing humans, are notable examples of this technology's applications. 

B. It employs sophisticated computational modeling techniques to investigate how 

the human brain interprets images, retrieves valuable information from them, 

enhances memory, and recognizes voices and faces. This also holds true for the 

creation of video games and electrical games like chess. 

C. Smart devices that can carry out mental tasks like industrial design research, 

process control, and decision-making can exercise motor skills, verbal control, and 

nonlinearity. 

 

D.  It is utilized for real-time language translation with pre-programmed responses, 

automatic comprehension of spoken and written language, and language 

instruction. Numerous Google searches are gathered from internet-connected PCs. 

Since AI is utilized in the financial, industrial, military, and service sectors, it has 

several uses in a wide range of industries. Through educational platforms and pre-

programmed digital apps, it can also be used in the sphere of education. The 

technology of artificial intelligence has various advantages. In the medical industry, it 
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can assist physicians in more correctly diagnosing illnesses and directing therapy; in 

the manufacturing sector, it can enhance production procedures and boost 

productivity. Artificial intelligence-enabled robots are capable of carrying out 

repetitive jobs quickly and accurately. However, in domains that necessitate human 

creativity and intuition, this technology has certain limitations and obstacles [6]. 

 

7.2 Cyber security: Its Concept and Dimensions 

 

7.2.1 The Concept of Cyber security 

 

The protection of data, information systems, and communications networks, including 

internet-connected devices, is known as cyber security. In order to handle risks and stop 

breaches or illegal access, cyber security refers to the standards and preventive measures 

that must be followed [5]. defined it as the activity that guarantees the protection of 

financial and human resources associated with information and communications 

technologies, as well as the capacity to recover from losses and damages brought on by 

possible risks and threats, enabling the quickest possible return to normalcy. 

 

7.2.2 Cyber security Dimensions 

In order to preserve stability and security against all cyber threats, cyber security 

encompasses military, economic, social, political, and human security systems. The 

elements that reinforce the cyber security system are included in integrated security, and 

its most crucial components are [6]. 

 

A. The Military Aspect: 

Maintaining military units' capacity to connect across military networks in order to 

facilitate the sharing of orders and information is the goal of cyber security. Although 

building and implementing a network for the internet and distant destinations is being 

contemplated, it is a risk, particularly if it is not secure. In addition to the possibility of 

losing control of specific weapons, such drones, guided missiles, and satellites, the 

destruction or extortion of military databases could interfere with communications 

between command and control units. 

 

B. The Economic Aspect: 

The internet will serve as the foundation for trade, finance, and financial transactions 

because computers are used to run and grow industries and power the economy. These 

activities are connected through computer networks to ensure cyber security, which is a 

concern that is especially pertinent to the financial sector. 

 

C. The Social Aspect: 

Over 4 billion people use the internet globally, and over 2.6 billion of them utilize social 

networking sites. The greatest rates of human interaction occur on social networking sites, 

which offer a wealth of chances to exchange ideas and positive experiences while also 

exposing people's moral character. In addition to posing a threat to societies, the inability 

to effectively filter online material exposes private data to unlawful use by outside parties, 

endangering national social harmony because of a lack of social cyber security. 
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D. The Aspect of Politics: 

The most compelling evidence of the necessity for cyber security, aside from the leaks of 

sensitive data and privileges that frequently result in diplomatic problems between 

nations, is Russia's cyber intervention in the US elections. 

 

7.3 AI Applications Used to Improve Cyber security 

7.3.1 Functions of AI in Cyber security: 

 

The following applications of AI are utilized to enhance cyber security (Haddawi et al., 

2023): 

 

A. Managing Large Data 

 Our servers handle a lot of activity, which means that every day, a lot of     data is moved 

between our infrastructure and our clients. These procedures show how difficult it is for 

cyber security analysts to look at everything, evaluate possible risks, and make sure AI is 

the best option for identifying these threats that occur during day-to-day activities because 

of its capacity to precisely monitor traffic, examine server activity, and automatically 

identify potential risks. 

 

B. Forecasting Potential Dangers 

It is difficult for cyber security experts to forecast potential dangers due to the 

overwhelming amount of data they handle. Nonetheless, AI's capacity to handle massive 

volumes of data at once makes it possible to identify fraudulent activities early on. It can 

save time and human resources by recognizing potential hazards and preventative actions, 

assisting in maintaining vigilance and taking action to safeguard the company. 

 

C. Improving Detection of Threats Time 

Given that 42% of firms report an increase in time-sensitive threats, it is imperative to 

detect threats promptly. AI can simultaneously analyze enormous volumes of data to 

identify cyber threats, greatly improving security. According to a poll, 23% of firms said 

they were unable to adequately investigate threats, and 56% of organizations said they 

were under a lot of stress from threat analysis that overwhelms cyber analysts. 

 

D. Cutting Expenses 

Every year, data breaches have a major financial impact on a large number of enterprises, 

and this cannot be disregarded. Studies show that companies who use AI technologies for 

their cyber security can save a substantial 80% on costs, with services costing $2.9 

million as opposed to $6.71 million for those that don't. 

 

Among the prominent technologies in the field of AI is ChatGPT, and despite concerns 

related to challenges such as racial bias and a lack of reliable standards, this technology 

has significant benefits in the information security arena. ChatGPT contributes to 

increasing productivity, assisting engineers, training employees, and enhancing law 

enforcement.  

 

The development of ChatGPT also enhances the industry's capacity to identify and react 

to cyber attacks instantly, improving the resilience of cyber security as a whole. 

Additionally, ChatGPT provides tools to help researchers investigate and fight malware, 
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fill in knowledge gaps in security, and support staff cyber security training. 

Notwithstanding potential difficulties, ChatGPT is a significant step in enhancing the 

security and robustness of AI-powered systems 

 

7.4 Challenges of Applying Artificial Intelligence in Cyber security 

When it comes to cyber security, artificial intelligence faces a number of obstacles, such 

as the following [7]. 

 

a) New technological sectors help build and maintain industrial technology and create 

new demands for large investments in memory, data centers, and computer 

capabilities. 

 

b) Organizations have significant challenges in recruiting the right personnel,  gathering 

security data, and implementing the best AI tools when integrating AI into cyber 

security. 

 

c) Data mining tools are among the easiest and most important tools organizations face 

in advanced AI applications. 

 

d) Cybercriminals' use of AI makes it a double-edged sword, capable of being used for 

attacks as well as a powerful defense tool, increasing the success and effectiveness of 

cyber attacks. 

 

8. Conclusion: 

The purpose of this study was to explore how advanced technologies, particularly 

artificial intelligence (AI), can enhance cyber security strategies. This was achieved 

through a systematic and comprehensive review of existing research and literature related 

to AI and cyber security. 

A detailed methodology was employed, primarily involving a literature review, to gain 

insight into current theories and practices concerning AI applications in cyber security. 

The main findings of the study include: 

1. AI technologies play a significant role in improving the effectiveness of cyber 

security measures by enabling threat prediction and rapid response. 

2. There is a critical need to train and equip human resources with the necessary 

skills to understand and efficiently implement AI technologies in cyber security. 

3. The study highlighted the importance of establishing a legal and ethical 

framework to ensure the responsible and appropriate use of AI within 

organizations and institutions. 

4. Based on these findings, it is recommended that stakeholders invest in upgrading 

technical infrastructure and develop comprehensive policies and protocols to 

support the successful integration of AI in cyber security efforts. 
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