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In recent years, cyber security threats have become increasingly sophisticated 
and dangerous, with the potential to cause significant damage to businesses, 
organizations, and individuals. As a result, there is a growing need for effective 
cyber security measures that can keep pace with these evolving threats. One 
promising approach is the use of automation in cyber security, combined with 
the power of artificial intelligence (AI) and machine learning (ML). This 
research paper explores the benefits of using cyber security automation with 
the advent of AI and ML. It begins by providing an overview of the current 
cyber security landscape, highlighting the growing need for automation and 
AI/ML capabilities. The paper then discusses the benefits of automation in 
cyber security, including increased efficiency, scalability, and accuracy. 
Additionally, the paper explores the ways in which AI and ML can enhance 
cyber security automation, including improved threat detection and response, 
reduced false positives, and increased adaptability to changing threats.  
Overall, this research paper highlights the benefits of using cyber security 
automation with AI and ML and underscores the importance of this approach 
in addressing the growing threats to cyber security. It provides valuable 
insights for businesses, organizations, and individuals seeking to enhance their 
cyber security measures and protect themselves from cyber threats. 
 
Keywords: Cyber Security, Security Automation, Advent of AI and ML, 
Security, Cyber Threats, Threat Detection. 

 
Introduction 

 
The rise of technology has brought about significant advancements and conveniences in various aspects of life. 
However, it has also led to increased cyber security threats that pose a significant risk to businesses, 
organizations, and individuals. As a result, the need for effective cyber security measures has become 
paramount. 
One promising approach to addressing cyber security threats is the use of automation in combination with the 
power of artificial intelligence (AI) and machine learning (ML). Automation in cyber security can bring 
numerous benefits, including increased efficiency, scalability, and accuracy. When combined with AI and ML 
capabilities, these benefits are further enhanced, allowing for improved threat detection and response, reduced 
false positives, and increased adaptability to changing threats. 
This research paper explores the benefits of using cyber security automation with the advent of AI and ML. The 
paper begins by providing an overview of the current cyber security landscape, highlighting the growing need 
for automation and AI/ML capabilities. It then delves into the benefits of automation in cyber security, 
discussing how it can help organizations overcome some of the common challenges associated with cyber 
security threats. The paper also examines the ways in which AI and ML can enhance cyber security automation, 
providing a comprehensive understanding of the potential of this approach. 
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In addition to exploring the benefits, this research paper also examines the challenges associated with 
implementing cyber security automation with AI and ML. These challenges include the need for skilled 
personnel and the potential for AI/ML to be misused. The paper concludes by discussing the future of cyber 
security automation with AI and ML, emphasizing the need for continued research and development in this 
field. 
Overall, this research paper aims to provide valuable insights into the benefits of using cyber security 
automation with the advent of AI and ML. It is hoped that this research will be useful to businesses, 
organizations, and individuals seeking to enhance their cyber security measures and protect themselves from 
the growing threats to cyber security. 
 
The Cyber Security Threat Landscape  
The cyber security threat landscape has been evolving rapidly over the past decade, as attackers have become 
increasingly sophisticated and innovative in their methods. Some of the key trends that have shaped the 
evolution of the threat landscape include: Increased use of social engineering attacks: Social engineering 
attacks, such as phishing and pretexting, have become more prevalent in recent years. These attacks exploit 
human psychology to trick people into revealing sensitive information or performing actions that compromise 
security. Growth of ransomware: Ransomware attacks have become a major threat to organizations, with 
attackers using increasingly sophisticated techniques to encrypt data and extort payment from victims. 
Emergence of nation-state attacks: Nation-state attacks have become more common, with governments using 
cyber attacks as a tool for espionage, sabotage, and political influence. Proliferation of IoT devices: The growth 
of the Internet of Things (IoT) has led to an increase in the number of devices connected to the internet, many 
of which have poor security and can be easily compromised. Expansion of cloud computing: The increasing use 
of cloud computing has created new security challenges, as organizations must secure their data and 
applications in a shared environment. Rise of AI-powered attacks: Attackers are increasingly using artificial 
intelligence (AI) and machine learning (ML) to automate attacks and evade detection. 
 
2.1 Gen Vs Attacks  
The evolution of the cyber security threat landscape has led to the emergence of five generations of cyber threats 
and corresponding solutions to mitigate them. These generations are: 
 

 
Figure 1: Generation  of  Attacks. 

 
First generation threats: These were the earliest forms of cyber attacks, such as viruses and worms, which 
spread through networks and caused damage to systems. Second generation threats: These threats focused on 
exploiting vulnerabilities in software and systems to gain unauthorized access and steal data, such as through 
SQL injection and cross-site scripting attacks. Third generation threats: These threats involved the use of 
botnets and distributed denial of service (DDoS) attacks to overwhelm systems and networks, causing 
disruption and downtime. Fourth generation threats: These threats involved the use of advanced persistent 
threats (APTs), which are highly targeted and sophisticated attacks that can remain undetected for long periods 
of time. Fifth generation threats: These are emerging threats that are powered by artificial intelligence (AI) and 
machine learning (ML) and can autonomously adapt and evolve to evade detection and bypass security 
measures. 
 
Overview of AI and ML 
AI (Artificial Intelligence) and ML (Machine Learning) are two interconnected fields that are transforming 
various industries and driving technological advancements. Let's provide an overview of each: 
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1. Artificial Intelligence (AI): AI is a broad discipline in computer science that aims to create intelligent 

machines capable of simulating human-like behaviour and cognitive abilities. The ultimate goal of AI is to 
develop machines that can perform tasks typically requiring human intelligence, such as problem-solving, 
decision-making, understanding natural language, learning from experience, and adapting to new 
situations. 

 
AI can be categorized into two main types: 
a. Narrow AI (Weak AI): This type of AI is designed to perform specific tasks within a limited domain. It 

excels at performing well-defined tasks but lacks general intelligence. Examples include virtual personal 
assistants like Siri and Alexa, recommendation systems, and image recognition software. 

b. General AI (Strong AI): This is a hypothetical form of AI that would have the ability to understand, learn, 
and apply knowledge across a wide range of tasks, just like a human being. As of now, we only have narrow 
AI, and the development of general AI remains a significant challenge. 

 
AI techniques include rule-based systems, expert systems, natural language processing (NLP), computer 
vision, robotics, and more. 
2. Machine Learning (ML): Machine Learning is a subset of AI that focuses on the development of 

algorithms and statistical models that enable computers to learn from and make predictions or decisions 
based on data, without being explicitly programmed for every scenario. Instead of following strict rules, ML 
systems improve their performance over time by learning from data patterns and experiences. 

 
Key concepts in machine learning include: 
1. Training Data: The data used to teach the ML model and allow it to learn patterns. 
2. Model: The mathematical representation of the problem being solved. 
3. Features: The input variables used to make predictions or decisions. 
4. Labels: The desired outputs for supervised learning tasks (classification and regression). 
5. Unsupervised Learning: Learning from data without explicit labels, often used for clustering and 

dimensionality reduction. 
6. Supervised Learning: Learning with labeled data, used for tasks like classification and regression. 
7. Reinforcement Learning: Learning through interactions with an environment to achieve specific goals. 
 
ML has found applications in various fields, including image and speech recognition, natural language 
processing, recommendation systems, financial analysis, medical diagnosis, autonomous vehicles, and more. 
In summary, AI is the broader concept of creating intelligent machines, while ML is a specific approach within 
AI that focuses on enabling machines to learn and improve from data without explicit programming. Together, 
they are driving significant advances and reshaping various industries. 
 
AI & ML Approach in Cyber Security 
AI and ML have become increasingly important in the field of cybersecurity due to the ever-evolving nature of 
cyber threats and the need for efficient and proactive defense mechanisms. Here are some key ways AI and ML 
are being applied in cybersecurity: 
1. Threat Detection and Prevention: AI and ML algorithms can analyze vast amounts of data, including 

network traffic, system logs, and user behavior, to detect anomalies and identify potential security threats. 
ML models can learn from historical data to recognize patterns associated with various cyber attacks, such 
as malware infections, data breaches, and intrusion attempts. 

2. Behavior Analysis: ML techniques are used to build models that understand typical user behavior. When 
an individual's actions deviate from the norm, these models can alert security teams to potential insider 
threats or unauthorized access attempts. 

3. Malware Detection: AI and ML-powered antivirus and anti-malware solutions can identify new and 
unknown malware strains by analyzing their behavior and characteristics. These solutions can adapt to 
emerging threats more effectively than traditional signature-based systems. 

4. Email Security: AI can analyze email content, attachments, and sender behavior to detect phishing 
attempts and spam emails. ML models can learn from historical data to recognize patterns commonly 
associated with phishing campaigns and flag suspicious messages. 

5. Network Security: ML can be used to monitor network traffic in real-time, identify unusual patterns, and 
detect potential Distributed Denial of Service (DDoS) attacks or other network anomalies. 

6. Vulnerability Management: AI-driven vulnerability scanners can assess the security of software and 
systems, identifying potential weaknesses and suggesting remediation steps. 

7. Predictive Analysis: ML can help predict future cyber threats and trends based on historical data, 
enabling organizations to proactively strengthen their security measures. 

8. User Authentication: AI and ML can enhance user authentication mechanisms by analyzing behavioral 
patterns and biometric data to ensure better identity verification and reduce the risk of unauthorized access. 
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9. Security Automation: AI can automate certain cybersecurity processes, such as incident response, threat 
hunting, and patch management, to improve efficiency and response times. 

10. Adversarial AI: Cybersecurity experts are also exploring the use of AI to develop defenses against 
adversarial attacks, where malicious actors attempt to deceive ML models and bypass security measures. 

 
While AI and ML offer significant benefits in cybersecurity, it's important to note that they are not a silver 
bullet. Cybersecurity remains a complex and multifaceted challenge, and a combination of human expertise 
and AI-driven technologies is necessary to create robust and resilient security strategies. Additionally, as AI 
and ML technologies advance, so do the capabilities of cyber attackers, leading to an ongoing arms race in the 
cybersecurity landscape. 
 
Beyond Security: Additional Roles of Automation in Cybersecurity 
Artificial intelligence (AI) and machine learning (ML) have a wide range of roles beyond security in the field of 
cybersecurity. Here are some additional roles where AI and ML can make a significant impact: 
1. Rapid Incident Response: Automation can accelerate incident detection and response by immediately 

identifying anomalies, triggering alerts, and initiating predefined actions. This reduces the time between 
identifying a potential threat and taking action to mitigate it. 

2. Orchestration: Automation can streamline and orchestrate complex security workflows, ensuring that 
various security tools and processes work together seamlessly. This minimizes manual intervention and 
reduces errors in the incident response process. 

3. Threat Hunting: Automation can aid in proactive threat hunting by continuously analyzing data for 
potential indicators of compromise. This helps security teams uncover hidden threats that might not be 
immediately apparent through manual analysis. 

4. Vulnerability Management: Automation can assist in identifying and prioritizing vulnerabilities 
across an organization's systems and applications. It can also automate the patching process, reducing the 
window of exposure to potential attacks. 

5. Log Analysis: Automated log analysis tools can sift through large volumes of data to identify patterns, 
anomalies, and potential security breaches. This helps security teams quickly spot unauthorized activities 
or suspicious behavior. 

6. User and Entity Behavior Analytics (UEBA): Automation can be used to build models of normal 
user and entity behavior and identify deviations from those patterns. This can help in detecting insider 
threats or compromised accounts. 

7. Phishing Detection and Response: Automated systems can detect and analyze phishing emails, 
URLs, and attachments. They can also respond by quarantining or blocking suspicious content to prevent 
users from falling victim to phishing attacks. 

8. Compliance Monitoring: Automation can assist organizations in maintaining compliance with various 
regulatory frameworks by continuously monitoring security controls, generating compliance reports, and 
alerting when deviations occur. 

9. Penetration Testing: Automation can aid in performing regular penetration tests on an organization's 
systems and applications. This helps identify vulnerabilities and weaknesses before malicious actors can 
exploit them. 

10. Security Awareness Training: Automation can be used to deliver targeted security awareness training 
to employees, helping them stay informed about the latest security threats and best practices. 

11. Security Data Enrichment: Automation can enhance security data by aggregating and enriching it with 
threat intelligence from external sources. This contextual information can provide a better understanding 
of potential threats. 

12. Data Loss Prevention (DLP): Automation can monitor data flows and communications to prevent the 
unauthorized transfer of sensitive information. It can also take actions, such as blocking or encrypting 
data, based on predefined policies. 

13. Automated Reporting and Documentation: Automation can generate and distribute security 
reports and documentation, helping organizations maintain a clear record of security incidents, actions 
taken, and their outcomes. 

14. Incident Analysis and Forensics: Automation can assist in post-incident analysis and forensics by 
automatically collecting and preserving relevant data for investigation. 

 
Incorporating automation into cybersecurity practices not only enhances security measures but also helps 
organizations achieve operational efficiency, reduce human error, and respond more effectively to the ever-
evolving landscape of cyber threats. 
 
Downside of Automation in Cybersecurity 
Integrating AI (Artificial Intelligence) and ML (Machine Learning) into cybersecurity offers numerous benefits, 
but there are also several downsides and challenges to consider: 
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Figure 2: Downside of Automation in Cybersecurity. 

 
1. Complexity and Skill Gap: Implementing AI and ML technologies in cybersecurity requires specialized 

knowledge and skills that might not be readily available in all organizations. This skill gap can hinder 
proper setup, maintenance, and optimization of these systems. 

2. Data Dependency: AI and ML models heavily rely on quality and diverse data for training and ongoing 
operation. Insufficient or biased data can lead to inaccurate predictions and decisions, potentially 
undermining the effectiveness of security measures. 

3. Adversarial Attacks: Attackers can manipulate AI and ML models by feeding them malicious inputs 
designed to exploit weaknesses and cause misclassification. Adversarial attacks can lead to false negatives 
or false positives and compromise the integrity of the system. 

4. Limited Understanding: Some AI and ML algorithms operate as "black boxes," making it challenging 
to understand the reasoning behind their decisions. This lack of transparency can raise concerns about 
accountability and trust, especially in critical security decisions. 

5. Model Drift: Over time, the patterns and behaviors in cybersecurity can change, leading to a 
phenomenon known as "model drift." ML models might become less effective as they struggle to adapt to 
new threats and attack techniques. 

6. False Sense of Security: Overreliance on AI and ML might create a false sense of security, leading to 
neglect of other critical security measures and practices. No technology is infallible, and human oversight 
remains crucial. 

7. False Positives and Negatives: AI and ML-based systems can generate false positives (flagging non-
threats) or false negatives (missing actual threats), leading to inefficient resource allocation and 
potentially exposing vulnerabilities. 

8. High Resource Demands: Training and maintaining AI and ML models can be computationally 
intensive and resource-demanding. This can lead to increased operational costs, particularly for 
organizations with limited resources. 

9. Privacy Concerns: AI and ML systems often require access to sensitive data for effective threat detection 
and analysis. Balancing the need for data privacy with the requirements of the system can be challenging. 

10. Bias and Fairness: AI and ML models can inherit biases present in the training data, leading to 
discriminatory outcomes or unfair treatment. This is especially concerning in cybersecurity decisions that 
could impact individuals or groups. 

11. Overspecialization: Some AI and ML models are trained to detect specific types of threats or attacks. If 
new, previously unseen threats emerge, these models might struggle to adapt, leaving the system 
vulnerable. 

12. Human Interaction: While AI and ML can automate certain tasks, they might lack the nuanced 
decision-making abilities and context awareness of human analysts. Human oversight and intervention 
are often necessary, particularly in complex and ambiguous situations. 
 

In summary, while AI and ML offer significant potential in bolstering cybersecurity, they come with a set of 
challenges that need to be carefully considered and managed to ensure their effective and responsible 
implementation. 
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Conclusion 
 

The conclusion drawn from the provided research paper is that artificial intelligence (AI), particularly machine 
learning (ML), is rapidly becoming indispensable in bolstering the effectiveness of IT security teams. Human 
efforts alone are insufficient to adequately secure enterprise-level attack surfaces, necessitating AI's analytical 
capabilities for threat identification and analysis. Despite potential drawbacks, AI is poised to propel 
cybersecurity forward, enabling organizations to fortify their security postures. These research paper  
underscores the role of ML in cybersecurity by offering a comprehensive overview of its benefits, challenges, 
and future prospects. It covers various applications of ML in detecting cyber threats such as malware, phishing, 
and network intrusions, while also exploring its utility in areas like raw data analysis, alert management, risk 
estimation, and threat intelligence. 
These research paper also acknowledges inherent challenges in integrating ML into operational cybersecurity, 
emphasizing the need for collaboration among regulatory bodies, corporate entities, engineers, and the 
scientific community to address these challenges effectively. Overall, the conclusion is that AI & ML holds 
significant promise for enhancing cybersecurity defences, albeit with ongoing efforts required to mitigate its 
associated challenges and maximize its potential benefits.  
 

References 
 

1. 2020. On Artificial Intelligence—A European Approach to Excellence and Trust. Technical Report. 
European Commission. 

2. 2021. Darktrace Industrial Uses Machine Learning to Identify Cyber Campaigns Targeting Critical 
Infrastructure. Retrieved August 2021 from https://www.darktrace.com/en/press/2017/204. 

3. 2021. Gartner Predicts by 2025 Cyber Attackers Will Have Weaponized Operational Technology 
Environments to Successfully Harm or Kill Humans. Retrieved August 2021 from 
https://www.gartner.com/en/newsroom/press-releases/2021-07-21-gartner-predicts-by- 
2025-cyber-attackers-will-have-we.  

4. 2021. S&T Artificial Intelligence and Machine Learning Strategic Plan. Technical Report. U.S. Department 
of Homeland Security. 

5. Alexander Afanasyev, Priya Mahadevan, Ilya Moiseenko, Ersin Uzun, and Lixia Zhang. 2013. Interest 
flooding attack and countermeasures in named data networking. In Proceedings of the IFIP Networking 
Conference. IEEE, 1–9. 

6. Bengt Ahlgren, Christian Dannewitz, Claudio Imbrenda, Dirk Kutscher, and Börje Ohlman. 2012. A survey 
of information-centric networking. IEEE Commun. Mag. 50, 7 (2012), 26–36. 
https://doi.org/10.1109/MCOM.2012.6231276. 

7. Muna Al-Hawawreh and Elena Sitnikova. 2019. Leveraging deep learning models for ransomware detection 
in the industrial Internet of Things environment. In Proceedings of the IEEE Military Communications 
and Information Systems Conference. 1–6. 

8. Mohammed Al-Qizwini, Iman Barjasteh, Hothaifa Al-Qassab, and Hayder Radha. 2017. Deep learning 
algorithm for autonomous driving using GoogLeNet. In Proceedings of the IEEE Intelligent Vehicles 
Symposium. 89–96. 

9. Areej Alhogail and Afrah Alsabih. 2021. Applying machine learning and natural language processing to 
detect phishing email. ComputSecur. 110 (2021), 102414. 

10. Kevin Allix, Tegawendé F. Bissyandé, Jacques Klein, and Yves Le Traon. 2016. Androzoo: Collecting millions 
of android apps for the research community. In Proceedings of the IEEE/ACM 13th Working Conference 
on Mining Software Repositories (MSR’16). IEEE, 468–471. 

11. Mohammad Almseidin, Maen Alzubi, Szilveszter Kovacs, and Mouhammd Alkasassbeh. 2017. Evaluation 
of machine learning algorithms for intrusion detection system. In Proceedings of the IEEE 15th 
International Symposium on Intelligent Systems and Informatics (SISY’17). IEEE, 000277–000282. 

 

https://www.darktrace.com/en/press/2017/204
https://doi.org/10.1109/MCOM.2012.6231276

