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Abstract

The article presents the possibilities of using artificial intelligence in the context of cyberse-
curity. It outlines the role of artificial intelligence in the face of increasing threats to network
infrastructure. Section 1 discusses the justification for using artificial intelligence in cybersecurity,
while Sections 2 and 3 explore the concept of detecting and preventing incidents using incident
response automation. Meanwhile, Section 4 is dedicated to identity and access management in the
context of accessing organizational resources.

Streszczenie

W artykule przedstawiono mozliwos$ci wykorzystania sztucznej inteligencji w kontekscie
cyberbezbieczenstwa. Przedstawiono rolg sztucznej inteligencji w obliczu rosnacych zagrozen
infrastruktury sieciowej. Rozdziat 1 omawia zasadno$¢ wykorzystania sztucznej inteligencji
w cyberbezpieczenstwie. W rozdziatach 2 i 3 oméwiono koncepcje wykrywania i zapobiegania
incydentom z wykorzystaniem automatyzacji odpowiedzi na incydenty. Natomiast rozdzial 4
poswiccony jest zarzadzaniu tozsamos$cig i dostgpem w odniesieniu do zasobow organizacji.
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Introduction

In today’s world, where digital technology permeates every aspect of our
lives, cybersecurity is becoming the foundation for protecting our privacy, data,
and critical infrastructure. As cyberattacks become more complex and
sophisticated, traditional defenses are no longer enough. In this context, artificial
intelligence (Al) is emerging as a key player in the cybersecurity revolution,
offering new capabilities in detecting, preventing and responding to digital threats.

The use of Al in cybersecurity opens up new horizons, enabling not only
faster and more effective identification and neutralization of threats, but also
predicting potential attacks before they occur. With the ability to process
massive amounts of data in a short period of time, Al can analyse behavior
patterns, identify anomalies, and automatically make decisions in real-time,
a huge step forward from traditional, reactive defenses.

However, introducing Al into the cybersecurity ecosystem is not without its
challenges. This requires not only a sophisticated technological infrastructure,
but also a deep understanding of the potential ethical and legal implications of
automated decision-making. In addition, as cybercriminals become more
sophisticated, there is a risk of Al being used to create new forms of attacks,
requiring the continued development and adaptation of defensive systems.

This introduction to the role of Al in cybersecurity provides a starting point
for a deeper analysis of the opportunities that Al offers in this rapidly evolving
field, as well as the challenges that need to be overcome in order to fully exploit
its potential in the service of digital security.

1. The Role of Artificial Intelligence in Cybersecurity

Artificial intelligence has become an integral part of many aspects of our
lives, including cybersecurity. In a world where digital threats are evolving
faster than ever, traditional methods of protection are no longer enough. This is
where Al comes in with new capabilities, offering both enterprises and
individual users advanced tools to fight cybercrime. The use of Al in
cybersecurity is no longer just a trend, but a necessity to effectively defend
against growing threats.

Al is significantly increasing the efficiency of security systems' by
automating complex tasks that previously required human intervention. Machine

! P. Engebretson, “The Basics of Hacking and Penetration Testing: Ethical Hacking and
Penetration Testing Made Easy”, Syngress, 2013; W. Gragido, D. Molina, “Advanced Persistent
Threat Hacking: The Art and Science of Hacking Any Organization”, McGraw-Hill Education, 2014.
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learning algorithms are capable of analysing vast amounts of data at a speed and
accuracy that human teams can’t achieve. As a result, security systems can
identify and respond to threats in real time, often before they can cause damage.

Cyber threats have become more sophisticated and attack techniques more
sophisticated. Phishing?, ransomware, DDoS attacks® are just some of the tools
in the arsenal of cybercriminals. Al helps counter these threats by using
advanced algorithms to analyse user behavior patterns and web traffic. With the
ability to learn, Al-based systems can anticipate new attacks, adapting to the
changing threat landscape.

However, the introduction of Al into cybersecurity brings new challenges.
One of them is to ensure that algorithms are transparent and do not introduce
additional risks. In addition, relying on Al requires organizations to constantly
monitor and update systems to ensure that the algorithms are effective against
the latest threats. There is also a risk of abuse, where cybercriminals may try to
exploit weaknesses in Al algorithms to bypass security systems.

Despite these challenges, the role of Al in cybersecurity cannot be
overstated. With its ability to quickly analyse data and learn from experience,
Al is becoming a key component of defense strategies against cyber threats. As
technology advances, we can expect Al-based tools to become more
sophisticated, offering better protection in the rapidly changing world of
cybersecurity. Challenges remain, but the potential for Al to transform the way
it defends against digital threats is enormous. Organizations and security
professionals must therefore keep an eye on the evolution of this field to
realize its full potential in protecting against increasingly sophisticated attacks.

2. Detect and prevent cyber threats

The use of artificial intelligence to detect and prevent cyber threats is
arevolutionary approach to cybersecurity. In the face of increasingly
sophisticated and ever-evolving threats, traditional defenses such as static
firewalls and basic antivirus software often prove insufficient. Al, with its ability
to analyze vast amounts of data in a short period of time, identify patterns, and
learn from experience, offers a new layer of protection that can predict and
neutralize attacks before they cause damage.

2 A. Liu, T. Whitehat, “Python for Network Engineers: Scripting, Automation, and DevOps”,
Apress, 2020.

3 R. Bejtlich, “The Practice of Network Security Monitoring: Understanding Incident
Detection and Response”, No Starch Press, 2013.
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Advanced machine learning and deep learning algorithms in Al are able to
monitor and analyze network traffic on an incomparably larger scale than is
possible for human teams. This allows you to detect anomalies in the behavior of
systems that may indicate an attack attempt. For example, unusually fast or
unusual data transfer can be an early sign of an attempted data theft* or
ransomware attack. Al can automatically block such activities and notify
administrators of a potential threat, long before traditional security systems have
a chance to react.

Al has the ability to learn from the history of attacks, both successful and
thwarted, so it can continuously improve its detection methods. Algorithms are
able to recognize and adapt to new attack methods, even if they differ from
previously known patterns. As a result, Al-based systems are becoming more
and more effective in countering even the most sophisticated threats.

The use of Al in cybersecurity is not limited to defending against known
threats. With their predictive capabilities, these systems are able to predict new
directions in which potential attacks may unfold, enabling organizations to
prepare for future challenges. This approach shifts the paradigm from reactive to
proactive, where the goal is to prevent incidents before they happen, rather than
just responding to them after the fact.

Advanced Al tools can identify threats not only outside the organization, but
also inside it. Internal threats, i.e. those resulting from employee actions or data
leakage caused by human error, are just as disruptive as external attacks. Al can
monitor the activities of users and systems to detect potential data leaks or other
dangerous behaviors, greatly increasing internal security.

Despite its enormous potential, the use of Al in cybersecurity is not without
its challenges. One of them is the risk of false positives, where legitimate
activities are misinterpreted as threats. Therefore, it is crucial to continuously
train and improve your algorithms to minimize these types of errors. In addition,
cybercriminals are also using Al technology to create more sophisticated attack
methods, leading to an arms race between defenders and attackers in the digital
world. To address these challenges, cybersecurity professionals must constantly
update and improve their Al systems so that they are always one step ahead of
potential threats.

In the context of the growing importance and complexity of cyberattacks, Al
is becoming a key element in organizations’ defense arsenals. Its ability to
predict, detect, and respond to threats in real-time is invaluable, but it also
requires ongoing commitment to systems development and training. Digital

4 J. Hall, C. Marsicano, “Python Programming: An Introduction to Computer Science”,
Franklin, Beedle & Associates Inc., 2016.
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security is a dynamic field where today’s solutions may become obsolete
tomorrow. As such, investments in Al and cybersecurity are investments in the
future, not only protecting valuable assets and data, but also building trust with
customers and users.

Al plays a key role in preventing and combating cyber threats. Thanks to
their ability to analyze large volumes of data, learn from experience, and adapt
to new threats, Al-based systems are an essential component of modern
cybersecurity strategies®. However, to fully exploit the potential of Al,
organizations must not only implement advanced technologies, but also invest
in the development of knowledge and skills of their teams. Only then will it be
possible to effectively counter the ever-evolving threats in the digital world.

3. Automation and Incident Response

Automating cybersecurity incident response with artificial intelligence is
a key element in a rapidly evolving cyber threat defense strategy. In a world
where response time can determine the extent of the damage caused by an
attack, the ability to respond quickly and effectively to incidents is invaluable.
Al is transforming this process by offering tools capable of automatically
detecting, assessing, and responding to potential threats®, often before they have
even had a chance to cause significant damage.

In traditional security systems, response time to threats is limited by the
need for manual analysis and response by security teams. In practice, this means
that even after a threat is detected, it can take a significant amount of time before
appropriate action is taken. Al is changing this scenario by using advanced
algorithms to automatically identify and classify security incidents, allowing
response procedures to be triggered immediately.

Al-based systems can automatically isolate infected network segments,
block malicious IP addresses, update firewall rules, or even revert unauthorized
changes, all without direct human oversight. With its ability to process and
analyse massive amounts of data in real time, Al can also predict potential attack
vectors based on observations of network activity, enabling proactive protection
of systems against attacks.

5 S. McClure, J. Scambray, G. Kurtz, “Hacking Exposed 7: Network Security Secrets
& Solutions”, McGraw-Hill Education, 2012.

& M. Chapple, D. Seidl, “CompTIA Security+ Guide to Network Security Fundamentals”,
Cengage Learning, 2018; W. McDermott, “Mastering Python for Networking and Security”, Packt
Publishing, 2018.
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One of the biggest perks of using Al in incident response automation is its
ability to learn. By analysing previous attacks and responding to them, Al
systems can continuously improve their response mechanisms, becoming
increasingly effective in countering new threats. This continuous learning is
crucial given the rapidly changing cyber threat landscape, where attackers are
constantly looking for new ways to circumvent existing security measures.

Integrating Al with other technologies, such as security event management
and analytics systems(SIEMs), gives organizations a powerful tool to deeply
analyse and understand the nature of attacks, enabling them to respond even
faster and more effectively. The ability to use automated playbooks, which are
sets of predefined procedures for responding to specific types of incidents,
further streamlines the incident response process, reducing the time it takes to
resolve them.

Despite its many advantages, implementing Al in the automated incident
response process also brings with it challenges, such as the need to constantly
monitor and update Al systems to prevent false positives and ensure that
responses to threats are appropriate for their scale and nature.

4. 1dentity and access management

Identity and Access Management (IAM) is a key component of
cybersecurity strategies that allows you to control who has access to your
organization’s resources and how that access is granted, monitored, and revoked.
In the era of digital transformation, where organizations increasingly rely on
distributed cloud systems and services, effective identity and access management
is becoming increasingly complex, but also essential. Artificial intelligence and
machine learning (ML) are revolutionizing these processes, offering new
opportunities for automation, safety, and efficiency.

Al brings a number of innovative features to IAM, such as advanced user
behavior analytics and contextual access, significantly increasing the level of
security. By monitoring and analysing how users interact with systems, Al can
identify potential unauthorized access attempts or other suspicious behavior that
may indicate an attempt to compromise an identity. With the ability to learn and
adapt, Al-based IAM systems are able to adapt security policies on the fly,
offering a more flexible and dynamic approach to access management.

One of the key aspects where Al is changing the face of IAM is biometric
verification. Biometric systems, such as facial recognition, fingerprint
recognition, voice recognition, and even behavior pattern recognition, are
becoming more and more common, offering a convenient yet extremely secure
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authentication method. Al and ML play a central role here, analysing biometric
inputs and comparing them to stored patterns to verify the user’s identity with
extreme accuracy. What’s more, the use of machine learning enables biometric
systems to continuously improve and adapt to changing conditions, such as
differences in lighting or changes in the user’s appearance.

Al also plays a vital role in automating and optimizing IAM processes,
which is crucial for providing the scale and flexibility required by modern
organizations. For example, Al algorithms can automatically manage identity
lifecycles, from the moment user accounts are created, to the granting and
monitoring of access, to the deactivation of accounts. This approach not only
increases operational efficiency, but also minimizes the risk of human error and
ensures better compliance with regulatory requirements.

In the context of access management, Al can use advanced contextual
analysis to assess the risk associated with individual access attempts, taking into
account factors such as the user’s location, the device they are using, and even
when and how operations are performed. As a result, it is possible to implement
more flexible access policies that provide users with access to the resources they
need in a secure manner, adapted to the current context and level of risk.

Implementing Al in identity and access management (IAM) opens up new
opportunities for organizations, allowing for more effective, flexible, and secure
control over access to digital assets. By automating IAM processes, biometric
verification, and contextual access analysis, Al significantly increases the level
of cybersecurity while making it easier for users to use IT systems.

Al-powered IAM process automation helps reduce human errors that can
lead to security vulnerabilities, as well as provide a faster and more effective
response to changing business needs and cyber threats. Processes such as
account creation, permission management, and user activity monitoring become
smoother and less error-prone.

Biometric verification, aided by Al, is another breakthrough in ensuring
digital security. Instead of relying on traditional authentication methods such
as passwords, which can be easily compromised or forgotten, biometric
systems offer a much more reliable and convenient solution. Machine learning
allows for continuous improvement of biometric algorithms, which ensures
high recognition accuracy and minimizes the risk of false rejections or
acceptances.

Al-powered contextual analysis and risk assessment allow you to tailor
security policies to your specific situation, increasing the effectiveness of your
protection while maintaining access flexibility. Depending on the risk assessed,
systems can automatically adjust authentication requirements or restrict access
to the most sensitive resources, balancing security needs with productivity.
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Summary

In the digital age, where the boundaries between physical and virtual reality
are becoming increasingly elusive, cybersecurity is emerging as a key pillar of
information infrastructure protection. In this rapidly changing environment,
artificial intelligence is gaining importance as a tool not only to increase the
effectiveness of digital defenses, but also as a means to anticipate and counter
new threats. Integrating Al into cybersecurity strategies brings with it promising
capabilities, from detecting advanced threats to automating incident response to
identity and access management.

Al, using advanced algorithms and machine learning techniques,
contributes significantly to identifying and neutralizing advanced cyber
threats, such as Advanced Persistent Threat (APT) attacks and various forms of
malware. Thanks to its ability to analyze vast amounts of data in a short period
of time, Al allows for the detection of anomalies in the behavior of systems
and networks that may indicate the presence of malware or unauthorized
access attempts. Al-based tools are able to scientifically analyze network
traffic patterns, contributing to the early identification of potential threats
before they can cause damage.

Automating security incident response is another area where Al
demonstrates its value. By automating decision-making processes, Al
significantly reduces the time it takes to respond to an incident, which is crucial
in minimizing potential damage. Examples of effective automation include
isolating infected network segments, blocking malicious IP addresses, and
automatically deploying security patches, all of which together create a faster
and more integrated response to threats.

In the area of identity and access management, Al plays a key role in the
development and implementation of innovative IAM solutions. Al technologies,
such as biometrics, enable more advanced verification of users’ identities,
thereby increasing the level of security. By analysing user behaviour, Al systems
can also effectively identify unauthorised access attempts, providing an
additional layer of protection.

The integration of Al into cybersecurity opens up new perspectives for
protecting digital infrastructure from growing and ever-evolving threats. From
detecting advanced attacks to automating responses to access and identity
management, Al is not only strengthening existing defenses but also defining
new approaches to information security. In this context, continuous adaptation
and innovation in the use of Al are becoming crucial for effective protection in
the digital world.
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