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ABSTRACT

Computer crimes are among the prominent issues in the field of criminal law, and the importance of combating
them—particularly in today’s digital world—is becoming increasingly evident. In this regard, artificial intelligence
(AI) is remarkably influential and can lead to profound transformations in computer technologies and cyberspace.
The primary aim of this article is to examine how Al can play an effective role in countering computer crimes and
improving cybersecurity performance. Based on research findings, given the limitations of human capabilities as
well as the significant advancements in intelligent computer viruses and worms, the design of intelligent systems
using advanced sensors and algorithms to combat computer crimes can be an effective step. One of the areas in
which AI can strengthen cybersecurity is in the detection and identification of crimes. This technology, in addition
to identifying threats, is also capable of preventing the occurrence of computer crimes. Al can enhance cybersecurity
in various domains, including the detection of cyberattacks and threats such as botnets, the identification of spam
and phishing attacks, combating fake accounts, protecting user information and data, authentication processes and
fraud detection in authentication, monitoring user activities, and ensuring application security. Collectively, these
measures can play a significant role in improving the safety of cyberspace. However, the use of AI to enhance
cybersecurity also faces challenges. One of the major issues is the lack of transparency in Al decision-making
processes, which may raise legal and ethical questions and challenges. Additionally, the requirement for large
volumes of data to train algorithms and the necessity of human participation in decision-making processes are
among the other challenges of this technology. Furthermore, the influence of various factors and complex variables
in AI systems may cause difficulties in analyzing and predicting security threats. Ultimately, this article examines
the legal dimensions and legislative challenges associated with Al in the prevention and counteraction of computer
crimes and the enhancement of cybersecurity, and it proposes possible solutions to address these challenges.
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EXTENDED SUMMARY
The rapid advancement of information and communication technologies, especially the Internet, has

brought significant transformations to social, economic, and cultural spheres, but it has also
introduced profound security challenges in cyberspace. Computer crimes—ranging from identity
theft and online fraud to sophisticated cyberattacks—have escalated in scale and complexity, posing
significant risks to individuals, organizations, and governments. Unlike conventional crimes,
cybercrimes operate in a borderless, intangible digital space, making detection, prosecution, and
deterrence considerably more difficult. For example, the anonymity and global reach of cyberspace
enable perpetrators to operate across jurisdictions, complicating legal proceedings and necessitating
international cooperation (Calzavara et al., 2015). As cyber threats grow in frequency and
sophistication, traditional manual responses are becoming inadequate, especially against intelligent
malware and worms that adapt dynamically to target environments (Kleinmann & Wool, 2016). In
this context, artificial intelligence (AI) emerges as a promising technological enabler for enhancing
cybersecurity. By leveraging advanced algorithms, adaptive learning models, and intelligent agents,
Al can identify and mitigate threats in real time, potentially revolutionizing digital defense strategies
(Guan & Ge, 2017; Xiao, 2018). AI's capacity to autonomously process vast datasets and detect
complex patterns allows it to respond to cyber incidents with a speed and precision that far exceeds
human capability, underscoring its critical role in future cyber defense architectures.

The application of Al in combating computer crimes is multifaceted, encompassing both detection
and prevention mechanisms. AI’s origin as a discipline in 1956 aimed at creating machines capable
of solving problems requiring intelligence, which directly aligns with cybersecurity’s need for
systems capable of autonomously analyzing vast datasets and making informed decisions. Intelligent
agents—defined as autonomous entities perceiving and acting upon their environment—utilize
various techniques such as artificial neural networks, fuzzy logic, evolutionary computing, and
artificial immune systems to adapt to dynamic and hostile digital landscapes. In detection, AI-driven

K




Sy el 2395 9 ey Wy b Alilin 9 Dypay 5 mbgicn o gl S Bl 9 Bghs Julod

multi-agent systems have proven effective against worms, distributed denial-of-service (DDoS)
attacks, and adaptive intrusions (Gou et al., 2006; Kotenko & Ulanov, 2007; Phillips et al., 2006).
Prevention efforts, inspired by biological immune systems, have led to spam detection frameworks
(Sirisanyalak & Sornil, 2007) and adaptive wireless network security models (Lebbe et al., 2007).
Genetic algorithm-based intrusion detection systems have further enhanced classification accuracy,
identifying anomalies before they escalate into breaches (Ojugo et al., 2012). These developments
illustrate that AI can address cybercrime not merely reactively but proactively, embedding resilience
into digital infrastructures.

In improving cybersecurity performance, Al’s impact is particularly visible in data and network
security, intrusion detection, botnet identification, email security, account protection,
authentication, and application security. Al tools excel at anomaly detection by uncovering patterns
in data that human operators may overlook, thereby preventing data leaks caused by unauthorized
access or misconfigured systems (Kowert, 2017). Machine learning models—both supervised and
unsupervised—play a central role in classifying network traffic, identifying malicious activity, and
clustering suspicious behaviors (Bowman & Huang, 2019). Intrusion detection systems now integrate
anomaly-based detection using Al algorithms, enabling the identification of deviations from
established baselines (Ghorbanpour Vishkasouqi & Mirazimi Tabalvandani, 2023). In combating
botnets, Al mitigates the challenge of distinguishing malicious traffic from legitimate flows by
applying classification and clustering techniques (Bakhshi & Veisi, 2019). Al-driven spam filters
employ neural networks, support vector machines, Bayesian networks, and natural language
processing to counteract phishing attacks (Keshavarz & Hosseini, 2023). Additionally, platforms such
as Facebook leverage deep learning models like Deep Entity Classification to detect and disable fake
accounts at scale (Adekunle, 2019). These examples demonstrate AI’s versatility in reinforcing
cybersecurity measures across multiple vectors of attack.

Authentication and anti-spoofing have also benefited from AI’s integration into cybersecurity
protocols. Biometric verification methods—including facial recognition, iris scanning, fingerprint
analysis, and voice recognition—are now augmented with behavioral biometrics such as typing
patterns and signature dynamics (Adekunle, 2019; Chang et al., 2016). Al-enhanced multi-factor
authentication systems can identify covert behaviors, detect malicious objects, and secure user
access as the first line of cyber defense. However, the emergence of deepfake technology and
generative adversarial networks has introduced new spoofing risks, necessitating “liveness
detection” methods to ensure the authenticity of biometric data (Adekunle, 2019). In application
security, Al has enabled significant advancements in vulnerability detection and secure coding
practices. For example, Microsoft’s Al-powered tools assist developers in identifying coding flaws
with remarkable accuracy, integrating security into the early stages of the software development
lifecycle (Bakhshi & Veisi, 2019). Such AI applications underline the importance of embedding
intelligent, adaptive security measures directly into the core of digital systems to preempt
exploitation.

Despite these advancements, AI’s use in cybersecurity is constrained by several critical limitations.
High-quality, large-scale datasets are essential for training AI models, but acquiring such datasets is
costly, time-consuming, and often impractical due to the heterogeneity and unpredictability of cyber
threats (Nunes et al., 2015). Moreover, Al decision-making processes frequently lack transparency,
operating as “black boxes” whose internal logic remains opaque even to developers (Schlegel, 2019).
This opacity complicates accountability, particularly in legal or regulatory contexts where
explainability is essential. Adversarial inputs—such as manipulated data or pixel-level image
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alterations—can deceive Al systems, producing false negatives or false positives that undermine
reliability. Additionally, cybercriminals themselves can exploit Al to develop more sophisticated
attacks (Bahramizadeh & Sadeghzadeh, 2022). These challenges necessitate the integration of human
oversight into Al-driven systems, an approach formalized as “human-in-the-loop” architectures,
which combine human judgment with machine speed and scalability to optimize decision-making in
complex, high-stakes environments (Ali et al., 2017).

In conclusion, artificial intelligence represents both a transformative opportunity and a
multidimensional challenge in the realm of cybersecurity. Its ability to detect, prevent, and respond
to cyber threats with unprecedented speed and adaptability positions it as an essential component
of modern digital defense. However, realizing its full potential requires addressing data dependency,
transparency, adversarial vulnerability, and the indispensable role of human oversight. A balanced
integration of Al capabilities with expert human intervention offers the most promising path toward
building resilient, adaptive, and ethically accountable cybersecurity ecosystems capable of
countering the evolving landscape of computer crimes.
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