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Abstract - With the rapid expansion of digital technologies, social
networks, cloud computing, and intelligent systems, cyber threats have
increased significantly in both complexity and diversity. Traditional
cybersecurity approaches, which are primarily based on static rules and
predefined signatures, are no longer sufficient to effectively combat
emerging and previously unseen attacks. In this context, machine learning,
as a major subfield of artificial intelligence, has played a crucial role in
enhancing cybersecurity due to its ability to learn from large-scale data
and adapt to evolving threat patterns.

This paper presents a comprehensive review of recent research on the
applications of machine learning in cybersecurity. The main focus is on
areas such as intrusion detection, malware detection, anomaly detection,
phishing detection, and financial fraud detection. Furthermore, key
challenges are examined, including adversarial attacks against machine
learning models, data quality issues, model interpretability, and practical
deployment challenges in real-world environments. Finally, future
research directions are proposed to support the development of intelligent
and resilient security systems.
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