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ABSTRACT

This paper explores the evolving trends of Al in network intrusion detection system and
cybersecurity. It analyzes various ML paradigms, including supervised, unsupervised, and semi-
supervised learning, outlining their respective advantages and limitations in cybersecurity
applications. Furthermore, the analysis extends to the latest technological trends, including self-
supervised learning, which addresses the challenge of data labeling, and the integration of advanced
techniques like federated learning and generative Al. These emerging approaches aim to improve
model efficiency in hybrid and multi-cloud environments, enhance the detection of unknown
attacks, and bolster the overall resilience of cybersecurity frameworks. The findings underscore the
critical role of Al in building adaptive and intelligent security systems capable of defending against
dynamic and complex cyber threats.
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