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Abstract

As cyberattack methods continue to evolve, traditional intrusion detection approaches based on feature matching have become
inadequate for addressing complex cybersecurity challenges. This study systematically investigates the application of machine
learning in intrusion detection, examining dimensions including data feature construction, model selection, training strategies, and
system implementation. By analyzing multidimensional attributes of network traffic, we establish a feature system tailored for
classification tasks. Through performance comparisons using supervised learning, ensemble learning, and deep learning models,
we develop a detection solution adaptable to diverse scenarios. The proposed deployable intrusion detection system architecture
integrates data collection, feature transformation, model inference, and alert management processes. Research demonstrates that
machine learning models achieve high detection rates and low false alarm rates in high-dimensional, complex traffic environments,
providing robust support and practical references for intelligent cybersecurity system development.
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