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As network attacks become increasingly intelligent, covert and large—scale, traditional signature—
matching based intrusion detection technologies can no longer effectively defend against unknown
attacks, variant attacks and advanced persistent threats. With the capabilities of automatic feature
extraction, nonlinear modeling and high—dimensional data processing, deep learning has become
a major development trend of network intrusion detection technologies. This paper expounds the
principles and adaptability of Convolutional Neural Network, Long Short—-Term Memory, Transformer,
Generative Adversarial Network and hybrid deep learning models for intrusion detection, and analyzes
their technical advantages, inherent limitations and application scopes. Furthermore, it points out
major problems existing in current deep learning—based intrusion detection, such as data imbalance
and poor interpretability, and proposes future development directions including lightweight design,
interpretability and federated learning. The research provides practical references for the construction
and optimization of intrusion detection systems.
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