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[Abstract] This paper aims to study the key issues in the design of network intrusion detection systems based on
deep learning. By systematically analyzing the current application status of deep learning in intrusion detection, it
points out the prominent problems existing in the current system in terms of detection accuracy, real—time
performance, and generalization ability, and proposes targeted optimization strategies. The research results show
that by integrating attention mechanisms, model lightweighting, and adversarial training, the system
performance can be effectively improved. The conclusion indicates that in the future, it is necessary to promote

the development of efficient and reliable intelligent intrusion detection systems from multiple dimensions such as

model innovation, dataset construction, and engineering optimization.
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