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Design of network intrusion detection system based on

machine learning

Abstract

With the rapid development and popularization of network technology, network security

issues have become increasingly prominent, and network intrusion has become one of the main
means to threaten the security of information systems. Traditional network intrusion detection
methods rely on fixed rules and pattern matching, which is difficult to deal with complex and
changeable network attacks. Therefore, this research aims to design and implement a network
intrusion detection system based on machine learning to improve the accuracy and efficiency of
detection.
This study first analyzes the current challenges faced by network intrusion detection, including
the explosive growth of data volume, the concealment and polymorphism of attack means. On
this basis, we propose a network intrusion detection framework that integrates multiple machine
learning algorithms. The framework includes four stages: data preprocessing, feature extraction,
model training and detection. In the data pre-processing stage, we adopt methods such as data
cleaning and normalization to improve the data quality. In the feature extraction stage, we use
principal component analysis (PCA) and deep learning technology to extract features that are
important for intrusion detection from the original data. In the model training phase, we
compared the performance of various machine learning algorithms such as support vector
machine (SVM), random forest and deep learning neural network, and selected the optimal
model for training. In the detection phase, we apply the trained model to real-time network traffic
data to achieve accurate detection of network intrusion.
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