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Abstract In recent years, cyber-attacks have caused an increasing number of serious losses. It has become increasingly
important to use intrusion detection and response technology in order to identify various security incidents quickly and
respond accordingly. Detecting complex attack patterns and analyzing large volumes of network traffic depends largely on
the accuracy and configuration of an intrusion detection system (IDS). In this context, intrusion detection and response
optimization are important security requirements for networks and systems, and have become an active research topic.
Many methods have been proposed in the research literature that can enhance intrusion detection and response efficiency.
There has been a rapid growth in the use of game theory among these applications of intrusion detection and response. A
quantitative method of evaluating the security of a system is based on the game theory, which provides a framework for
capturing the interaction between attackers and defenders. Based on an analysis of the basic principles of intrusion detec-
tion and response systems and game theory, the paper discusses existing approaches to improving intrusion detection and
response using game theory, discusses their limitations, and offers directions for future research based on these solutions.
First of all, the background knowledge of intrusion detection and game theory is presented in detail, reviewing the basic
principles of commonly used intrusion detection systems, evaluation methods, commonly used datasets and classical game
theoretic models in the security domain. Second, the types of intrusion detection and response optimization problems
based on game theory are categorized and introduced. According to the order of attacks, the research status of technologies
such as network security architecture optimization, intrusion detection system configuration and efficiency optimization,
IDS automated response optimization, and distributed intrusion detection architecture optimization is summarized, ana-
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lyzed, and concluded. Meanwhile, the advantages and disadvantages of existing solutions are also analyzed, and then pos-
sible solutions are analyzed. We then analyze and discuss the challenges associated with applying game theory to intrusion
detection and response. Finally, we look forward to the future direction of research and development.

Key words game theory; intrusion detection; intrusion response; multi-agent reinforcement learning; cyber security.
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