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Abstract: The application of artificial intelligence technology in cyberspace security defense is helpful to improve network
information security. Based on this, this paper takes the overview of cyber defence and artificial intelligence technologies as
the point of departure, and compares and analyzes the advantages of artificial intelligence technologies over traditional
cyber defence technologies. We explored the application practices of relational rule mining technology, neural network
technology, and intelligent firewall technology in network security defense. In network security defense, deepening the
application and promotion of artificial intelligence technology can fully tap the value of artificial intelligence technology in
information security protection, effectively resist various security threats, and provide guarantee for cyberspace security.
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1. INTRODUCTION

At present, China's economic development is becoming more and more rapid, and the corresponding development
speed of network and computer technology is also accelerating, which has promoted the development of artificial
intelligence technology and made this technology widely used in many industries, and people attach more and
more importance to it. The development potential of artificial intelligence technology is great, it is a new type of
technology that is widely used in cybersecurity defense and has high security, which plays a very important role in
reducing the incidence of security incidents. This paper analyzes the application of artificial intelligence
technology in data network security defense. Zeng et al. (2025) examined how education investment and social
security influence household financial market participation, emphasizing socioeconomic implications[1]. In the
educational domain, [2] Wang et al. (2024) proposed an Al-powered framework for early identification of learning
difficulties, while [3] Wang (2025) developed a joint training model for recommendation systems with
non-random missing data. Al's role in empathy evaluation was explored by [4] Chen et al. (2024), who introduced
"Emotionqueen," a benchmark for assessing large language models' empathy. Healthcare applications feature
prominently, with [5] Ding and Wu (2024) conducting a systematic review of self-supervised learning for
biomedical signal processing, and [6] Restrepo et al. (2024) presenting a multimodal deep learning approach for
low-resource healthcare settings. [7] Yang et al. (2025) demonstrated loT-driven skin cancer detection using active
learning, while [8] Jiang et al. (2025) developed a meta-attention-enhanced model for Al-generated news detection.
Sustainability is addressed by [9] Wu et al. (2025), who analyzed supply chain digitalization's impact on energy
efficiency and carbon neutrality. Technical innovations include [10] Peng et al. (2022)'s domain adaptation
framework, [11] Zheng et al. (2025)'s motion-aware diffusion model for human mesh recovery, and [12] Zhang et
al. (2025)'s machine learning-based anomaly detection in biomechanical data. [13] Zhou et al. (2024) investigated
LSTM-based UAV path planning, and [14] Tu (2025) introduced an intelligent log analysis system for network
optimization.

2. OVERVIEW OF NETWORK SECURITY DEFENSE AND ARTIFICIAL
INTELLIGENCE TECHNOLOGY

2.1 Overview of Network Security Defenses

Network security defense refers primarily to the application of various technologies and methods to protect and
defend computer networks from viruses and Trojans threats and intrusions. There are many defense methods and
technologies for cybersecurity defense, generally using surveillance and detection methods for defense, and the
effectiveness of defense is inconsistent. At present, the most widely used technologies for network security
defense are passive information protection technology, intrusion detection technology, and active deception
technology. With the widespread and deepening of cyberspace applications, cyberspace security defense also puts
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new requirements on traditional network technologies, and artificial intelligence technology is one of the key
technologies.

2.2 Overview of Artificial Intelligence Technology

Artificial Intelligence is about the intelligent behavior of artificial objects, and intelligent behavior includes
perception, reasoning, learning, communication, and behavior in responsible environments. (Nilsson, 1998).
Artificial Intelligence (Al) is a new technology in the field of modern computer science and technology. With the
continuous development of modern science and technology, it can simulate human thought activities for system
protection, and when the network is subjected to external threats and attacks during use, it can implement system
defense protection autonomously. When applying artificial intelligence technology in practice, it requires the
coordination and integration of various disciplines, so that it can achieve the mutual penetration and integration of
the theory and technology to form intelligent technologies that mimic the activities of the human brain.

3. THE ADVANTAGES OF ARTIFICIAL INTELLIGENCE TECHNOLOGY IN
NETWORK SECURITY DEFENSE

3.1 Advantages of fuzzy data reasoning capabilities

Artificial intelligence technology can realize fuzzy information reasoning for ambiguous and nonlinear
information, allowing it to effectively discern the source and type of information, especially in the detection and
defense of unknown viruses, and the defense capability of artificial intelligence technology is stronger. The
application of artificial intelligence in fuzzy information processing can effectively defend network information
and improve the security and certainty of network information.

3.2 Advantages of learning to reason

The application of artificial intelligence technology can rely on its powerful learning, reasoning and other
capabilities to compensate for the shortcomings of traditional security defense technology, and achieve effective
identification and defense of different network resources and attacks through the establishment of network security
systems and databases. Therefore, the learning and reasoning capabilities of artificial intelligence technology can
effectively improve cyberspace security defense capabilities, and make up for the shortcomings of traditional
defense systems through the continuous generation of elements of security prevention mechanisms. At the same
time, in the face of a large database, the query, reasoning analysis and other functions of artificial intelligence
technology can discover effective information in a timely manner, establish security defense responses, and better
improve the effectiveness of cyberspace security defense.

4. IMPORTANT ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN CYBER
SECURITY DEFENSE SYSTEMS

4.1 Association Rule Mining Techniques

In the transmission and processing of huge amounts of complex network information, it is necessary to adopt a
rules-given association technology, comprehensively analyze the operation of equipment and data transmission
within the network system, and grasp the relationship existing between network security hazards, alarm events,
and existing log data. The process mainly matches the sequence template after the network security attack and
alarm event, with the corresponding rule sequence of the security event, and verifies the data information and
digital signatures being passed, so as to reduce the illegal control of the network security system. Therefore, the
planning department of AIS mainly establishes the collection interface of public incident information resources,
and uses relational data mining, Expert evaluation and other methods extract code data related to network security
attacks and alarm events from the huge data resources of the backend database, accurately identify various
intrusion risks, form a set of security resource categories for the associated engine, and store them in the backend
data.

4.2 Neural Network Techniques
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Stable neural networks are usually built based on a number of simple processing elements, have good
compatibility and excellent learning capabilities, and can accomplish distributed storage of various types of
information in a very short time. In the process of using ANN, it can meet the actual needs of various information
processing, and accomplish the automatic organization of relevant knowledge. In addition, the neuron computation
in the neural network is generally independent and can complete the parallel processing work. At present, the
existing software and hardware can ensure its value and advantage. The application of neural network technology
to computer network security defense work is generally reflected in the detection of network intrusion. This is
because neural network technology can accurately identify unwanted information, bad software, etc. in computer
networks, thereby assisting in the analysis and processing of computer network information. In addition, agent
decision algorithm is an important means in network monitoring and management, and the integration of neural
network technology can effectively strengthen network monitoring efficiency and quality, on the one hand, and
also protect against the generation of various small monitoring errors. When conducting network worm virus
detection work, neural network technology can also meet the detection requirements well. Unlike previous
detection methods, neural network technology has a high degree of efficiency and accuracy, while also being able
to accurately identify various types of worms. At present, the field of computer science attaches great importance
to the research of neural network technology and has promoted the continuous progress of related fields, and the
application of neural networks technology to cyberspace security defense has gradually increased, laying the
foundation for promoting the improvement of cyberspace security and defense capabilities.

4.3 Intelligent firewall technology

Firewalls are commonly used defense means for computer network security, which can identify and control
security hazards in the network, thus providing good protection for computer equipment. Traditional firewall
technology includes data packet filtering, network address translation (NAT), protocol status checking, and VPN
function, but the application of these firewalls does not achieve the expected results, and it is difficult to fully and
effectively protect against security hazards. The intelligent firewall based on artificial intelligence technology has
intrusion detection capabilities that can be applied to intelligent identification of external intrusion hazard elements.
At the same time, the relevant analysis and control of data through computation, statistics and memory data content,
realize the calculation of huge amounts of data in the network, discover the content of feature values in the network
and conduct relevant security access control defense to improve the interception capability of harmful information.

5. CONCLUSION

In summary, cybersecurity defense needs advanced technology to support, and Al technology as an emerging
technology with its learning capabilities and fuzzy data processing capabilities, It is more suitable for the
development of cybersecurity defense, and the application of artificial intelligence technology can not only
effectively improve the problems existing in cybersecurity prevention, but also improve the effectiveness and
technicality of cybersecurity management, which has great advantages for promoting the development of China's
cybersecurity Defense.
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