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ARTICLEINFO ABSTRACT

Keywaords: Due to the large scale of the Internet of Things, numemus devices, and the increasing threat of
AlLTP o . network attacks, traditional network security management methods are no longer able to mest
h"f"‘_“’ffﬂ'f‘? integration the needs. This article aims to propose an artificial intelligence network security management
Achficial intellgpnce optimization algorithm based on the full IP Intemet of Things fusion technology, in order to

::‘.::u:‘mo:mm improve the efficiency and accuracy of network security management. A network security
management model in the Internet of Things environment has been established through research
on the integration technology of the all IP Intemet of Things. On the basis of establishing a
network serurity management model and combining artificial imtelligence technology, a mein-
fomement learning based network security management optimization algorithm is proposed,
which learns the optimal action strategy by interacting with the emvironment. The article applies
it to the field of network security management to learn the behavioral patterns of netwaork attacks,
By analyzing netwaork traffic data and attack behavior characteristics, automatically identifying
and learning the behavior pattems of attackers, thereby improving network securty protection
capahilities. Through experimental verification, the algorithm proposed in this article has ach-
ieved significant optimization effects in network security management. Compared with tradi-
tional methods, this algorithm can more accurately identify and prevent network attacks, and
improve the effidency of network security management.

1. Introduction

The development of big data will bring profound changes to national governance capacity, economic and social operation effi-
dency and people’s lifestyle [1]. In China, the application of big data has become an important means to improve national gove rance
apacity and economic and social development. However, with the rapid development of big data, it also brings a series of security
threats and challenges. According to the report issued by the National Internet Emergency Center (CNCERT), the security situation of
Internet network in China is still severe. Faced with security threats, China actively promotes the development and application of big
data, and strengthens network security protection and management [2]. At present, there are more and more attacks on big data
information infrastructure, including network attacks and virus infections, These attacks often lead to the loss of important data and
the disclosure of sensitive information, and the integrity, confidentiality, availability and controllability of big data cannot be gnar-
anteed. Big data environment needs to store all kinds of structured and unstructured massive data, and meet the performance

E-mail address hngycerpobii 1 63 .0

hit ps.//dol.org/ 10,1016/, compeleceng 2024, 109105
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requirements through distributed data storage and processing, but this also makes storage management more complicated [3]. If the
security protection measures of the big data storage platform are incomplete or have loopholes, it will easily become the key target of
the attack, which will lead to data loss, data tampering or data leakage.

Therefore, based on the all-IP and Interne tof Things integration technology, this paper deeply studies the optimization al gorithm of
artificial intelligence network security management [4]. These algorithms can effectively predict the future development trend of
network security, and provide corresponding network security defense strategies to reduce network security risks and enhance
netwaork security defense capabilities, With the development of all-IP and Internet of Things integration technology, network security
is facing new challenges, and traditional security protection means are no longer applicable [5]. Researchers put forward an opti-
mization algorithm of network security management based on artificial intelligence to deal with the increasingly complex network
security threats [6]. These algorithms canaccurately predict the development trend of network security by analyzing and processing a
large number of network data by using the powerful computing and learning ability of artificial intelligence. At the same time, the
algorithm can also identify potential network security vulnerabilities and attacks, and provide corresponding security measures and
defense strategies. By applying these optimization algorithms, network administrators can find and respond to various netwaork se-
aurity threats in time, and improve the security and reliability of the network [7]. The algorithm also dynami cally adjusts and opti-
mizes the network security according to the real-time network data and security events, thus further improving the network security
andd defense capabilities,

2. Related work

The literature reconstructs low dimensional features through sparse autoencoders to obtain more representative feature repre-
sentations [8). In this process, by adding sparsity constraints and regularization terms, the influence of noisy data is effectively
removed, and the accuracy of feature extraction is improved. The literature proposes a feature extraction method based on combi-
nation kernel function and sparse autoencoder, and combines it with adaptive genetic algorithm to optimize the solution to obtain a
dimensionality reduction feature matrix [9]. This method constructs a combined kernel function to perform nonlinear mapping on
high-dimensional data. The combination kernel function can map the original data to a lower dimensional space that is more suitable
for feature extraction, thereby reducing the dimensi onality of the data and preserving important information in the data [10]. Finally,
the parameters in the feature extraction process are optimized and solved using adaptive genetic algorithm. Adaptive genetic algo-
rithm is an optimization algorithm based on evolutionary thinking, which can automatically adjust the values of parameters to achieve
better feature extraction results [11]. The literature proposes a convolutional nevral network classification and detection method
based on transfer learning for the problem of unbalanced big data classification [12]. In the big data environment, due to the large
amount of data and imbalanced categories, traditional classification methods have problems such as high complexity, high compu-
tational complexity, and the need to improve classification performance. To address these issues, this method introduces the idea of
transfer learning. Transfer learning is a machine leaming method that reduces the training time and sample requirements of new tasks
by transferring learned knowledge to them [13]. In this method, the existing large-scale dataset is used for pre training to extract
high-level feature representations. Then, these feature representations are migrated to the new task and adapted to the feature
extraction requirements of the new task by fine-tuning the network parameters, Through transfer learning, effectively solve the
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IP can communicate across
different platforms, devices, and
underlying communication
mechanisms across domains

Fig. 2. IP imteroperability.

problem of feature extraction and knowledge acquisition of high-dimensional complex datain the big data environment, and improve
training effidency. The literature proposes a multi-level, mult-dimensional, and quantifiable network security situation assessment
index system, and constructs an expert reliability allocation function by introducing an expected deviation fundion of uncertain
variables [14]. By optimizing the reliability of experts, we can more accurately assess their level of trust in the network security
situation. In order to determine the credibility of each evidence, the literature has improved the caleulaton method of evidence source
distance [15]. By calculating the distance between evidence sources and quantifying the similarity and correlation of evidence, the
credibility of each evidence is determined.

3. The All IP design of the Intemet of Things
A1. Desgn of full IP network architecture for the Internet of Things

The integrated IP network can provide a more flexible and efficient network structure for the network environment. It can create
highly available adaptive networks and support various business characteristics. The full IP network architecture is centered around IP
technology, achieving real-time and non real-time data transmission, meeting the requirements of different service quality levels,
incliding multimedia services. The full IP network structure adopts the methods of "Every over 1P and "IP over every”. Every over [P
“refers to the transmission of all services based on IP technology, including real-time and non real-time data. This achieves unified
management and scheduling of business. IP over everying "effectively combines IP technology with other business quality assurance
mechanisms to enable IP to operate on a hybrid network structure of various link layer technologies, This ensures the flexibility of IP
technology while providing better business quality assurance. As shown in Fig. 1, in an all IP network structure, the connection be-
tween users and the network is no longer a simple access network connection, but rather provides integrated services through co-
ordination at different levels of the network. This means that users can achieve IP-based connections through diffe rent access methods
to meet different business needs,

AN TP network evolution refers to the ultimate evolution of all network technologies towards the common use of IP technology. The
evolution of fully IP-based networks is aimed at achieving network unity and integration. By using IP technology for all network
components, the network architecture is simplified and the flexd bility and reliability of the network are improved. The fully IP-based
network implements a unified address allocation and routing scheme, making interconnection between different networks more
convenient and efficient.

All IP networks have high address apacity due to the need to support multiple access systems. In heterogeneous mult acoess
systermns, various terminals, devices, and information obtained need to be identified and identified through addresses. All IP ne tworks
can meet this demand, and as the number of access devices and terminals continues to increase, the demand for address capadty is also
increasing. In traditional network systems, when using traditional address allocation methods such as IPv4, the address capacity is
limited and it is easy toencounter address shortages. The all IP network adopts the IPve protocol, which provides a larger address space
and meets the access needs of more devices. IPv6 address space is very large, theoretically supporting almost unlimited number of
device access.

Traditional access systems refer to traditional network access methods such as PPPoE, ADSL, ete. The new access system refers to
new access methods based on all IP technology, such as IPv6 based access technology, wireless access technology, ete. All IP networks
support both traditional and new acoerss systems, providing users with more flexible and diverse access methods.
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