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Abstract: The convergence of 5G communication technology—particularly its evolved 5G-Advanced (5G-A)
variant—and artificial intelligence (Al) has transitioned from theoretical exploration to tangible initial progress, with
integrated solutions now being deployed across manufacturing, logistics, energy, urban governance, and maritime
industries, yet the full scope of their synergistic value, innovative application paradigms, and developmental trajectories
warrants systematic examination to inform strategic policymaking and industrial investment. At its core, this integration
represents not a mere superposition of two technologies but a foundational paradigm shift: 5G-A provides the ultra-reliable,
low-latency, and high-bandwidth connectivity fabric—delivering deterministic networks capable of 10-20 Mbps stable
uplink rates and millisecond-level end-to-end latency—while Al contributes intelligent perception, autonomous
decision-making, and predictive analytics, together forming an “endogenous intelligence” architecture where networks
learn, adapt, and optimize in real time.
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1. INTRODUCTION

With the continuous development of science and technology, SG communication technology has emerged and
been widely applied in various industries, effectively improving the efficiency and security of mobile
communication, and becoming a key research and application exploration topic in China's communication industry.
Artificial intelligence, based on computer and big data technology, is an emerging technology that simulates
human thinking to make data judgments, providing more convenient and better services for the general public and
promoting the improvement of China's social production and living standards and quality. The emergence of 5G
communication technology provides important support for the development and application of artificial
intelligence technology. In the digital age, the effective integration of 5G communication technology and artificial
intelligence helps to improve the speed, automation level, and accuracy of data processing. It plays an extremely
important role in the transformation and development of many industries and is also an inevitable path for the
construction of digital cities and smart cities. Ya (2025) [1] investigated EDA technology methodologies in digital
circuit design. Wang (2026) [2] examined the application of computer science and technology in the big data
context. Wang (2025) [3] developed a multi-scale feature-enhanced YOLOVS for object detection in photovoltaic
farm panoramic imagery. Liu (2025) [4] studied GPU parallel computing for image processing, while Liu (2025)
[5] systematically evaluated deep learning architectures for plant image classification. Gao (2026) [6] proposed an
intelligent operations and public relations collaborative model for corporate image enhancement in smart
manufacturing. Ding (2025) [7] validated a multispectral vision system for in-situ pesticide residue detection. Ge
and Wu (2023) [8] empirically examined ChatGPT adoption for bug fixing among developers. Gong et al. (2023)
[9] reviewed neural network lightweighting techniques, and Hu et al. (2024) [10] introduced multiscale deep
neural networks for text sentiment analysis. Shen et al. (2025) [11] applied the whale optimization algorithm to
financial payment fraud detection. Tang et al. (2020) [12] designed a shallow-angle grating coupler for vertical
emission from indium phosphide devices. Sun (2025) [13] addressed inclusive interface design with accessibility
solutions. Xia et al. (2025) [14] developed KOA-Monitor for knee osteoarthritis intervention. Deng et al. (2026)
[15] proposed LLM-MVR, an LLM-guided multi-view reasoning distillation for sarcasm detection. Wang et al.
(2026) [16] introduced QA-RelD for clothes-changing person re-identification using quality-aware convolution.
Li et al. (2026) [17] developed MFT, a memory-aware fine-tuning strategy for SAM2 in long-sequence video
segmentation. Wu et al. (2026) [18] presented Tiny-Critic RAG for agentic fallback with small language models.
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Yan et al. (2026) [19] designed PRISM for root-cause investigation via specialized multi-agents. Yuan et al. (2026)
[20] introduced TA-Mem for tool-augmented memory retrieval in long-term conversational QA. Yang et al. (2026)
[21] formulated a recursive multi-agent trading system for portfolio optimization under geopolitical uncertainty.
Finally, Zhou (2025) [22] proposed a collaborative filtering model for digital precision distribution of social media
content in the automotive industry.

2. DEFINITION OF 5G COMMUNICATION TECHNOLOGY AND ARTIFICIAL
INTELLIGENCE

2.1 5G communication technology

5G communication technology is researched and developed on the basis of 4G communication technology.
Compared with previous mobile communication technologies, 5G communication technology has significantly
improved information transmission speed, reduced latency, and has the advantages of large broadband and high
data transmission stability and security. Analysis of 5G and 4G communication technology network speed data
reveals that 4G communication technology is one percent of the peak network speed of 5G communication
technology, with download speeds up to 10GB per second, which can meet people's current needs for network
usage and data downloads, effectively enhancing users' user experience. In addition, the 5G mobile
communication spectrum is concentrated in the mid to high frequency band, and the propagation loss will be
relatively stronger. In this case, the construction cost of 5G mobile communication will also increase. Since the
successful development of 5G mobile communication technology, China's communication departments and
relevant institutions have established 5G mobile communication systems, and 5G mobile communication has been
basically popularized in China, promoting the development of China's communication industry and providing
important support for the modernization construction, management, transformation, and development of various
industries.

2.2 Artificial intelligence

Artificial intelligence is currently a key area of research, development, and application in countries around the
world, and is one of the three cutting-edge technologies in the world. It mainly uses computers to simulate human
thinking, behavior, and other content, and can react in a way similar to human intelligence in real-world scenarios.
Artificial intelligence technology requires the collection, retrieval, calculation, and processing of a large amount of
data during its application, and then controls and responds to the terminal accordingly. Therefore, artificial
intelligence usually includes big data technology, computer technology, and so on. Due to the large database of
artificial intelligence technology itself, when it is applied to devices and systems, workers can simply set up the
system or input information keywords to obtain the content they need. At the same time, artificial intelligence
technology will automatically calculate and process the data, pushing the most relevant data to the workers.
Currently, artificial intelligence has been widely applied in various industries and people's lives, with the most
common applications being language recognition, gesture recognition, image recognition, etc., which have
improved the convenience of people's production and life. The research, development, and utilization of artificial
intelligence are constantly advancing, and the development of artificial intelligence has also promoted the
development of various emerging industries, which has to some extent changed the way society produces and lives,
providing important impetus for the development of a modern and intelligent society.

3. THE VALUE OF THE INTEGRATION AND DEVELOPMENT OF 5G
COMMUNICATION TECHNOLOGY AND ARTIFICIAL INTELLIGENCE

5G communication technology is an inevitable trend in the development of technology and the times, and artificial
intelligence is of paramount importance in the future development process. The effective integration of the two can
further promote the development and application of 5G communication technology and artificial intelligence.
Firstly, the integration of 5G communication technology and artificial intelligence can be applied to
communication networks, systems, and devices for management, monitoring, and optimization. This can
effectively improve the transmission efficiency of the network, as well as the security and stability of data
transmission, providing important guarantees for people's lives and production. At the same time, 5G
communication technology also provides important technical support and application foundation for artificial
intelligence, which is conducive to the development and expansion of the field of artificial main intelligence, and
promotes the maximum improvement of intelligence level. Specifically, artificial intelligence has a certain level of
human thinking, and with the support of big data technology, computer technology, etc., it can quickly process,
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analyze, and organize data, thereby achieving efficient and accurate transmission of data in a relatively short
period of time. However, artificial intelligence has high requirements for databases in the application process, and
the wide bandwidth of 5G communication technology provides important guarantees for data storage and
transmission of artificial intelligence. The integration of the two can fully reflect each other's advantages and
promote the prosperous development of informatization and industrialization.

4. THE INTEGRATION OF 5G COMMUNICATION TECHNOLOGY AND
ARTIFICIAL INTELLIGENCE

4.1 Virtual shopping

Offline shopping requires a lot of time and energy to try on clothes. With the continuous development of the
internet and information technology, online shopping has become people's first choice. However, in the actual
process of conducting online shopping, there are shortcomings in grasping sizes, colors, etc., which leads to
frequent returns in online shopping. This not only reduces the public's online shopping experience, but also causes
losses to buyers to a certain extent. The integration of 5G communication technology and artificial intelligence in
virtual shopping has become a current focus of research, development, and promotion. In this virtual shopping
process, related devices can recognize buyers' body shape data, provide corresponding sizes for buyers, and buyers
can also choose their favorite clothes for online try on and adjustment. During this process, buyers can intuitively
see the wearing effect.

4.2 Intelligent Logistics

With the continuous increase of online transactions, logistics has affected every aspect of people's lives. With the
support of emerging technologies such as big data and automatic identification, China's logistics is gradually
moving towards intelligent and unmanned development. The integration of 5G communication technology and
artificial intelligence logistics can promote the development of various contents such as automated sorting and
unmanned distribution, and improve the efficiency of logistics sorting and distribution. At the same time, the
application of 5G communication technology and artificial intelligence technology can also reduce the labor costs
of enterprises. For example, some universities have already started using intelligent robots for logistics and
distribution work. During the distribution process, staff can remotely control or directly input routes into the
robot's intelligent system, improving the efficiency of logistics and distribution. The application of 5G
communication technology and artificial intelligence technology in the logistics field has significant value in
promoting the development of the logistics industry.

4.3 Smart Tourism

Under the background of the integration of 5G communication technology and artificial intelligence, the concept
of intelligent tourism has emerged in people's vision. Compared with traditional tourism, intelligent tourism under
the integration of 5G communication technology and artificial intelligence belongs to a type of virtual tourism. It
breaks the constraints and limitations brought by traditional time and space to people. With the support of
communication technology and artificial intelligence, VR technology can be used to make videos of corresponding
tourist attractions into immersive tourism scenes. Users only need to bring the corresponding devices to experience
and visit the places they want to travel anytime and anywhere (as shown in Figure 1). For example, the History
Museum virtual reality application launched by the National Museum of England allows visitors to visit museum
exhibitions in VR and learn about historical artifacts and cultural heritage. The emergence of 5G communication
technology has further enhanced the realism of virtual images, avoiding delays during virtual tourism, and helping
to improve the interactivity, authenticity, and experience of virtual tourism.
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Figure 1: Schematic diagram of virtual tourism
4.4 Construction of modern factories

Production efficiency and benefits are currently of paramount importance in the construction of modern factories.
With the continuous development of technology, various automation equipment and systems have emerged in the
process of factory construction and production, laying an important foundation for the improvement of factory
economic benefits. With the emergence of intelligent devices, modern factories are also facing transformation and
renewal. In this context, modern factories can fully integrate 5G communication technology and artificial
intelligence into the construction process. On the one hand, 5G communication technology can be integrated into
intelligent production equipment, promoting the development of intelligent production equipment in China. At the
same time, it can also provide important support for the debugging, intelligent fault detection, diagnosis, and early
warning of intelligent equipment. On the other hand, the application of 5G communication technology in
intelligent production systems can enhance system security and improve the efficiency and smoothness of device
connections, which has important value in improving production efficiency. The effective application of 5G
communication technology and artificial intelligence integration in modern factory construction and production
can also effectively reduce labor in the factory production process, providing a way to reduce production costs and
improve production efficiency.

4.5 Intelligent Parking

With the continuous improvement of China's economy and people's living standards, private vehicles are also
increasing. However, the shortage of parking spaces and difficulty in parking have become key issues that need to
be addressed. In order to improve the convenience of people's travel, the integration of 5G communication
technology and artificial intelligence can establish a parking cloud platform. That is, the government or relevant
enterprises can conduct a full investigation of local parking resources and incorporate the data into the database.
Then, the parking cloud platform and GPS positioning system can locate the vehicles and push and provide nearby
parking resources for use. The integration of 5G communication technology and artificial intelligence technology
in the process of use can achieve rapid identification and calculation of parking resources, and precise management
of parking spaces, improving the efficiency of data transmission and processing. Travelers can also pre book
parking spaces on the platform based on their own travel plans, providing intelligent navigation and parking
services for drivers, increasing profits for parking services, and supporting the construction of a harmonious city.
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5. THE TREND OF THE INTEGRATION OF 5G COMMUNICATION
TECHNOLOGY AND ARTIFICIAL INTELLIGENCE DEVELOPMENT

5G communication technology has gradually covered all aspects of people's production and life. However, with
the development of the times and the progress of technology, 5G communication technology also needs to be
constantly improved, updated, and optimized. The essence of artificial intelligence technology is actually an
imitation technology of human thinking, and mechanical thinking is its dominant work. There are still deficiencies
in logical, image thinking, and associative abilities in data retrieval, processing, and other aspects. Therefore,
artificial intelligence cannot replace humans. The integration of 5G communication technology and artificial
intelligence is an inevitable result of the development of the times and technological progress, providing
convenience for more fields and people's lives. However, in the process of integration, due to the large amount of
data transmission, data security needs to be fully valued. Therefore, in the future integration of 5G communication
technology and artificial intelligence, it is necessary to strengthen the research and processing of data security,
ensure the security of information transmission, and also guarantee the privacy of users. In addition, people's
demand for personalized services is constantly increasing. Therefore, in the process of integrating 5G
communication technology with artificial intelligence, personalized services should also be fully valued, and the
process of data collection, processing, and push should be continuously improved to provide users with more
comprehensive and targeted services. This will fully reflect the value of 5G communication technology and
artificial intelligence, and provide support for social and economic development and progress of the times.

6. CONCLUSION

5G communication technology is currently the most advanced communication technology in the field of mobile
communication engineering. Compared with the previously applied 3G and 4G communication technologies, its
functions have been significantly improved in all aspects. Its integration with artificial intelligence not only
promotes the research and development of both, but also provides important support for the intelligent construction
and development of various fields in society, meeting people's needs for technological development. Virtual
shopping, intelligent logistics, intelligent parking, and modern factories have greatly improved the convenience of
social life and production, promoting social development and progress.
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