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Abstract: With the rapid development of 5G technology, new breakthroughs have been made in artificial 
intelligence, Internet of Things, cloud computing and other fields, and new development opportunities 
have also been brought to industries such as medical and industrial manufacturing. This article discusses 
the thinking of 5G and industrial convergence applications. 5G technology has great potential in the 
field of industrial manufacturing, but there are also challenges such as the need to strengthen the digital 
transformation of industrial infrastructure, equipment compatibility and standardization, and the lack of 
effective demand-pull power. Solving these challenges requires the joint efforts of all parties to promote 
the development of 5G in the industrial field and achieve intelligent and digital transformation. 
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1. Introduction 

With the rapid development of 5G technology, its integration and application with the industrial 
Internet has become a hot topic in current research. This paper will discuss the challenges and problems 
of 5G and industrial integration application by analyzing the status, application characteristics and 
advantages of 5G technology in industrial applications, so as to discuss the strategies of 5G and industrial 
integration applications, in order to provide valuable thinking and guidance for research and practice in 
related fields, promoting the further development of 5G and industrial integration applications, industrial 
intelligence and digital transformation[1-3]. 

2. The current situation of 5G and industrial convergence applications 

At present, 5G and industrial integration applications have made certain progress. At home and 
abroad, cooperative relations have been established between operators, communication equipment 
manufacturers and industrial enterprises, and many 5G application innovation research centers and 
laboratories have been established. At the same time, some star enterprises such as Shanghai Aircraft 
Manufacturing Co., Ltd., Qingdao Port, Sany Heavy Industry, Gree, China Southern Power Grid, etc. 
have also achieved outstanding results in the field of 5G and industrial Internet integration. These 
enterprises have realized the flexibility of production lines and intelligent production through the use of 
5G technology, and promoted the transformation of industry to intelligence, service, and high-end[4-5]. 

2.1 A large number of 5G industrial integration star enterprises have emerged 

In the early stage of 5G technical standard formulation, industrial applications are the focus of 5G 
demand research. 5G's low-latency and high-reliability technology is designed to meet the needs of 
industrial real-time control, unmanned driving and other applications. With the pre-commercial use of 
5G equipment, domestic and foreign operators and communication equipment manufacturers have 
cooperated with industrial enterprises, established a series of 5G application innovation research centers, 
and carried out a large number of research and experiments on the integration of 5G and industrial 
applications. At present, 5 5G network transformation and promotion service platforms have been formed 
in the country, and dozens of 5G application innovation centers or laboratories have been formed by the 
three major operators, and a large number of 5G and industrial Internet integration star enterprises have 
emerged[6-8]. 
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2.2 Revolutionize the way of organizing industrial enterprises  

As a new generation of mobile communication system, 5G technology has transmission rates of more 
than 100 Gigabits, millisecond-level delays, and high reliability. These characteristics enable 5G to be 
integrated with all aspects of industry, providing industrial enterprises with tools for flexible production 
lines and intelligent production, and also providing means for industrial enterprises to connect with users 
and supply chains, promoting the transformation of industry to intelligence, service, and high-end. 
Through 5G technology, it is to realize the all-round interconnection of personnel, equipment and 
environment and remote real-time control of production equipment, promoting the development of 
industrial production in the direction of unmanned, networked, intelligent and collaborative. For example, 
Qingdao Port uses 5G to realize the remote operation of shore cranes, effectively improving the working 
environment of employees, saving labor costs, and promoting the realization of unmanned terminals. 
Hangzhou Steam Turbine uses 5G+3D modeling to realize intelligent product quality inspection and 
improve the efficiency of blade quality inspection[9-10]. 

2.3 The production and operation mode of industrial enterprises has been transformed 

On the other hand, 5G technology has also promoted changes in the production and operation models 
of industrial enterprises. Through the combination of 5G technology and its own products, industrial 
enterprises have obtained the entrance to interact with customers, and through all-round monitoring or 
control of product status. They can provide customers with more targeted personalized services, which 
has promoted the transformation and upgrading of industrial enterprises from production-oriented 
enterprises to service-oriented enterprises. For example, Guangxi Liugong uses 5G+MEC to realize high-
efficiency and low-latency remote control of loaders and monitoring of the working environment, thereby 
realizing a variety of business models, including leasing equipment and value-added services, and 
realizing the transformation of enterprises from equipment manufacturers to service providers [11-13]. 

3. 5G application characteristics and advantages in the industrial field 

The application of 5G in the industrial field has many advantages, which can promote the intelligent 
development of the industrial field and improve production efficiency and quality. 

3.1 High speed and large connectivity 

The high speed and large connectivity of 5G enable fast and stable data transmission and 
communication between industrial equipment. Traditional industrial communication technologies are 
often limited by bandwidth and number of connections, but 5G can provide higher data transmission 
rates and more connections, which can meet the needs of industrial production for large-scale data 
transmission and processing. For example, in industrial automation production lines, various sensors, 
controllers and robots can transmit and share data in real time through 5G networks to achieve refined 
production management and collaborative control, and improve production efficiency and quality[14-16]. 

3.2 Real-time and high reliability 

The low latency of 5G makes communication between industrial devices more reliable in real time. 
In the industrial field, many application scenarios have extremely high requirements for real-time and 
reliability of communication, such as remote operation of industrial robots and real-time monitoring and 
control of industrial Internet of Things. 5G's ultra-reliable low-latency communication (URLLC) 
technology can achieve millisecond-level latency and high-reliability communication, ensure the stability 
and timeliness of communication between industrial equipment, and improve production efficiency and 
safety. 

3.3 Customized network services are available 

5G network slicing technology can provide customized network services according to different 
industrial application scenarios. The application scenarios in the industrial field are diverse, and the 
demand for network services is also different. Through 5G network slicing technology, a physical 
network can be cut into multiple virtual sub-networks to provide customized network services for 
different industrial applications. For example, in industrial automation production lines, the demand for 
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real-time communication is higher, and low-latency network services can be provided; In the field of 
logistics management, large-scale data transmission and processing needs can provide high-bandwidth 
network services. For example, in industrial automation production lines, the demand for real-time 
communication is higher, and low-latency network services can be provided; In the field of logistics 
management, large-scale data transmission and processing needs can provide high-bandwidth network 
services. Such customized network services can meet the specific needs of the industrial field and 
improve the refined management and efficiency of industrial production [17-20]. 

3.4 With delay jitter and determinism 

5G also has the characteristics of delay jitter and determinism, which can meet the deterministic 
requirements of communication delay in the industrial field. In the industrial production process, the 
delay of each delivery of the same instruction needs to be consistent to ensure the synchronous operation 
and interoperability of industrial equipment. Through 5G time tag technology and control technology, 
communication delay jitter can be controlled to the microsecond level, ensuring the sequential 
transmission and reception of messages, and ensuring the stability and reliability of industrial field 
networks. 

4. The challenges of 5G in industrial manufacturing 

4.1 The digital transformation of industrial infrastructure needs to be strengthened 

The integration of 5G and industrial manufacturing requires the digital transformation of production 
equipment. However, at present, most Chinese enterprises are facing difficulties in digital infrastructure 
renewal in digital transformation, and the digitization rate of industrial production equipment is less than 
50%. In order to achieve integration with 5G technology and promote the upgrading and transformation 
of industrial structure, we must accelerate the digital transformation of production equipment. This 
requires enterprises to make upfront cost investment and have a deep understanding of 5G technology, 
intelligent production and Industry 4.0[21-23]. 

4.2 Device compatibility issues 

There is a wide variety of devices in industrial manufacturing scenarios, often from different vendors, 
using different communication protocols and interfaces. Compatibility and integration of existing 
equipment with 5G networks is a complex task that requires equipment upgrades and adaptations to meet 
the interconnection with 5G networks. In addition, unified communication standards and interfaces need 
to be developed to facilitate interoperability and integration between devices. 

4.3 Lack of effective demand momentum 

In the field of industrial manufacturing, an important problem facing 5G is that enterprises believe 
that 5G applications lack commercial value, resulting in a lack of effective demand pull. The market is 
the driving force for the development of enterprises, and only by obtaining the return on investment of 
the market can a virtuous circle be formed. However, the current 5G application market is limited by the 
incomplete coverage of infrastructure, the reform rate of enterprises in the process of digital reform is 
low, the reform progress is slow, and the 5G technology integration requirements in some industrial fields 
are not clear enough, making 5G technology integration lack effective scenarios and application 
environments, and enterprise application requirements are low. At the same time, because the private 
network technology is not yet mature, enterprises have greater doubts about increasing investment to 
achieve integration with 5G, which also limits the application of 5G technology in industrial 
manufacturing [24-25]. 

5. Application strategy of 5G technology in the industrial field 

Strengthening technology research and development is a key step in promoting the application of 5G 
in the industrial field. On the basis of 5G technology, we should focus on carrying out research and 
development related to industrial manufacturing, including the integration and application research of 
5G and the Internet of Things, artificial intelligence, big data and other technologies. Through continuous 
technological innovation, improve the performance and reliability of 5G in industrial manufacturing to 
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meet the needs of industrial production. First, we must strengthen the research and development of 5G 
technology in the field of industrial manufacturing. This includes the optimization and improvement of 
5G networks, improving network stability and transmission rates to meet the needs of high-speed, low-
latency communication in industrial environments. At the same time, it is also necessary to study the 
integration of 5G with other key technologies, such as the Internet of Things, artificial intelligence and 
big data, to realize the intelligence and automation of industrial manufacturing. Second, we should 
strengthen applied research related to industrial manufacturing. Through cooperation with enterprises, 
research institutions, universities and other parties, we will jointly carry out innovative research and 
application practice of 5G in the field of industrial manufacturing. This includes research on the 
application of 5G in production line automation, remote control of equipment, logistics management, 
etc., to promote the intelligence and informatization of industrial manufacturing processes [26-27]. Third, 
it is necessary to strengthen personnel training and exchanges. Train and introduce professionals with 
application experience of 5G technology in the field of industrial manufacturing, establish a talent 
training mechanism, strengthen the training and learning of related technologies, and improve the 
professional level of practitioners. At the same time, we will strengthen exchanges and cooperation at 
home and abroad, learn from the experience and practices of other countries and regions in 5G industrial 
applications, and promote technology sharing and exchange. Fourth, we should strengthen the 
construction of industry standards. It is to develop and improve industry standards related to 5G in the 
field of industrial manufacturing, including standardization work on network communication standards, 
data transmission standards, security standards, etc. By establishing unified standards, promote 
interoperability between different manufacturers and devices, and promote the development of the 
industry and the popularization of applications [28-30]. 

5.1 Use small and medium-sized enterprises as the main driving force for the improvement of 5G 
convergence demand 

Small and medium-sized enterprises play an important role in industrial production, and by 
strengthening the digital transformation of industrial production of small and medium-sized enterprises, 
and using small and medium-sized enterprises as the main driving force for the improvement of 5G 
integration demand, it can lay the foundation for the improvement of information reform demand in the 
entire industrial field. It is suggested that from the perspective of small and medium-sized enterprises, 
on the basis of enterprise digital manufacturing and industry platform service models, build a digital 
general contracting model and industry cloud platform development system, and further enhance the 
digital transformation of industrial production of small and medium-sized enterprises. The digital EPC 
model can improve the technological fragmentation of traditional industrial enterprises, create integrated 
production processes and standardized production management.The industry cloud platform 
development system can take advantage of the high speed and low latency of 5G technology to create a 
shared management solution and promote the full integration of 5G technology. Second, expand the 5G 
application market and build a service-oriented enterprise. The coverage of 5G technology in the 
industrial field can be improved by building industrial apps and establishing a cooperation model with 
the participation of multiple parties. Through pilot projects to promote the application of 5G intelligent 
modules in industrial production, gradually realize scale and integration, create an ecological 
development pattern of standardized design, mass production, and market-oriented configuration to 
provide a good environment for the full integration of 5G technology.In addition, with the flexibility and 
innovation of SMEs in industrial production, we can also deeply understand the actual needs of industrial 
production through cooperation with SMEs, and combine the characteristics of 5G technology to make 
it the main driving force for the improvement of 5G integration demand. It is to focus on 5G technology 
and AGV communication control, ultra-high-definition video, machine vision, remote operation and 
maintenance and other integration fields, promote the automation and intelligence of industrial 
production, carry out business landing through demonstration projects, and create new 5G commercial 
application value and application models. 

5.2 Building 5G service promotion model innovation 

It is building 5G service promotion model innovation is the key to achieving the wide application and 
development of 5G technology in the industrial field. By combining the advantages of 5G technology for 
specific industrial production scenarios, we can create a targeted business promotion model and promote 
intelligence and informatization in the industrial field. On the one hand, according to the specific needs 
and scenarios of the industrial production process, a specific business promotion model can be 
established. For example, combined with remote operation and maintenance and machine vision 
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technology of mobile device inspection and automatic control, applications such as intelligent logistics, 
automated equipment maintenance system and operation positioning system can be built. These models 
can increase the level of automation of industrial production, improve production efficiency and quality. 
Through pilot projects in specific industrial production scenarios, the application effect of 5G technology 
in the industrial field is verified, and the new 5G commercial application value and application mode are 
further explored.This can gradually promote the expansion and deepening of the application of 5G 
technology in industrial production. On the other hand, it can combine the interactivity of 5G technology 
and industrial Internet to build a shared management scheme. Through the establishment of the industry 
cloud platform development system, the high speed and low latency advantages of 5G technology are 
used to realize the rapid transmission and sharing of industrial production information. At the same time, 
the integration of 5G technology can be implemented in combination with specific scenarios in the 
industrial production process. Through demonstration projects, we will further create new 5G 
commercial application value and application models. Through targeted business promotion models, 
demonstration projects and shared management solutions, the digital transformation of enterprise 
industrial production can be further enhanced, laying the foundation for the improvement of the demand 
for information reform in the overall industrial field, thereby promoting the wide application and 
development of 5G technology in industrial production, and realizing intelligence and informatization in 
the industrial field[31-32]. 

6. Conclusion 

At present, the integration of 5G and industrial applications is developing rapidly, and some 
outstanding results have been achieved. However, there are still some challenges to be solved in practical 
applications, which require the joint efforts of all parties to promote the wide application of 5G 
technology in the industrial field. With the further maturity of technology and the continuous expansion 
of application scenarios, it is believed that the integration of 5G and industrial applications will bring 
more opportunities and development space for industrial enterprises. 

References 

[1] Lou Li, Fan Jianhua, Hu Yongyang, Li Ran, “Military Ad Hoc Network Hierarchical Architecture 
and Security Protocol” [J]. Computer Engineering, 2022, 09(4): 7-8.  
[2] Jin Linqiao, Zhu Peijie, Li Shubin. Research on 5G communication technology under the situation 
of Internet of Things [J]. New Industrialization, 2021, 11(3):87-89.  
[3] Amponis G, et al. Threatening the 5G core via PFCP DoS attacks: the case of blocking UAV 
communications, EURASIP J Wireless Commun Networking, 2019(6):50-53. 
[4] Xiang Hongyu, Xiao Yangwen, Zhang Xian, et al. 5G edge computing and network slicing technology 
[J]. Telecommunications Science, 2017, 33(6):54-63.  
[5] Chen Jun, Li Hao. 5G edge computing patent data analysis [J]. New Industrialization, 2020, 10(6): 
93-94, 97.  
[6] Paul Harrigan, Timothy M. Daly, Kristof Coussement, Julie A. Lee, Geoffrey N. Soutar, Uwana Evers, 
Identifying influencers on social media[J]. International Journal of Information Management. 2021, 
11(7):83-84, 87.  
[7] Sonal Purohit, Justin Paul, Rikee Mishra, Rethinking the bottom of the pyramid: Towards a new 
marketing mix [J]. Journal of Retailing and Consumer Services. 2022, 01(6):13-14.  
[8] Eunyoung (Christine) Sung. The effects of augmented reality mobile app advertising: Viral marketing 
via shared social experience[J]. Journal of Business Research. 2018, 30(5):57-63.  
[9] Arora A, Belenzon S, Patacconi A. The decline of science in corporate R&D[J]. Strategic 
Management Journal, 2018, 39(1): 3-32.  
[10] Kalaignanam Kartik, Tuli Kapil R., Kushwaha Tarun, Lee Leonard, Gal David. Marketing Agility: 
The Concept, Antecedents, and a Research Agenda[J]. Journal of Marketing. 2020, 09(4):12-14.  
[11] Li Chen, Swaminathan Srinivasan, Kim Junhee. The role of marketing channels in consumers’ 
promotional point redemption decisions[J]. Journal of Business Research. 2019, 09(9):19-20.  
[12] Seo HaeJin, Song Tae Ho. The differential motivation and context effects of cause-related marketing 
in the hotel industry: The moderating role of consumption value [J]. International Journal of Hospitality 
Management. 2019, 09(1):12-13.  
[13] Tang Tanya (Ya), Zhang Shaoling (Katee), Peng Jianping. The value of marketing innovation: 
Market-driven versus market-driving[J]. Journal of Business Research. 2016, 09(18):12-13.  
[14] Mandler Timo, Sezen Burcu, Chen Jieke, Özsomer Ayşegül.  Performance consequences of 



The Frontiers of Society, Science and Technology 
ISSN 2616-7433 Vol. 5, Issue 15: 6-11, DOI: 10.25236/FSST.2023.051502 

Published by Francis Academic Press, UK 
-11- 

marketing standardization/adaptation: A systematic literature review and future research agenda[J]. 
Journal of Business Research. 2014, 311(6):47-53.  
[15] Ahanger T. A. et al. Internet of things: A comprehensive study of security issues and defense 
mechanisms IEEE Access. 2019, 20 (4):17-20.  
[16] Hong Tao, Zhu Yueqin, Guo Yanjun, Jiao Shoutao, Qiang Weifan, Gao Zhenji. Research on 
Interactive Geological Scene Model Construction Method Based on XR Technology[J]. Geological 
bulletin 2020, 21 (5):15-20.  
[17] Boon W, Edler J. Demand, challenges, and innovation. Making sense of new trends in innovation 
policy[J]. Science and Public Policy, 2018, 45(4): 435-447.  
[18] Wang Yafeng, Liang Chunhua, Zhu Lanlan, Wang Xiaoping. Research on private network solution 
for 5G banking industry[J]. Telecommunications Science. 2020, 21 (2):25-30.  
[19] Zhang Junming, Wang Junyi, Peng Jie, Li Ran. Research on green unloading and processing 
scheme for multiple applications[J]. Radio Engineering. 2022, 21 (5):35-40.  
[20] Song Xin. Research on expansion scheme of Shuohuang railway data center[J]. Railway Transport 
and Economy, 2017, 21 (5):15-20.  
[21] Tang Xiaojun, Sun Chun, Zhao Zhenqing, Zhou Min, Ma Junqi, Zhou Enyu, Wang Jianfeng, He Hui. 
Key technical challenges of optical communication in the next 10 years [J]. Optical communication 
technology. 2018, 21 (6):9-14.  
[22] Fang Min, Duan Xiangyang, Hu Liujun. 6G Technology Challenges, Innovation and Prospects [J]. 
ZTE Technology. 2016, 21 (8):15-20.  
[23] Liu Zheming, Wu Yunfei, Wei Xiao, Zhang Jing, Lu Zhou. Application scenarios, architecture and 
key technical challenges of 6G satellite-ground converged network[J]. Radiocommunication technology. 
2019, 25 (9): 7-11.  
[24] Guo Feng, Ji Yenan, Huang Xiaoyi. EU Strategy and Practice of 5G Network Security [J]. 
Telecommunications Science. 2021, 23 (2): 2-6.  
[25] Dodgson M, Hughes A, Foster J, et al. Systems thinking, market failure, and the development of 
innovation policy: The case of Australia[J]. Research Policy, 2011, 40(9): 1145-1156.  
[26] Yang Hongyu, Han Yue. A Wireless Mesh Network Security Routing Mechanism Based on Dynamic 
Reputation [J]. Journal on Communications. 2021, 3 (2): 11-16.  
[27] John Didada, Network security performance analysis of TSR untrusted relay on Nakagami-m 
channel [J]. Stone Club, Computer Engineering and Applications. 2021, 3 (2): 21-26.  
[28] Feng Youhong, Li Qiqi, Yang Zhi. Network Security Performance Analysis of Collaborative Relay 
Based on NOMA[J]. Radiocommunication technology. 2020, 4 (1): 31-36.  
[29] Wang Sai'e, Liu Caixia, Liu Shuxin, Bai Yi. A 4G Network Security Risk Assessment Method Based 
on Attack Tree [J]. Computer Engineering. 2022, 12 (1): 11-12.  
[30] Yu Changhong, Lu Ya, Wang Haixin, Traffic Classification Algorithm for IoT Devices Based on 
Sliding Time Window [J]. Brilliant. Computer Engineering. 2021, 5 (11): 39-45.  
[31] Du Wenjie. Adaptive Key Extraction Method for Wireless Network Based on Received Signal 
Strength [J]. Journal of North University of China (Natural Science Edition), 2022(01): 41-45.  
[32] Zhang Wenbo, Huang Wenhua, Feng Jingyu. Network Security Communication Mechanism of 
Connected Vehicles Based on Certificateless Signing [J]. Journal on Communications. 2021(06): 1-5.  


	2.1 A large number of 5G industrial integration star enterprises have emerged
	2.2 Revolutionize the way of organizing industrial enterprises
	2.3 The production and operation mode of industrial enterprises has been transformed
	3.1 High speed and large connectivity
	3.2 Real-time and high reliability
	3.3 Customized network services are available
	3.4 With delay jitter and determinism
	4.1 The digital transformation of industrial infrastructure needs to be strengthened
	4.2 Device compatibility issues
	4.3 Lack of effective demand momentum
	5.1 Use small and medium-sized enterprises as the main driving force for the improvement of 5G convergence demand
	5.2 Building 5G service promotion model innovation

