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Abstract: This paper first discusses the necessity of the transformation and upgrading of 

China's manufacturing industry; and also analyzes the possibility of using AI technology 

from the perspective of theory and practice. Then it analyzes the possible problems in the 

process of AI technology in the transformation and upgrading of the manufacturing 

industry, and puts forward the feasible strategy of how to avoid risks, the purpose is to 

study the compatibility of the transformation and upgrading of the traditional 

manufacturing industry and AI technology. Although AI technology can enable the 

transformation and upgrading of the manufacturing industry, there are still certain risks. 

We need to consider the overall degree of social acceptance of AI technology. At the 

same time, the national laws and industry standards also need to be constantly improved 

to form the field of pan-artificial intelligence. Therefore, we should be patient, dare to try 

and error, in the spirit of industrial upgrading and help scientific and technological power, 

in the rational use of AI technology in the transformation and upgrading of the 

manufacturing industry, so as to promote the innovative development of the national 

manufacturing industry. 

1. Introduction 

Manufacturing industry is China's traditional dominant industry. Through the joint efforts of all 

the people, China's manufacturing industry has a high voice in the world. Facing the huge potential 

and prospect of the artificial intelligence market in the new era, how to apply it to the 

manufacturing market and become the new engine of enabling the manufacturing industry is the 

core issue to promote the high-quality development of the manufacturing industry. China has issued 

relevant plans and guidelines, stressing the need to accelerate building China into a manufacturing 

power, make manufacturing more high-end, intelligent and green, and build a new engine of growth. 

As a new strategic technology leading the future, artificial intelligence will become an important 

force driving scientific and technological innovation and high-quality development of the 

manufacturing industry. Therefore, in-depth study of AI technology is of extremely important 

practical significance on the development of the transformation and upgrading of the manufacturing 

industry. 
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2. Analysis of the significance of the transformation and upgrading of China's manufacturing 

industry 

In the context of global economic integration, the international market competition is becoming 

increasingly fierce. It is urgent for the traditional manufacturing industry to enhance its technical 

content, product quality and service level through transformation and upgrading, so as to remain 

invincible in the international competition. With the upgrading of consumption structure and the 

continuous progress of science and technology, the market demand is undergoing rapid changes. the 

traditional manufacturing industry needs to flexibly adjust its product structure and service mode to 

adapt to these changes. Through the introduction of intelligent manufacturing, automated 

production and other cutting-edge technologies, it can effectively improve production efficiency, 

reduce production costs, so as to enhance the profitability of enterprises. Such transformation and 

upgrading will not only help to promote the optimization and upgrading of the economic structure, 

but also promote the overall upgrading and transformation of the industry, which is of great 

significance to the sustainable and healthy development of China's economy. At the same time, 

transformation and upgrading is also crucial to improving the efficiency of resource utilization, 

reducing environmental pollution, and promoting green and sustainable development. In this 

process, enterprises need to constantly innovate, including technological innovation and 

management innovation, and cultivate innovative talents in order to comprehensively improve their 

innovation ability. Digitization and intelligence are the inevitable trend of the future development of 

the manufacturing industry. The transformation and upgrading of the traditional manufacturing 

industry will enable enterprises to follow this trend and better adapt to the future development needs. 

Therefore, the transformation and upgrading of China's traditional manufacturing industry is not 

only necessary, but also a key measure to realize industrial upgrading, improve competitiveness, 

adapt to market changes and promote sustainable development. To this end, the government, 

enterprises and the society should work together to jointly promote the transformation and 

upgrading of the traditional manufacturing industry, so as to realize the transformation and 

upgrading of the economy and the sustainable development[1]. 

3. From the theoretical point of view, the possibility of the use of AI technology in the 

transformation and upgrading of the traditional manufacturing industry is analyzed 

In the modern industrial era, artificial intelligence (AI) technology has become an important 

driving force to promote the transformation and upgrading of the traditional manufacturing industry. 

Based on big data and machine learning algorithms, AI technology provides intelligent decision 

support for traditional manufacturing industries, enabling enterprises to more accurately optimize 

production planning, resource allocation and supply chain management. This not only improves the 

production efficiency of the enterprise, but also enhances its ability to adapt to the market changes. 

First, AI technology can realize adaptive production optimization by collecting and analyzing 

production data in real time. While traditional production processes often rely on fixed plans and 

preset parameters, AI technology can automatically adjust and optimize the production process 

based on real-time production data. This dynamic adjustment not only improves the production 

efficiency, but also makes the production line more flexible and can quickly adapt to the changes in 

market demand. Second, AI technology also plays an important role in intelligent quality control. 

Through data analysis and pattern recognition technology, AI systems can detect and prevent 

potential quality problems in a timely manner. This intelligent quality control not only improves the 

stability of the product, but also reduces the production cost and the rejection rate, and brings 

considerable economic benefits to the enterprise. In addition, AI technology also plays a key role in 

supply chain management. By matching supply and demand, inventory optimization and intelligent 

183



 

 

logistics management, AI technology can help enterprises improve the efficiency and flexibility of 

their supply chains. For example, AI systems can automatically adjust inventory levels based on 

historical sales data and market demand forecasts, to avoid overstocking and shortages. At the same 

time, AI technology can also optimize logistics distribution routes, improve logistics efficiency, and 

reduce transportation costs[2]. 

4. Analyze the possibility of the transformation and upgrading of traditional manufacturing 

industry with AI technology from the practical perspective 

First: AI technology can monitor intelligent devices to reduce failure risk and maintenance costs. 

The application of AI technology in the predictive maintenance of equipment has achieved 

remarkable practical results. The traditional equipment maintenance method is often repaired after 

the event, that is, the equipment repaired after failure. This way not only affects the production 

efficiency, but also the high maintenance cost. The application of AI technology enables enterprises 

to realize real-time monitoring and predictive maintenance of equipment. By collecting equipment 

operation data and analyzing with AI algorithm, we can predict the possible failure of the equipment 

and conduct maintenance in advance. This approach not only reduces the risk of production 

disruption, but also significantly reduces maintenance costs. According to statistics, the equipment 

failure rate of enterprises introducing AI technology for predictive maintenance of equipment was 

reduced by 30%, and the maintenance cost was reduced by 20%[3]. 

Secondly, AI intelligent quality testing helps to improve product quality and customer 

satisfaction. The application of AI technology in intelligent quality testing has also brought 

significant benefits to enterprises. Traditional quality testing often relies on manual detection, which 

is not only inefficient, but also prone to missed and false detection. The application of AI 

technology can realize the automatic detection and prediction of product quality. By collecting 

product quality data and analyzing it using AI algorithm, we can predict the possible quality 

problems of the product and intervene in advance. This method not only improves the efficiency 

and accuracy of product quality testing, but also enables enterprises to find and solve problems 

more timely. Enterprises that introduced AI technology for intelligent quality testing reduced the 

product defect rate by 25%, and the customer satisfaction was also significantly improved. 

Thirdly, AI technology can be applied in product design and process simulation. With the 

continuous development of AI technology, its application in product design and process simulation 

is also gradually increasing. Traditional product design and process simulation processes often rely 

on the engineer's experience and expertise, which are inefficient and costly. The application of AI 

technology can realize the automatic optimization and simulation of the design scheme. By 

analyzing and optimizing the design scheme with AI algorithm, the efficiency and quality of 

product design can be greatly improved. At the same time, AI technology can also realize the 

simulation of the process, to help enterprises to predict the possible problems in the production 

process and optimize them. This approach can not only accelerate the product development cycle, 

but also reduce the cost of product development. Companies that introduce AI technology for 

product design and process simulation have shortened the time to market by 30% and reduced 

research and development costs by 20%. 

Finally, AI technology can be applied in the field of intelligent logistics management. With the 

rapid development of e-commerce and logistics industry, the application of AI technology in 

intelligent logistics management is also expanding. Traditional logistics management mode often 

relies on manual operation and experience judgment, and it is difficult to realize the real-time 

monitoring and optimization of the logistics process. The application of AI technology can realize 

the automatic management and optimization of the logistics process. By analyzing and optimizing 
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the logistics data with AI algorithm, the intelligent planning of transportation routes, the automation 

of storage management and the real-time cargo tracking can be realized. This way can not only 

improve logistics efficiency, reduce logistics costs, but also improve customer satisfaction and 

competitiveness of enterprise competitiveness. Enterprises that introduce AI technology for 

intelligent logistics management have improved their logistics efficiency by 30% and reduced their 

logistics costs by 20%.  

5. Analysis of the risks and potential problems of using AI technology in the transformation 

and upgrading of the traditional manufacturing industry 

Although the application of AI technology in the manufacturing industry has broad prospects and 

great potential, it also faces many challenges and problems in the practical application process. To 

address these problems, we need to strengthen the research and development of AI technologies to 

improve their application and safety, and to strengthen staff training and education to improve their 

skills and acceptance of new technologies. In addition, the government also needs to strengthen the 

supervision and regulation of AI technology to ensure its healthy and orderly development. Only in 

this way can we give full play to the advantages and role of AI technology in the manufacturing 

industry, and promote the transformation and upgrading and sustainable development of the 

manufacturing industry. 

In the process of processing large-scale data and training AI models, the problems of data 

security and privacy protection are particularly prominent. Especially when involving highly 

sensitive data such as customer information and trade secrets, we must be highly alert to the risk of 

data leakage. Data leakage may not only lead to personal exposure of privacy, but also may cause 

heavy losses to the business interests of enterprises. Therefore, in the process of data sharing and 

application, protecting personal privacy and confidentiality is a crucial task. 

The black-box nature of AI technology makes a lack of transparency in its decision-making 

process, which increases the difficulty of decision interpretation and verification. Due to the lack of 

sufficient transparency, the decision logic and basis of AI systems are often difficult to be 

understood and trusted by human beings. This opacity may lead to the misjudgment and 

misunderstanding of decision, and then affect the quality and effect of decision of enterprises. 

In addition, technical failures in AI systems can also have serious consequences. In the 

production line, the failure of the AI system may lead to problems such as production line 

stagnation and product quality decline, which will have a serious impact on the operation of 

enterprises. This influence may not only lead to the economic losses of the enterprise, but also may 

damage the reputation and image of the enterprise. 

 It is worth noting that the development, maintenance and optimization of AI technology require 

professional talent support. However, the current supply of related talents in the market is not 

sufficient, which limits the wide application of AI technology in the manufacturing industry. In 

order to solve this problem, enterprises need to increase the training and introduction of AI technical 

personnel, and improve the application level of AI technology in the manufacturing industry[4]. 

At the same time, employees in traditional manufacturing industries may lack the knowledge and 

skills related to the application of AI technology. This may lead to their resistance to the acceptance 

and application of new technologies, thus affecting the promotion and application of AI technology 

in the manufacturing industry. Therefore, enterprises need to strengthen the training and education 

of employees to improve their skill level and acceptance of new technologies. 

In addition, the possible bias and discrimination of the AI system can not be ignored. If there is 

bias or discrimination in AI systems, the decision outcome may also be unfair. This unfairness may 

lead to social dissatisfaction and instability, which in turn will affect the sustainable development of 
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enterprises. Therefore, when using AI technology, we need to fully consider its social impact and 

responsibility issues to ensure the fairness and fairness of AI technology. 

In addition to technical issues and talent issues, the use of AI technology also needs to pay 

attention to legal issues. For example, issues such as intellectual property rights and responsibility 

distribution all need to be properly addressed. When using AI technology, enterprises must comply 

with the relevant laws and regulations to ensure that their legitimate rights and interests are not 

infringed upon. 

6. How to avoid the potential risks of using AI technology in manufacturing industry 

transformation and upgrading as far as possible 

To prevent the potential risks of the use of AI in the manufacturing transformation and upgrading 

of the manufacturing industry, we need to take a series of measures. In order to prevent the potential 

risk of use in manufacturing transformation and upgrading of AI, we need to take a series of 

measures, such as establishing perfect data security protection measures and privacy policy, 

improve technology transparency, strengthen personnel training, strengthen ethics education and 

improve the relevant laws and regulations and regulatory mechanism and a series of means, it can 

not only better use of AI technology to promote transformation and upgrading of manufacturing. At 

the same time it also can reduce the potential risks and challenges. 

First, it is crucial to establish sound data security protection measures and privacy policies. In 

manufacturing, a large amount of data is used to train and optimize AI systems. These data may 

contain sensitive trade secrets and personal privacy information. Therefore, we must ensure that this 

data is adequately protected against data leakage and abuse. This includes the adoption of advanced 

encryption technologies, strict data access and monitoring mechanisms, and a clear privacy policy 

that explicitly informs users about how their data is used and protected[5]. 

Secondly, it is also necessary to enhance the technical transparency and enhance the 

interpretability and interpretability of AI systems. The decision-making process of AI systems is 

often complex and difficult to interpret, which may lead to a lack of trust in the decision results of 

AI. So we need to promote transparency in AI technology so that people can understand how AI 

makes decisions. This can be done by developing more understandable AI models, providing policy 

decisions and explanatory tools, and encouraging open source and shared AI technologies. 

In addition, it is also important to increase talent training and improve employees' ability to 

apply AI technology. As AI technology is widely used, manufacturing employees need to constantly 

improve their skills to adapt to new working environments and needs. We should provide 

employees with relevant training and educational resources to help them master the basic 

knowledge and application skills of AI technology. This can not only improve the work efficiency 

of employees, but also help to cultivate their sense of trust and identity in AI technology. 

At the same time, it is also indispensable to strengthen moral and ethical education and regulate 

the use of AI technology. The rapid development and application of AI technology has brought 

many challenges to the society, such as data bias, privacy invasion and moral dilemma. Therefore, 

we need to strengthen the moral and ethical education of AI technology, and cultivate people's sense 

of moral responsibility and ethical awareness. This can be achieved by conducting relevant courses, 

seminars and lectures, and through the development of industry standards and codes of conduct. 

Finally, it is also crucial to improve relevant laws and regulations, strengthen supervision, and 

ensure the compliance use of AI technology. With the wide application of AI technology, regulators 

need to formulate corresponding laws and regulations to regulate the use and management of AI 

technology, including the formulation of data protection laws, guidelines for the use of AI 

technology and regulatory mechanisms. At the same time, regulators should also strengthen 
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supervision to ensure that enterprises and individuals comply with relevant laws and regulations 

when using AI technology, and avoid the occurrence of illegal activities. 

7. Summary 

AI technology in the new era, from both theoretical and practical perspectives, can be 

incorporated into the auxiliary tools of the transformation and upgrading of the traditional 

manufacturing industry. But with the upgrading of the manufacturing industry, the humanistic 

feelings are not what AI can do. People's feelings for manufacturing, AI is not experienced. This 

requires always integrating the practical needs of many practitioners in the manufacturing industry 

into the process of the transformation and upgrading of the manufacturing industry. In the future, 

related problems will gradually become mature, and we should not tend to escape the attitude of AI 

technology. At present, AI technology can play a role in many occasions in the manufacturing 

industry, and it is also a key period to regulate the use of AI technology in the manufacturing 

industry. It is hoped that the country and society will form norms for the use of AI technology as 

much as possible, so that the manufacturing industry can truly achieve transformation and 

upgrading. 
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