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Abstract: Industrial automation is a cornerstone of modern manufacturing, triggering a substantial 
shift in industrial productivity. Leveraging seamlessly integrated automation systems, equipment, 
and production lines, it has delivered heightened production efficiency, reduced production costs, and 
elevated product quality. The contemporary landscape, marked by the rise of transformative 
technologies such as the Internet, big data, cloud computing, blockchain, and artificial intelligence, 
presents a renewed impetus for industrial automation. In response, it is imperative for industrial 
automation to align with the prevailing trends, advocating the fusion of industrialization and 
informatization. This strategic fusion is essential to sustain competitiveness amidst the current wave 
of development. 
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1. Introduction  
Industrial automation, as a vital component of modern manufacturing, has led to a significant 
revolution in industrial productivity. Relying on highly integrated automation systems, equipment, and 
production lines, it greatly enhances production efficiency, reduces production costs, and improves 
product quality. With the evolution of the era, especially the emergence and development of 
technologies like the Internet, big data, cloud computing, blockchain, and artificial intelligence, 
industrial automation has received a renewed impetus. In this context, industrial automation must 
closely follow the trends of the times, vigorously promote the integration of industrialization and 
informatization, in order to maintain competitiveness in the wave of development.[1]  
2. Current Status and Challenges of Industrial Automation Development  
In recent years, China has vigorously promoted the development of industrial automation and made 
significant progress. However, overall, there are still several practical difficulties and issues in the field 
of industrial automation in China, mainly manifested in the following aspects:  
2.1. Low Overall Automation Level  
Currently, although some advanced industrial automation equipment has adopted artificial intelligence 
and machine learning technologies, the majority of devices still rely on pre-programmed operational 
instructions to execute tasks. This implies that they are unable to adapt to changing production 
environments and requirements and have weaker capabilities in handling non-standardized tasks.[2] 
This, to a certain extent, limits the application of industrial automation in various complex production 
scenarios. 
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2.2. Insufficient System Scalability and Compatibility  
Due to the lack of uniform standards among devices and systems from different manufacturers, the 
integration and expansion of various equipment and systems face significant challenges. Low 
compatibility between manufacturers and enterprises not only makes the upgrade and expansion of 
automation systems difficult but also hinders the comprehensive application of industrial automation 
on production lines.  
2.3. Data and Information Silos  
Due to different communication protocols and data types among various systems, not only does this 
impact inter-system compatibility and scalability, but independent systems also hinder the connectivity 
and sharing of data and information. This results in data silos, business silos, information silos, and 
system silos, leading to reduced efficiency and resource waste.[3]  
2.4. Weak Data Analysis and Decision-Making Capabilities  
Data analysis and decision-making capabilities depend on substantial data support and system 
computational abilities, requiring a solid foundation of data information and the establishment of 
scientific decision models. Currently, relying on modern automation equipment and systems generates 
a large amount of data information in China. However, due to the relative closed nature of systems, the 
value density of data information is not high, and the in-depth value of big data has not been fully 
explored. Additionally, many enterprises' data analysis application platforms are lagging, and the 
scientific validity of decision models is not high, which also limits data analysis and decision-making 
capabilities.  
The above-mentioned issues form a coherent and progressive process. It is precisely because of the low 
level of facility automation, especially the lack of an integrated standardization system, that the poor 
system scalability and compatibility arise, leading to the emergence of data and information silos. This, 
in turn, creates challenges in data collection and sharing, ultimately affecting data analysis and 
decision-making capabilities.  
3. Trends in the Development of Industrial Automation  
3.1. Integration of IoT and Industrial Automation  
The Internet of Things (IoT) is a novel information technology that connects all objects through a 
network, enabling intelligent processing and analysis of data. This facilitates smart control and 
management of objects. In the realm of industrial automation, IoT applications can significantly 
enhance production efficiency and flexibility, providing robust technological support for future smart 
manufacturing.[4]  
3.1.1. Enhancing Interconnectivity in Industrial Automation Systems  
Through IoT, industrial equipment can be interconnected, forming an intelligent and highly integrated 
manufacturing system. In this system, devices are no longer isolated but can communicate and 
coordinate their tasks through the network. When one device experiences a malfunction, others can 
promptly detect and respond, preventing the spread of faults. When production demands change, the 
system can automatically adjust production strategies, enhancing production flexibility.  
3.1.2. Improving Compatibility and Scalability of Industrial Automation Systems  
Traditional industrial equipment often comes from various manufacturers and uses different technical 
standards, leading to compatibility issues during integration. However, IoT allows various devices to 
connect through unified network protocols, greatly improving system compatibility. Additionally, due 
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to IoT's generality, system expansion only requires adding new devices and integrating them into the 
network, avoiding large-scale modifications to existing systems and enhancing system scalability.  
3.1.3. Enhancing Data Processing and Analysis in Industrial Automation Systems  
In traditional industrial production, production data is often scattered across different stages, making 
centralized management and analysis challenging. With IoT, various data generated during the 
production process, such as equipment status, product quality, and energy consumption, can be 
collected through sensors. This data is then transmitted over the network to centralized data centers 
for management and analysis. This not only helps enterprises to understand real-time production 
conditions, enabling timely adjustments to production strategies and improving efficiency, but also 
allows for the discovery of production issues and bottlenecks through data analysis, providing data 
support for decision-making.  
In summary, the integration of IoT and industrial automation can significantly enhance the 
automation, digitization, and intelligence of industrial production, leading to cost reduction, increased 
efficiency, improved production flexibility, and enhanced competitive edge for enterprises. In the 
future, with the continuous development and refinement of IoT technology, its application in industrial 
automation will become even more widespread, exerting a profound influence on industrial production.  
3.2. Fusion of Big Data and Industrial Automation  
3.2.1. Strengthening Product Quality Control  
By continuously monitoring and analyzing various data in real-time during the production process, 
product quality issues can be detected promptly, allowing for immediate adjustments and interventions 
to reduce the rate of substandard products. Additionally, historical analysis of quality data helps 
identify underlying causes of product quality issues, aiding in process improvement and enhancing 
product quality.  
3.2.2. Optimizing Enterprise Resource Allocation  
In industrial production, efficient resource utilization is key to enhancing production efficiency. 
Through big data analysis, various resources used in the production process, such as raw materials, 
energy, equipment, and manpower, can be managed in a refined manner. This achieves optimal 
resource allocation, improves resource utilization rates, and lowers production costs. Simultaneously, 
by collecting and analyzing operational data from equipment, equipment malfunctions can be 
predicted, enabling preemptive maintenance and avoiding production downtime, thus ensuring 
production continuity and stability.  
3.2.3. Facilitating More Accurate Production Decision-Making  
In modern factories, a plethora of production data, including equipment status, product quality, energy 
consumption, and production speed, can be collected through various sensors and devices. By analyzing 
this big data, production patterns and trends can be identified, future production demands can be 
predicted, aiding enterprises in making more accurate production plans and avoiding issues of 
overproduction or shortages.  
In conclusion, the application of big data can greatly enhance the efficiency and intelligence of 
industrial automation. However, achieving this goal requires establishing a comprehensive big data 
platform within enterprises to comprehensively collect, manage, and analyze production data. This is a 
crucial consideration for enterprises when implementing industrial automation processes. 
 

mailto:contact@americaserial.com
mailto:contact@americaserial.com


Journal of Current Research in Business and Management Sciences 
Volume 10 Issue 1, January-March 2022 
ISSN: 2837-3944 
Impact Factor: 6.40 
Journal Homepage: https://americaserial.com/Journals/index.php/JCRBMS, 
Email: contact@americaserial.com 
Official Journal of America Serial Publication 
 

Journal of Current Research in Business and Management Sciences 
https://americaserial.com/Journals/index.php/JCRBMS, Email: contact@americaserial.com 

35 | P a g e  

3.3. Integration of Artificial Intelligence and Industrial Automation  
Artificial Intelligence (AI) refers to the intelligence exhibited by artificial systems, encompassing 
various subfields such as machine learning, deep learning, and natural language processing. With the 
advancement of computational power and the accumulation of big data, AI has entered a new stage of 
development, offering a novel technological path for industrial automation. Through AI, industrial 
automation systems can handle more complex tasks, such as predictive maintenance and real-time 
process optimization.  
3.3.1. Establishing Predictive Maintenance Systems  
Traditional equipment maintenance is often based on experience or fixed operating times, which may 
not accurately predict equipment failures and can lead to over-maintenance, wasting resources. AI, 
especially machine learning, can analyze historical operational data of equipment, detect early signs of 
equipment malfunctions, and predict failures in advance, avoiding production downtime caused by 
equipment failures and reducing maintenance costs.  
3.3.2. Optimizing Production Processes  
Production processes are complex systems involving numerous devices, process parameters, and 
environmental factors. Through AI systems, particularly deep learning, this complexity can be 
addressed. By learning from extensive production data, optimal production parameters can be 
determined, and equipment operating states can be automatically adjusted, achieving real-time process 
optimization.  
3.3.3. Facilitating Precision Management  
AI can predict product demands by analyzing production data, aiding enterprises in making more 
accurate production plans. Real-time monitoring and analysis of production processes help identify 
issues and provide decision support, enhancing production efficiency and lowering production costs. 
While AI's application in industrial automation holds immense potential, it also faces challenges. For 
instance, how to collect and process vast amounts of production data, ensure transparency and 
interpretability of AI models, and prevent overfitting. Enterprises need to consider these issues and 
adopt appropriate strategies when introducing AI technology, such as data cleansing and 
preprocessing, using interpretable AI models, and employing validation and testing datasets to prevent 
overfitting.  
In conclusion, AI's development provides a new technological path for industrial automation, enabling 
enterprises to achieve more intelligent and efficient production. However, companies must also 
exercise caution in the application of AI technology to ensure it genuinely enhances production 
efficiency, improves product quality, and reduces production costs.  
4. Future Outlook of Industrial Automation  
With the continuous development and deepening application of technologies such as the Internet of 
Things (IoT), big data, and artificial intelligence (AI), the future of industrial automation will exhibit 
diverse trends and possibilities. The entire manufacturing industry is gradually moving towards 
Industry 4.0, characterized by a highly digitized, intelligent, and interconnected manufacturing 
environment. In the Industry 4.0 era, industrial automation systems will focus more on enhancing 
production efficiency, optimizing resource allocation, improving product quality, and enhancing 
production flexibility.[5] Moreover, there will be increased emphasis on system scalability and 
compatibility to adapt to evolving production demands and environments.  
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4.1. Maximizing Resource Allocation and Production Efficiency  
Through IoT technology, industrial automation systems can monitor and control equipment's 
operational status in real time, optimizing energy consumption and raw material usage. The application 
of big data and AI can help enterprises make more accurate production plans and inventory 
management decisions, preventing resource wastage and increasing resource utilization efficiency. 
Additionally, with diverse consumer demands, industrial automation systems need higher production 
flexibility to accommodate various production needs. AI and machine learning can assist industrial 
automation systems in better understanding and adapting to these changes, facilitating the transition 
from mass production to customized production.  
4.2. Establishing Standardization Leveraging IoT to Enhance Scalability and 
Compatibility  
As production equipment and technology continue to evolve, industrial automation systems need to 
exhibit good scalability and compatibility to accommodate the integration of new equipment and 
technologies. This necessitates a forward-looking perspective from the designers and operators of 
industrial automation systems, designing and managing systems in an open and compatible manner. 
Leveraging the underlying logic of IoT, establishing a unified standardized industrial automation 
system is the overarching trend in the future development of industrial automation. Building a unified 
standard system encompassing "general basic standards, product standards, test verification 
standards, system integration standards, industry application standards" is essential to break 
information and data silos, promote interconnected data flow, comprehensively enhance system 
scalability and compatibility, and lay a solid foundation for large-scale data analysis and precise 
intelligent decision-making.  
4.3. Enhancing Data Analysis and Decision-Making Abilities with Big Data and AI, 
Elevating Differentiated Value  
Data analysis and decision support capabilities will be vital value orientations for the future of industrial 
automation. Strengthening the construction of the front-end information data collection system, 
unifying data information standards, establishing a multi-modal, high-throughput, and highly 
correlated industrial big data system, creating scientific, reliable, and effective big data models, and 
comprehensively enhancing data analysis accuracy are key. These results can be fed back into industrial 
control to further refine process workflows, increase production efficiency, reduce equipment failure 
rates, and decrease defective product rates. Relying on AI technologies such as digital twins and 
simulation, assisting in product development, technological innovation, analysis, and decision-making 
of channels, production, sales revenue, and profits will help enterprises reduce costs, enhance 
efficiency, and reshape core competitiveness. Moreover, relying on big data and AI, predictive 
maintenance and automated quality control will become more prevalent, reducing downtime during 
the production process and enhancing product quality and consistency.  
5. Conclusion  
The future of industrial automation will be characterized by high intelligence, interconnectivity, and 
flexibility, presenting both opportunities and challenges. Industrial enterprises must seize the strategic 
window, further promote the deep integration of industrial automation with IoT, big data, and artificial 
intelligence technologies, daring reform and innovate, comprehensively enhance the levels of system 
automation, informatization, digitization, and intelligence. This will drive the high-quality 
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development of China's industrial automation industry, empower intelligent manufacturing across 
enterprises, and ultimately enhance core competitiveness.  
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