WE

Warwick
ISSN: 3005-9682 (Print), ISSN: 3005-7140 (Online) | Volume 3, Number 3, Year 2024

DOI: https://doi.org/10.62051/ijcsit.v3n3.13
e Journal homepage: https://wepub.org/index.php/IJCSIT/index

I

International Journal of Computer Science and Information Technology

Construction and Practice of Intelligent Production Process in
Printing Industry

Daoxin Wang !, Shuangquan Wu 1, Xujun Cheng !, Minjie Lu 2, Zhong Wang ?

1 Zhejiang Chengde Packing Co., Ltd. 325802, China
2 Zhejiang Dingye Machinery Co., Ltd. 325000, China

ABSTRACT

This article explores in depth the construction and practice of intelligent production processes in the
printing industry. By comprehensively analyzing the current application status and future
development trends of intelligent technology in the printing industry, the key components of
intelligent production processes are systematically elaborated. Detailed and specific construction
strategies were introduced, including the introduction of automation equipment, the application of
digital management systems, and the integration of big data and artificial intelligence.
Representative practical cases were used to explore the significant practical effects achieved in
improving production efficiency, optimizing product quality, and reducing costs. Finally, a forward-
looking outlook was made on the intelligent development of the printing industry in the future,
providing solid theoretical support and practical reference for the industry's transformation and
upgrading.
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1. INTRODUCTION

With the rapid development of technology, intelligence has become an important direction for the
transformation and upgrading of various industries, and the printing industry is no exception. In the
current era of digitization and informatization, the construction of intelligent production processes is
of great significance for the printing industry. It can not only significantly improve production
efficiency, enabling enterprises to complete more orders in a shorter period of time and meet the
growing demand of the market, but also greatly improve product quality. Through precise control and
monitoring, it can reduce the production of defective and scrap products and provide customers with
higher quality printing products. Meanwhile, intelligent production processes can help reduce costs
by optimizing resource allocation, reducing waste, and improving equipment utilization, thereby
lowering operational costs for enterprises and enhancing market competitiveness. In addition,
intelligent production can also meet customers' personalized needs. With flexible production modes
and precise customized services, we provide customers with unique printing products, thereby
expanding market share and achieving sustainable development.
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2. THE CURRENT STATUS AND TRENDS OF INTELLIGENT
TECHNOLOGY APPLICATION IN THE PRINTING INDUSTRY

2.1. Current Situation

At present, the printing industry has introduced automation equipment and digital technology in some
aspects, such as automatic printing machines, digital plate making systems, etc. At the forefront of
printing production, digital plate making systems have gradually replaced traditional plate making
processes, greatly improving the accuracy and efficiency of plate making. Automatic printing
machines can achieve high-speed and continuous printing operations, reducing errors caused by
manual operations. However, the application of these technologies is still relatively limited and has
not yet formed an intelligent system for the entire process.

2.2. Trends

In the future, technologies such as artificial intelligence, big data, and the Internet of Things will be
deeply integrated to achieve intelligent control and management of the entire process. Artificial
intelligence will play an important role in image recognition, quality inspection, and other fields,
using deep learning algorithms to automatically detect and classify the quality of printed materials.
Big data technology will be used to analyze market demand, optimize production plans and inventory
management, and achieve precise production. The Internet of Things technology can achieve
interconnectivity between devices, real-time monitoring of device operation status, early warning of
faults, and improve device stability and reliability.

3. KEY COMPONENTS OF INTELLIGENT PRODUCTION PROCESSES IN
THE PRINTING INDUSTRY

3.1. Automation Equipment

Including high-performance printing equipment, automated post-processing equipment, etc., to
achieve automated operation of the production process. High performance printing equipment has
higher printing speed, more precise overlay accuracy, and wider adaptability to printing materials,
which can meet the printing needs of different types and specifications. Automated post-processing
equipment, such as laminating machines, die-cutting machines, binding machines, etc., can
automatically complete the subsequent processing steps of printed materials, reduce manual
intervention, and improve production efficiency and product quality.

3.2. Digital Management System

Covering modules such as production planning, quality control, inventory management, etc., to
achieve real-time monitoring and management of production data. The production planning module
can arrange production tasks reasonably based on order requirements and equipment capacity,
ensuring timely delivery. The quality control module collects quality data in real-time during the
production process, such as color deviation, printing accuracy, etc., to promptly identify problems
and make adjustments. The inventory management module can monitor raw material and finished
product inventory in real-time, achieve precise inventory control, and reduce inventory costs.

3.3. Big Data and Artificial Intelligence Technology

By analyzing and predicting production data, optimizing production decisions, and achieving
intelligent scheduling and quality prediction. Big data technology can collect and integrate massive
production data, including equipment operation data, product quality data, market demand data, etc.,
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and explore potential patterns and trends through data analysis. Artificial intelligence technology can
learn and predict based on this data, such as predicting equipment failures, optimizing production
process parameters, evaluating product quality risks, etc., providing intelligent decision support for
enterprises.

4. STRATEGY FOR BUILDING INTELLIGENT PRODUCTION
PROCESSES IN THE PRINTING INDUSTRY

4.1. Equipment Upgrade and Automation Transformation

Invest in introducing advanced automated printing equipment, upgrade and transform existing
equipment, and improve the automation level of production. For example, a printing company has
introduced high-speed automated printing machines, greatly improving printing speed and accuracy.
This new type of printing machine adopts an advanced automation control system, which can achieve
automated operations throughout the entire process of automatic loading, printing, and unloading,
reducing manual intervention and improving production efficiency. At the same time, the
improvement in printing accuracy has significantly enhanced product quality, meeting customers'
demands for high-quality printed materials.

4.2. Establish a Digital Management Platform

Integrate various management systems within the enterprise to achieve information interconnection
and improve management efficiency. For example, a large printing company has established an
integrated digital management platform that enables full process digital tracking from order receipt
to product delivery. This platform integrates production management, quality management, inventory
management, sales management and other systems, achieving real-time data sharing and circulation.
Through this platform, managers can access real-time information on production progress, quality
status, inventory levels, and make timely decisions and adjustments, greatly improving management
efficiency and decision-making accuracy.

4.3. Integration of Big Data and Artificial Intelligence Technology

Utilize big data analysis to optimize production processes, and implement intelligent color matching,
quality inspection, and other functions through artificial intelligence algorithms. For example, an
enterprise uses big data to analyze market demand, adjust production plans in advance, and reduce
inventory costs. By collecting and analyzing market sales data, customer demand data, etc., the
enterprise predicts market trends and changes in customer demand, adjusts production plans in
advance, and reduces the occurrence of inventory backlog and out of stock. At the same time, utilizing
artificial intelligence algorithms to achieve intelligent color matching, quickly and accurately
generating color schemes based on customer provided color samples or design requirements,
improves production efficiency and color matching accuracy.

5. PRACTICAL EFFECTS OF INTELLIGENT PRODUCTION PROCESSES
IN THE PRINTING INDUSTRY

5.1. Improving Production Efficiency

Reduce manual intervention, shorten production cycles, and improve equipment utilization. For
example, after implementing intelligent production, a certain enterprise's production efficiency
increased by 30%. By introducing automation equipment and digital management systems, the
automation and informatization of the production process have been achieved. In the printing process,
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the high-speed operation and continuous operation of automated printing machines reduce the time
required for plate changing, debugging, and other operations. Traditional printing machines often
require manual and tedious operations when changing plates, which is not only time-consuming and
laborious, but also prone to errors. Automated printing machines can quickly complete plate changes
and maintain stable speed and accuracy during operation, greatly improving production efficiency.
In the post-processing stage, the precise operation and efficient collaboration of automated equipment
greatly shorten the processing cycle. For example, automated laminating machines, die-cutting
machines, etc. can accurately complete various processing tasks and seamlessly integrate with other
equipment, avoiding waiting and delays in intermediate links. At the same time, digital management
systems can monitor the real-time operation status of equipment, arrange production tasks reasonably,
improve equipment utilization, avoid idle and excessive use of equipment, and significantly improve
production efficiency. The digital management system can accurately determine the workload and
idle time of equipment by collecting and analyzing its operational data, thereby allocating production
tasks reasonably and ensuring that each device can be fully utilized, avoiding resource waste.

5.2. Optimizing Product Quality

By real-time monitoring and data analysis, quality issues can be identified and resolved in a timely
manner to improve product qualification rates. For example, a printing company has increased its
product qualification rate to 98% through an intelligent quality inspection system. The enterprise has
introduced an intelligent quality inspection system based on image recognition and data analysis
technology, which can perform real-time and comprehensive inspection of printed materials. In
traditional quality inspection, manual inspection is not only slow, but also easily influenced by
subjective factors, resulting in inaccurate inspection results. The intelligent quality inspection system
utilizes advanced image recognition technology to quickly and accurately identify quality issues such
as color deviation, inaccurate printing, and stains. The system can quickly and accurately identify
quality issues such as color deviation, inaccurate printing, stains, etc., and issue timely alerts to notify
operators to make adjustments and handle them. Through this real-time monitoring and timely
processing method, the expansion of quality problems and the generation of batch defective products
have been effectively avoided, significantly improving the product's qualification rate. Once a
problem is detected, the system can immediately issue an alert to notify operators to take timely
measures to adjust and handle it, thereby controlling the quality problem in its infancy, avoiding the
expansion of the problem and the production of batch defective products, and ensuring the product's
qualification rate.

5.3. Cost Reduction

Reduce labor costs, material waste, and equipment loss, and lower overall production costs. For
example, a company saves millions of yuan in costs annually through intelligent management. The
intelligent production process reduces the demand for manual labor and lowers labor costs through
the application of automated equipment. In traditional printing production, a large amount of manual
operation and monitoring are required, which not only results in high labor costs but also low
efficiency. The application of automation equipment can achieve the automation of many processes,
greatly reducing the dependence on manual labor and thus lowering labor costs. Meanwhile, digital
management systems can achieve precise material distribution and inventory control, reducing
material waste and backlog. The digital management system can accurately calculate the required
quantity of materials based on production tasks and deliver them in a timely manner, avoiding
excessive procurement and waste of materials. In addition, through real-time monitoring and
predictive maintenance of equipment operation status, equipment failures can be detected and
resolved in a timely manner, reducing abnormal wear and tear of equipment, extending its service
life, and reducing equipment maintenance costs. Overall, these measures have effectively reduced the
comprehensive production costs of enterprises and improved their economic benefits. By monitoring
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the operation status of the equipment in real-time, potential faults and hidden dangers can be detected
in advance, and timely maintenance and upkeep can be carried out to avoid losses caused by
equipment shutdown due to faults.

6. FUTURE PROSPECTS

6.1. Continuous Technological Innovation

With the development of new technologies such as 5G and cloud computing, the intelligence of the
printing industry will continue to deepen. The low latency and high bandwidth characteristics of 5G
technology will provide stronger support for real-time communication and data transmission between
devices, enabling faster and more accurate control and management. In printing production, a large
amount of data transmission and collaborative work are required between equipment. The low latency
feature of 5G technology ensures real-time data transmission, enabling devices to quickly respond to
instructions and achieve more precise control. For example, in the collaborative operation between
printing machines and post-processing equipment, 5G technology can achieve millisecond level
response, ensuring seamless integration of the production process. Cloud computing technology will
provide printing enterprises with more powerful computing and data storage capabilities, support
large-scale data processing and analysis, and provide stronger support for intelligent decision-making.
Cloud computing technology can integrate various internal and external data resources of enterprises,
conduct in-depth analysis and mining, and provide more comprehensive and accurate market
information and production decision-making basis for enterprises.

6.2. Growth in Demand for Personalized Customization

The demand of consumers for personalized printing products will drive the development of intelligent
production towards a more flexible direction. With the continuous enhancement of consumers'
personalized awareness, the personalized demand for printed products will become increasingly
diverse and complex. For example, personalized packaging, customized books, unique promotional
materials, etc. will become new trends in the market. In terms of personalized packaging, consumers
hope that product packaging can reflect a unique brand image and personal style. Intelligent
production processes can meet these personalized customization needs through flexible production
configurations and fast response capabilities, creating new market opportunities and competitive
advantages for enterprises. Through digital design and rapid switching of production processes,
enterprises can quickly produce products that meet the personalized needs of consumers, enhancing
the added value and market competitiveness of their products.

6.3. Strengthening Industrial Synergy

The intelligent collaboration between the printing industry and upstream and downstream industries
will become closer, forming a more efficient industrial chain. The upstream of the printing industry
includes raw material suppliers, equipment manufacturers, etc., while the downstream includes
industries such as publishing, packaging, and advertising. Through the application of intelligent
technology, upstream and downstream enterprises can achieve closer information sharing and
business collaboration. For example, raw material suppliers can accurately deliver according to the
real-time production needs of printing companies, avoiding inventory backlog and stockouts.
Equipment manufacturers can remotely monitor the operating status of equipment and provide timely
technical support, reducing equipment downtime and maintenance costs. Publishing, packaging,
advertising and other enterprises can achieve more efficient business integration and collaborative
production with printing enterprises, thereby improving the efficiency and competitiveness of the
entire industry chain. This intelligent collaboration can break down information barriers in traditional

116



industrial chains, achieve optimized allocation and efficient utilization of resources, and promote the
upgrading and development of the entire industry.

7. CONCLUSION

The construction of intelligent production processes in the printing industry is an inevitable trend in
the industry's development. Through reasonable strategies and practices, production efficiency,
product quality, and corporate competitiveness can be significantly improved. In the future, printing
companies should actively embrace intelligent transformation, continuously innovate and improve
intelligent production processes to adapt to market changes and demands, and achieve sustainable
development. In this rapidly developing digital age, printing enterprises can only stand undefeated in
the fierce market competition and make greater contributions to the prosperity and development of
the industry by keeping up with the pace of technological development, constantly exploring and
applying intelligent technologies.

The intelligent production process has brought unprecedented opportunities to the printing industry,
but at the same time, it also faces many challenges. Enterprises need to increase their efforts in
technology research and development, talent cultivation, capital investment, and continuously
optimize and improve intelligent production systems. At the same time, industry associations and
government departments should strengthen guidance and support to promote the intelligent upgrading
of the entire industry. Only through the joint efforts of all parties can the printing industry steadily
move forward on the path of intelligence, achieve high-quality development, and provide better
printing products and services for the development of the economy and society.

REFERENCES

[1] Liu Linlin, Zhou Yuwen, Wang Dongqi, etc Exploration and Practice of Digital Twin in Intelligent Construction of
Printing Industry [J] Research on Printing and Digital Media Technology, 2024, (01): 1-12

[2] Intelligent progress [J] Printing Manager, 2023, (02): 14

[3] Wang Yang The intelligent construction of the printing industry is gradually deepening Printing Manager, 2023,
(01): 16-17

[4] Huang Fan Using digital intelligence to 'refresh’ the printing industry [N] Zhongshan Daily, January 3, 2023 (001)

[5] Liu Linlin, Jia Nan, Chen Yijun, etc Accelerating the Intelligent Construction of Printing Industry in Digital
Transformation [J] Printing Technology, 2022, (02): 1-5

[6] Lai Yan Intelligentization - Accelerating the Implementation of Printing Intelligentization [J] Printing Manager,
2022, (01): 18-19

117



