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Figure 1 (Color online) Framework of knowledge-driven smart manufacturing system of process industry
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Figure 2 (Color online) Application of knowledge-driven smart manufacturing system in aluminum electrolysis enterprises
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Knowledge-driven process industry smart manufacturing
Weihua GUT", Zhaohui ZENG, Xiaofang CHEN", Yongfang XIE & Yubo SUN

School of Automation, Central South University, Changsha 410083, China
* Corresponding author. E-mail: gwh@csu.edu.cn, xiaofangchen@csu.edu.cn

Abstract Smart manufacturing is a necessary approach to realize highly efficient, green, and high-quality
development of China’s process industry. Knowledge is the core production factor of smart manufacturing in
the process industry, where knowledge is a new mode of innovation in process industry development. Based
on the importance and characteristics of knowledge in process manufacturing, this paper reviews the research
and application of knowledge in process manufacturing. A systematic framework of knowledge-driven process
industry smart manufacturing is proposed, and crucial technologies, such as knowledge deep acquisition, knowledge
injection, and industrial knowledge graph, are discussed. Using a case study of the smart decision-making process
of aluminum electrolysis enterprises, the important role of the above crucial technologies in the process industry
smart manufacturing system is presented. Further, the challenges and future prospects of knowledge-driven

process industry smart manufacturing are provided.

Keywords process industry, smart manufacturing, knowledge-driven, industrial knowledge graph

1359



He P AR RIREN AU Tk RE &

1360

‘Weihua GUI was born in 1950. He
received his M.S. degree in control en-
gineering from Central South Univer-
sity, Changsha, China, in 1984. Cur-
rently, he is an academician at the Chi-
nese Academy of Engineering and a pro-
fessor at Central South University. His
research interests include modeling and
optimal control of complex industrial
processes and industrial large system
control theory and application.

Xiaofang CHEN was born in 1975.
He received his Ph.D. degree in con-
trol science and engineering from Cen-
tral South University, Changsha, China,
in 2004. Currently, he is a professor
at Central South University. His re-
search interests include intelligent mod-
eling and optimal control of complex in-
dustrial processes and knowledge-driven
manufacturing.

Zhaohui ZENG was born in 1977. She
received her M.S. degree in computer
software and theory from Xiangtan Uni-
versity, Xiangtan, China, in 2007. Cur-
rently, she is pursuing her Ph.D. degree
from Central South University. Her re-
search interests include knowledge au-
tomation and industrial big data analy-
sis.

Yongfang XIE was born in 1972. He
received his Ph.D. degree in control
science and engineering from Central
South University, Changsha, China, in
1999. Currently, he is a full professor
at Central South University. He was a
recipient of the China National Funds
for Distinguished Young Scientists. His
research interests include modeling and
optimal control of complex industrial
processes, distributed robust control,
and knowledge automation.



