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Towards the Integration of Sensing, Transmission and Control for Industrial

Network Systems: Challenges and Recent Developments

GUAN Xin-Ping"»? CHEN Cai-Lian®»? YANG Bo"? HUA Chang-Chun® LYU Ling"? ZHU Shan-Ying"?

Abstract Industrial network system represents a kind of multi-dimensional dynamic systems with the integration of
control, information and communication. They have the following three characteristics: high dimension, strong dynamics,
and deep embededness of communication protocols and network configuration. How to realize distributed sensing, control
adaptability and system coordination has become a new challenge in the network environment for industrial systems. This
paper is concerned with the connotation and characteristics of industrial network systems, and the challenges and key
issues aiming at the integration of sensing, transmission and control. We then give a brief overview of recent developments
of distributed sensing, adaptive transmission and cooperative control in industrial control systems. The future research
directions and potential applications of industrial network systems are also discussed at the end of this paper.
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Fig.1 Integration framework of sensing, transmission and control for industrial network systems
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Fig.2 A schematic view of node heterogeneity
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