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Channel scheduling and controller co-design of networked control systems

WANG Li-yuan', YUE Wei’, ZHUANG Yan"!

(1. School of Control Science and Engineering, Faculty of Electronic Information and Electrical Engineering,
Dalian University of Technology, Dalian 116024, China;

2. School of Information Science and Technology, Dalian Maritime University, Dalian 116026, China )

Abstract: The effect of bandwidth constraint and packet dropout on system performance of
networked control systems is discussed. It is assumed that at each sampling time, only a part of plants
can gain access to the channel and packet dropout may happen during transmission. Firstly, by
modeling the packet dropout as independent Bernoulli process, a switching system control model is
built based on the channel access status of each plant. Then, by using average dwell time technique,
sufficient conditions for the exponential mean square stability and schedulability requirements of the
channel are obtained. Finally, based on the above results, a co-design framework for channel access
scheduling and controller design is derived, which can guarantee the stabilization of the whole set of

plants with the desired decay rate of each plant.

Key words: networked control systems; bandwidth constraint; packet dropout; exponential mean

square stability



