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Packet loss rate estimation based approximating control for
wireless networked control systems

WU Fang, LIANG Qipeng, YE Ruiqing, ZHAO Yunbo
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

The control design and stability analysis of wireless networked control systems with piecewise Bernoulli process
packet loss rate are investigated. The piecewise Bernoulli process means that the packet loss rate will switch to an-
other unknown probability suddenly at unknown time and remains there for a certain time period. To deal with this
characteristic, an estimation based approximating control strategy is proposed. First, a packet loss rate estimator
and an approximating controller are designed to obtain the packet loss rate estimation. Then, a channel selection
mechanism is designed to balance the control performance and the network channel utilization. Finally,a packet
loss rate sudden change detector is designed to make the systems adapt to such a sudden change. On this basis, the
sufficient conditions to ensure the closed-loop system being mean-square uniformly ultimately bounded are given,
along with the controller gain design method. The effectiveness of the proposed approach is verified numerically.

Key words: wireless networked control, packet loss rate estimate, piecewise Bernoulli process, approximating

controller
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