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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Strategic Control Methods for Wireless Networked Control Systems

Name: Zhaohong Wang

This dissertation is organized in 4 chapters as follows.

Chapter I talks about a brief introduction of NCS in common. In this chapter, history of NCSs and wireless
NCSs are discussed at first, followed by the main issues in the NCSs, which is also the main subject in this
dissertation. An instance of wireless NCS based on Bluetooth is presented. Research towards those issues is
categorized into two aspects, control of network and control over network. At the end of chapter I, we have
presented some previous research of other scholars.

In chapter II, two main issues of wireless NCSs, time-delay and packet dropout, are studied. This chapter
begins with problems affected by time-delay and packet dropout. The whole mathematics model is also established
and studied. In this process, wireless NCS is reconstructed by merging target plant and network into a reconfigured
target. Then a zero-order holder like compensator is proposed for packet dropout in control input, while packet
dropout in measured output is compensated by an estimator.

An enhanced model predictive controller is proposed in chapter III since reconfigured function derived in
chapter II is time-variant and multi-parametric, and such prediction model is not supported by common model
predictive controller. Therefore, third-party Matlab toolbox YALMIP, a general parser for linear matrix inequalities,
and multi-parametric programming solver MPT3 (Multi-Parametric Toolbox) are introduced.

In chapter IV, several simulations and experiments are presented, the results of them are compared and
discussed in criteria like stabilities, robustness, calculation cost and etc.

Chapter V is the conclusion and possible future research directions in NCS.
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