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Robust finite-time dissipative control subject to randomly occurring

uncertainties and stochastic fading measurements

Jun Songa, Yugang Niua∗, Shaobo Wangb

aKey Laboratory of Advanced Control and Optimization for Chemical Process (East
China University of Science and Technology), Ministry of Education, Shanghai 200237,
China

bAutomation Division of Shanghai Electric Group Co., Ltd., Shanghai, China

This study considers the finite-time dissipative control problem for a class of discrete
stochastic systems under the circumstance of wireless communication networks, in which
both randomly occurring uncertainties and stochastic fading measurements are involved.
A modified stochastic Rice fading model with disturbance-dependent Gaussian noise is
put forward to better reflect the fading phenomena in complex wireless communication
networks. By introducing a novel concept of finite-time stochastic exponential dissipative,
this work designs a state-feedback controller such that the closed-loop system is finite-time
stochastic bounded with a prescribed exponential dissipativity performance. Moreover,
some parameters-dependent sufficient conditions on the existence of the finite-time dissi-
pative controller are derived and the corresponding computation algorithm is given. An
numerical example is finally provided to illustrate the effectiveness of the proposed design
approach.
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1. Introduction

In today’s pervasive networked environments, more information is transmitted via
wired/wireless communication links. Due to limited bandwidth, the network load may
randomly fluctuate and the signal transmission may suffer from unpredictable networked-
induced phenomena. Among them, in order to cope with the uncertainties of system
may occur in a random way, the concept of randomly occurring uncertainties (ROUs) was
introduced in [1]. To date, the occurrence of ROUs has gained some particular research
interest, see, e.g., [2] and [3]. Meanwhile, another special phenomenon typically induced
by wireless communication networks, namely, channel fading, has been paid more and
more attentions by many researchers [4–6]. Generally speaking, when a signal is trans-
mitted over a wireless channel, it is inevitably subject to some special physical phenomena
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