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Event-Triggered Distributed State Estimation with

Randomly Occurring Uncertainties and

Nonlinearities over Sensor Networks: A

Delay-Fractioning Approach

Jun Hu®*¢, Zidong Wang?®, Jinling Liang®** and Hongli Dong’

Abstract—This paper is concerned with the problem
of event-triggered distributed state estimation for a class
of discrete nonlinear stochastic systems with time-varying
delays, randomly occurring uncertainties and randomly
occurring nonlinearities. Both the uncertainties and non-
linearities enter into the system in a random way charac-
terized by random variables obeying the Bernoulli distri-
bution. An event-triggered scheme is introduced to reduce
the number of excessive executions of the signal trans-
missions. The aim of this paper is to design a distributed
state estimator such that the estimation error dynamics
is asymptotically mean-square stable. By constructing a

Lyapunov-Krasovskii functional and employing the delay-
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fractioning approach, sufficient conditions are established
to guarantee the desired performance requirements and
then the explicit form of the distributed estimator gains is
parameterized. An illustrative example is finally provided
to demonstrate the effectiveness of the developed dis-
tributed state estimation scheme with the event-triggered

communication mechanism.

Index Terms—Sensor networks, distributed state estima-
tion, randomly occurring uncertainties, randomly occur-

ring nonlinearities, time-varying delay.

I. INTRODUCTION

A sensor network is composed of a group of sensor
nodes equipped with the communication infrastructure
monitoring and collecting information at diverse loca-
tions [26]. During the past decade, the sensor networks
have received an increasing research interest due to
their successful applications in a variety of domains
such as industrial automation, traffic and environmental
monitoring, medical device monitoring, and wireless
networks etc [6], [24], [31]. In terms of theoretical
research, considerable effort has been devoted to the
synchronization, estimation and filtering problems over
sensor networks [7], [32], [34]. To be specific, the design
of the centralized time-varying Kalman filtering has
been studied in [30] over a wireless sensor network
with correlated fading channels, where the stochastic

stability of the developed filtering algorithm has been
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