Advances in Applied Mathematics W $Z 3, 2019, 8(1), 71-80 Hans )0
Published Online January 2019 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.81008

Nonfragile Recursive State Estimation for
Time-Varying Dynamic Systems with
Random Nonlinearity

Donghai Ji, Hongda Wang

School of Science, Harbin University of Technology, Harbin Heilongjiang
Email: jidonghai@126.com, 1241105877@qqg.com

Received: Dec. 24™, 2018; accepted: Jan. 14", 2019; published: Jan. 21%, 2019

Abstract

A class of time-varying dynamic systems with random nonlinearity are studied in this paper. This
system contains the following network phenomena: The system’s uncertainty, random occurrence
non-linearity and non-fragility, among which random occurrence non-linearity is represented by a
random variable obeying Bernoulli distribution, non-fragility satisfies the norm bounded uncer-
tainty. The aim of this paper is to propose a robust non-fragile state estimation algorithm for sto-
chastic nonlinearity. Since the estimated error covariance matrix cannot be expressed accurately,
we find the upper bound of the error covariance matrix and minimize the trace of the upper bound
by designing the filter gain matrix. Finally, a numerical simulation is given to illustrate the practi-
cability of the algorithm.
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Figure 1. Contrast diagram of actual state trajectory x,, and its filtering trajectory X,
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Figure 2. Contrast diagram of actual state trajectory x,, and its filtering trajectory %,
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Figure 3. Mean square error logarithm %, ,, of filter x,,, and its minimum upper bound contrast graph
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Figure 4. Mean square error logarithm %,,, of filter x,,, and its minimum upper bound contrast graph
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