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Robust Kalman filtering of discrete-time Markovian jump systems

based on state estimation performance

ZHU Jin, XI Hong-sheng, JI Hai-bo, WANG Bing
(Department of Automation, University of Science & Technology of China, Hefei Anhui 230027, China)

Abstract: Robust Kalman filtering problems for a class of discrete-time Markovian jump systems with unknown
bounded noises are investigated in this paper. The upper bound of the disturbance of the noise covariance matrix is given
based on the estimation error performance, and an optimal state estimation is therefore adopted under the worst condition.
Not only can this method minimize the worst performance function of the uncertainty, but the error performance can also

be guaranteed to be within the given range of precision. A numerical example shows the validity of the method.
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1) Blwf] = 0:Efuf] = 0,

2) Cov]wy,w?] = W%, = (W + AW)d; -,

W >0,AW >0,
3) Cov[vy, 0] = V%, = (V + AV)dy -,
V >0,AV >0,
4) Elwivi’] = 0.
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(0.4 0 .
T 02 T e =1
ye = [1.5 0] &y + v,
(0.9 0 0
Tht1 = _0 1 Tk * wk’ T(k) = 2.
Y = [1 0] T + vy,
HrP B I Markov f#iEr (k) B M2 FE K L
p_ 1/2 1/2 7
1/3 2/3
W 75 (R0 T ZE R R
02 0
W = ,V =0.14.
0 0.15
MR 5 PR 1A 45
[0.3121  0.1032]
Ql - )
10.1032  0.5577 |
[0.6540  0.2654 ]
QQ - )
10.2654  0.8367 |
[0.3159 [0.2478
Kl - == .
| 0.2564 10.3911

Br = 0.3, iR AEL5 P s 2 0
a* =0.0102,b* = 0.0092,

0.4155 0.1121

0.1121 0.6032
[0 7202 0.3014]

0.3014  0.9308
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1 7K; = )
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AT A RSN B 7 -

€; = 0.0086, 5 = 0.0068, e} = 0.0082,
. [0.3617 0.1101]

01101 0.6582
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. 0.7265 0.2878 continuous-time uncertain systems with markovian jumping parame-

QQ - ters[J]. IEEE Trans on Automatic Control, 1999, 44(8): 1592 — 1597.
0.2878  0.9059 [4] MAGDI S M, PENG S, ABDULLA 1. Robust Kalman filtering for

0.3159 0.2478 discrete-time Markovian jump systems with parameter uncertainty[J].

;‘ — ; — J of Computational and Applied Mathematics, 2004, 169(1): 53 — 69.
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0.2533 0.3901 [5] WANG Z D, LAM J, LIU X H. Nonlinear filtering for state delayed

AJ(K? K, AW*, AV*) = 0.2672 < 0.3.
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