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Optimal Robust Filtering for Uncertain Discrete-Time Systems
Wu Huaining and Fei Yuanchun
(Department of Electronic Engineering, Beijing Institute of Technology * Beijing, 100081, P. R. China)

Abstract; This paper deals with the robust filtering problem for uncertain, linear, dicrete-time systems, and considers the fi-
nite horizon time-varying case and the infinite horizon time-invariant case. An upper bound on the variance of the estimation error is
found for all admissible parameter uncertainties. The necessary and sufficient conditions of existence, and state-space formulas for
an optimal robust filter are obtained in the sense of error variance upper bound. It is also demonstrated, via an example, that the
proposed filter performs far better than the standard Kalman filter or robust Kalman filter in [4] when the parameter uncertainty ex-
ists.
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Xyl = (Ak + AAk)xk + Bkwk,

Osk<s N-1, x5 = x, (1)
yi = (Cp + ACY) %, + Dy, (2)
2f = thlm (3)
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design)
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Table 1 The upper bound for the variance of estimation error versus e
e 0.1 0.5 0.8 1.0 115 17
iR ET 2 LA 1793 135.3 87.7 75.5 69.9 69.3
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Table 2 Comparison among the actual variance of estimation

error achieved with the three filters

B B A 5=-03 3 =0 ~ 5=03

FRE Kalman 08 JE4% 551.2 36.0 8352.8
BN iSE=F: 38l 64.0 61.4 64.4
7 1) 5 B i B A 51.3 49.7 52.7
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BEY RP =[1 -IP[1I -I"0<k<N-
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Pyia = A 1Py + Py NPy )AL, +
A iPo NZCIKL + KCZNPy AT, +
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Pit = Yot = Pip gy = Pl + Py ki1
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WF, Py SEEVBAN, T b+ 1 W 2METE Py sy = Py,
BSL, BANH EL A, ., F (A2) KB (A R, 3% &
(A3) K, AI5
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BIT I+ Py Ny BFIEME 5 1 + NPy, N2 S AEMEAER
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