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DUALITY RELATION AND STATE ESTIMATION
IN SYSTEMS WITH UNCERTAINTY

Haxn KYENG-CHENG

(Instieute of mathematics, Academia Sinica)

ABSTRACT

The present paper discusses the problem of state estimation for the following sys-
tem

{:’: =A@)x+BE)a(d) + B,(H)w
yv=CW)x+ D(Ha(d) + D,(H) w

where u (t) is the known input vector and W the uncertain vector. Assume that W
s a function of ¢, for which we know its range of wariation only, but we do not. know
its concrete realization. The problem is that how to estimate the state variables x (T)
on the base of observation values y (t), 0 <<t << T. The duality relation establised, in
[1] is used to solve the problem of the min-max estimation. The min-max state estima-
tion under the limitation of quadratic constraints coincides exactly with the Kalman
filter. The method used here is much simples than that of [4].



