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The purpose of this paper is to present some useful techniques for
solving finite-time filtering problems. In the course of the discussion, we shall
solve explicitly the three variance equations presented in referenccs (1) and (2).

We begin at time zero, and wind up at a fixed vime T. The output of
the filter is X(t), and the input is Xs(t) + N(t), where Xs(t) is signal and N(t) is
noise. t is time which varies from O to T. We wish to minimize the variance of
X(T) - XS(T) subject to certain restrictions on X(t). All random variables are
assumed to have mean zero.

We shall assume a specific statistical model, although it will be clear
how to modily the analysis if some other model is used. We assume that N(t) hps a
white power spectral density ¢, and Ys(t) nas a white power spectral density

We assume that the filter is linear in the sense that we have
¢t
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Note that we do not assume f(t,t)[fg ttk? thevusual form £(t - 1),
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