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Abstract: An estimation problem deals with recovering some unknown parameters or
variables from measured information in physical or mathematical models. For the last
forty years, the estimation problem has been widely used in diverse fields, such as
speech enhancement, medical imaging, denoising, target tracking, navigation,
chemical process, mechanical systems, biological area, etc. Among estimation
problems, a state estimator, which is called the filter, has been widely investigated and
often combined with control design. Filters can be classified by several aspects such
as signal models, filter structures, optimal criteria, and internal properties such as
dependence of initial state information and unbiased or deadbeat property.

In this talk, filters with the finite impulse response (FIR) structure and the unbiased or
deadbeat property are proposed for the existing or new optimal criteria, together with
above properties. We propose various versions of FIR filters such as

Minimum variance FIR filter for stochastic systems: 1) Kalman FIR filter with
unknown initial information, 2) Optimal FIR filter with initial state estimation, 3)
Unbiased optimal FIR filter Minimax FIR filters for deterministic systems: 1) L, -

E, FIR filter, 2) Guaranteed H_ FIR filter, 3) H_ FIR filter.

FIR filters proposed will be very useful for many signal-processing problems where
signals are represented by state space models.

The concept of FIR filters is applied to parameter estimations and controls. The
following topics will be presented:

Application to identification: Unbiased and quasi-deadbeat parameter estimation
Application to control: Receding horizon finite memory control for output feedback
controls.

Similar to FIR filters, a receding horizon control (RHC) has received much attention
because it has many advantages including simple computation, tracking performance,
I/O constraint handling, and extension to nonlinear systems, when compared with
steady-state linear quadratic control. It has been used widely in the process industries.
The RHC and the FIR filter have key ideas in common. They are based on the idea that
the objective value, i.e., a control or an estimate, should be obtained from information
on the recent time interval to adapt to the latest circumstances very fast. Since RHC is
for state space models and FIR filter is preferable in signal processing fields, it is
natural that FIR filters for state space models are worth trying. To control engineers, an



infinite impulse response (IIR) filters have been utilized in most case but FIR filters
have little attention. This motivates this work.
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