
State estimation - unknown model parameters

Known parameters of the state-space model required by the Kalman �lter procedure are very strong assumption that

is is rarely ful�lled. If some model parameters are unknown, we can de�ne a new state composed of the old state and

the unknown parameters. By this step, the model becomes nonlinear and we mus linearized it as mentioned before.

Example

Let us have the model

xt = axt−1 + ut−1 + wt

yt = bxt + vt

where a and b are unknown model parameters.

We de�ne new state
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Linearization gives

Xt = M̄Xt−1 + F + Wt

yt = ĀXt + G + Vt

where

M̄ =

 X2;t−1 X1;t−1 0

0 1 0

0 0 0

 , F = g − M̄Xt−1

Ā= [X3;t, 0, X1;t] , G = h− ĀXt

This model can be directly used by Kalman �lter.

Program and its description
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