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Synthesis of the State-space Digital Filter

with Minimum Statistical Cofficient Sensitivity
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ABSTRACT In this paper, the output error variance o’ asc =E[AY02], due to the differential variation of the
state-space coefficient [ABCD], which is the coefficient quentization error, is normalized on the variance
oa? of A[ABCD], for cases that infinite wordlength state-space digital filter is realized by the finite one.

That is, defining S=E[AYc2 ] Jan? as the statistical sensitivity and extending controllability gramian, obser-
vability gramian, and 2nd order mode analysis method to the state space digital filter, we synthesize the realiza-
tion structure with the minimum statistical sensitivity and prove the efficiency of the minimum statistical
sensitivity structure synthesis by the simulation.
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