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The Realization of State-Space Digital Filters with
Minimum Output Error Variance by Weighted Function
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ABSTRACT

This paper proposes the realization of state-space digital filters with minimum output error vari-
ance.

The algorithm is transforms of controllability and observability gramian in linear time invariant
systems by weighted function and can improve performance of the digital filters by reducing the
output error variance for state space coeffient variation,

A numerical example shows that algorithm structure has much lower ouput error variance than
that of other four structures{canonical, parallel, statis-tical sensitivity, balanced).
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Table. 2. The covariance matrix K and, Noise matrix W

canonical model K W
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Table. 3. The variance value of output error {dB ]
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7bit -9.292 -28.272 28.077 26.849 -39.437
8bit -12.688 -46.820 -37.825 35.855 -46.113
9bit -18.367 -43.532 -38.701 -40.356 -50.689
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