
Optimal Filtering
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Focus on linear, discrete time filters using mean square error as the statistical
criterion for optimization

The above model covers equalizer, echo canceller, and linear predictors
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Optimal Filter Theory
• Wiener Filtering, spectral factorization:

Estimation error

Cost function:

Minimizing the cost function:
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Optimum coefficients:

In matrix form:

The optimum solution is
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Canonical form
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The new coefficient vector contains the principle axes of error-performance surface.



• Steepest descent Algorithm: Iterative solution to Wiener equation

• Gradient operator

• The correction is the expectation of inner product of input vector and estimation error
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Stability analysis:
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