
3 Linear Prediction
Appendix: Detailed Derivations

Summary: General Wiener vs. FLP

General Wiener Forward LP Backward LP

Tap input x [n] u[n − 1]

Desired response d [n] u[n]

(conj) Weight vector c = a∗ c

Estimated sig d̂ [n] d̂ [n] = cHu[n − 1]

Estimation error e[n] fM [n]

Correlation matrix RM RM

Cross-corr vector p r

MMSE Jmin PM

Normal Equation Rc = p Rc = r

Augmented N.E. RM+1aM =

[
PM

0

]
(return)
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3 Linear Prediction
Appendix: Detailed Derivations

Summary: General Wiener vs. FLP vs. BLP

General Forward Backward
Wiener LP LP

Tap input x [n] u[n − 1] u[n]

Desired response d [n] u[n] u[n −M]

(conj) Weight vector c = a∗ c g

Estimated sig d̂ [n] d̂ [n] = cHu[n − 1] d̂ [n] = gHu[n]

Estimation error e[n] fM [n] bM [n]

Correlation matrix RM RM RM

Cross-corr vector p r rB
∗

MMSE Jmin PM PM

Normal Equation Rc = p Rc = r Rg = rB
∗

Augmented N.E. RM+1aM =

[
PM

0

]
RM+1a

B∗

M =

[
0
PM

]
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