EE649 Speech Processing by Computer
Linear Predictive Coding (L PC) Summary

Assume:  signd {s,}

windowed signal s, =s,w,,, forO<n<N

|. TimeDomain Formulation
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H(z) = — vocal tract filter
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S$Hi= X & Si tXn signal
i=1
p
€1 =S — Y & Sni residual signal (error)

i=1

a. Autocorrelation method on windowed signal {s }

N-1-i ,
Define: RnG) = Y spSpsi forO<i<p
n=0
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Solve: Y & Ry(|k=i]) = Rn(K) forl<k<p
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EAS = Ry(0) - ¥ aRu()
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b. Covariance method
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Define: On(L,K) = Y shiSk forO<i, k<p
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Solve: Y g on(i,K) = dn(k,0) forl<k<p
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ES = 0n(0,0) — Y a0x (i, 0)
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II.  Frequency Domain Formulation (Inverse Filtering)

_ 1 _ P . .

A(2) = el 1+ igl biz inverse filter

_ 1 -
H(z) = — vocal tract filter
1+ z bz :
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Solve: Y biRy([k=i]) =—-Rn(k) forl<k<p

i=1

p .
Emin = Rn(0) + 3 bRy (i)
i=1

p
eh=S+ Y bisy "residual signal”
i=1

The autocorrelation and inverse filtering formulations are equivalent if

bj =—g forl<i<p



