Linear Prediction Analysis of Speech
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Linear Prediction Analysis of Speech

LPC provides good model of speech
v All pole model of LPC provides good approximation to vocal-tract spectral
envelope for quasi-steady state voiced regions of speech.
v’ Less effective for unvoiced and transition regions of speech

LPC analysis leads source & vocal tract separation
v LP synthesis model (Generative model)
v LP analysis model (inverse filter model)

LPC is analytically tractable model
v' Mathematically precise
v’ Straightforward to implement either S/W or H/W
v' Computationally efficient over bank of filters

LPC model works well in recognition applications
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The LPC Mode|l
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Speech Synthesis Model Based on LPC Model
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Speech Analysis Model Based on LPC Model
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LP Analysis of Speech : Computation of LPCs
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LP Analysis of Speech : Computation of LPCs
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Error in LP Analysis of Speech
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LP Analysis of Vowel ‘I’
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LP Analysis of Vowel ‘A’

SAW — AH VOWEL
UTOCORRELATION MET
HAMMING WINDOW g

4093
AT FaW A /J\ i\l n s R
A
\/ \] v AVAR4 \V/4 _—
SIGNAL
—-—TO44
i (@] TIME (SAMPLES) 199
327
(b)
—is=r TIME (SAMPLES)
1014
(db)
210 FREQUENCY
T7Tq
LOG




LP Analysis of Vowels
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LP Analysis of a Vowel for different P values

"~ dpeech Recognition
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Cepstral Analysis of Speech

) sr)
O spren) ;

[ZERE TUUN Sbus.b\

k) = o)

Sy = e(k) V) ;S (Sw)\e : )
a (W
S(w) = eI V(W) ; elo = (EM\ Q‘

ul+)

.\Qu(b’)

log s6) = lop g g Uy = (v e

o )
log [seod\ + 3 o) = log|ec )\ ¢ T& "
+ \0'3 \:(»’3\‘t T2

(,o% S(.uA\ = (°g a"”\(’ ("? UQM\ 5

\o ot
\°‘3 S("“\k\\/\/\

. . ]




Cepstral Analysis of Speech
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Extraction of Cepstral Features from LP Analysis
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Extraction of Cepstral Features from LP Analysis
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Extraction of Cepstral Features from LP Analysis
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Extraction of Cepstral Features from LP Analysis
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Extraction of Cepstral Features from LP Analysis
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Extraction of Mel-Frequency Cepstral Coefficients
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Linear Prediction Analysis of Speech
(Hands-on)
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