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Reformulation of STRAIGHT



o Reformulation of STRAIGHT

5 Unified approach based on TANDEM and STRAIGHT
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Power spectrum estimation without periodic
variations
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Reformulation based on consistent sampling



Vowel spectral model

® Periodic sampling also in the frequency domain

® Continuous spectrum has to be recovered
from sampled values (D/A conversion)
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Vowel spectral model

® Periodic sampling also in the frequency domain

® Continuous spectrum has to be recovered
from sampled values (D/A conversion)

spectral envelope is not
. A band-limited




Consistent sampling

® Does not require perfect reconstruction

® Resampled value required to be consistent
with the initially sampled value

input function approximation

—P| prefilter comp. —| postfilter ——

sampling



Sampling —50 Years After Shannon

MICHAEL UNSER, FELLOW, IEEE PROCEEDINGS OF THE IEEE, VOL. 88, NO. 4, APRIL 2000
a12(k) = (p1(x — k), p2(x)) (22)

where ¢, 1s the analysis function and where 5 1s the gener-
ating (or synthesis) function on the reconstruction side.

Theorem 2 [127]: Let f € H be an unknown input func-
tion. Provided there exists m > 0 such that [A12(e/“)| >
m, a.e., then there 1s a unique signal approximation f in
V(@2 ) that is consistent with f in the sense that

VfeH ak)=(f ele—k) = (f, pr(x = k). (23)

This signal approximation is given by

o~

F=Pfa)=) (axq)(k)pa(x—k)  (24)

kcZ

where

Q(z) = — (25)
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Consistent sampling

® Does not require perfect reconstruction

® Resampled values are required to be
consistent with the initially sampled value

input function approximation
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sampling at harmonic frequencies



Consistent sampling

® Does not require perfect reconstruction

® Resampled values are required to be
consistent with the initially sampled value

input function approximation

—P| prefilter comp. —| postfilter ——

smoothing by time

windowing
sampling



Consistent sampling

® Does not require perfect reconstruction

® Resampled values are required to be
consistent with the initially sampled value

input function approximation

—P| prefilter comp. —| postfilter ——

sampling
sampling pulse removal
by holding



Consistent sampling

® Does not require perfect reconstruction

® Resampled values are required to be
consistent with the initially sampled value

input function approximation

—P| prefilter comp. —| postfilter ——

sampling

sampled value recovery by a compensation filter
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TANDEM spectrogram



STRAIGHT spectrogram



Unified framework based on TANDEM and
STRAIGHT spectra
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Application of TANDEM and
STRAIGHT to FO extraction

® STRAIGHT spectrum --> envelope

® TANDEM spectrum --> envelope modulated
by periodic excitation

® TANDEM spectrum divided by STRAIGHT
spectrum Yields bias plus modulation

variation spectrum ‘wDEM spectrum
~—

STRAIGHT spectrum
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How does it behave!?

® Band-pass filtering in the spatial frequency
domain

® Time windowing --> low pass
® Variation spectrum --> high pass

® Band-pass response --> tunable to FO

® |n the higher (original) frequency region,

harmonic structure is corrupted by moire
effects
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Moire effects

reliable
components

N\

]



FO tuned FO detector



FO tuned FO detector

/ spatial frequency component

/selector of lower frequency region



FO tuned FO detector

response to random inputs



Group of detectors

combination of detectors to cover wider region



Group of detectors

combination of detectors to cover wider region

selector of a tuned lag region
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Combined detectors



Combined detectors

frequency independent response
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probabilities for random peaks



Periodicity spectrogram



Periodicity spectrogram

quadrature signal to select
FO related variation /

a practical implementation
of envelope



Example
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Thank you for your attention!

TANDEM-STRAIGHT is theoretically tractable






Combined FO detectors
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