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Intra-speaker spectral parameter variation between utterances of the

same sentence and its prediction
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Abstract In spectral conversion of statistical voice conversion technologies, distance measures between the con-
verted and target parameters, such as mel-cepstral distortion, are often used as evaluation/training metrics. How-
ever, even if the same speaker utters the same sentence, the spectral parameters of those utterances vary, and
therefore, a distance between them still exists. Moreover, in real-time conversion procedure, converted speech keep-
ing original prosodic features of input speech is often generated due to an essential difficulty of complex conversion
of those features in real time. In such a case, an ideal sample of converted speech will be a speech sample uttered
by a target speaker imitating prosody of the input speech but a spectral variation caused by such a prosodic change
is not considered in the current evaluation/training metrics. In this report, we investigate an intra-speaker spectral
variation between utterances of the same sentence focusing on mel-cepstrum as a spectral parameter. Moreover,
we propose a method for predicting it from prosodic parameter differences between those utterances and conduct
experimental evaluations to show its effectiveness.
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Fig.1 Histogram of mel-cepstral distortion between utterances of

the same sentence uttered by the same speaker.
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Fig.2 Prediction procedure of mel-cepstral distortion from

prosodic difference parameters.

gboboboboboboooooooobobobo
3. J0onooooooooooo

goooooooooooobooobobooooboooooo
ooooobooooooooboouooboboOoooboooooo
000000000 (0000000 OU00UOD)0O0OO0OO
tboboooooobooooooboobobooobOobOoboOobooo
gooooooooooboooboooobobooooboooooo
oboooooooobooooboooobocooobooOoooo
ooboooooooobooooooo

gbooooobooooooooboooboooooboooooo
goooooooooboboooboooboboooobooboOoooo
obooobooboooobooocoooobooboobOobOobOobooo
gobooooooooooooboooobooooooooo
goooooobooooooooboooobobooooooooo
goooodoooboooobooooobooono 20000000
goooooooooooooboooobobooooboooooo
ooooobooooooooboboouooboOooobobooooo
goooooobooooboooobooobobooooboooooo
oobooouobobooooboooooooon

3.1 00000

goooooboooooooobobooooboooooboooooo
gooooooooobobooobboouooboobooooboooooo
ooooooobooooobooooobooooooo

i =a pij+ec (2)

ooodm; 000000 ;000000000000000
oooooboOp,; 0001000 j000000000000
oooooobobobob adbOOO0OO0O0O0OO0cOOOOOO0O
ooboooobobooooboooooono

3.2 ODOOOO0OOoOoOd

gooooooooooooboboooboobooooboooooo
o000 DrwoooOO0OFROO0D0O0O0O000O0O0O0O000D0
ooboooo0o rpOO0OO0OO0OO0DOO0O0O00O000DO0O0O0O0
tbooooboooodoboobobobobobOobOOoOoOooo
000000000 (0000000000000 0ooOOO0O0)

t;

Frame index of utterance 2

% T

Frame index of utterance 1

(a) Time warping function

Reference (N_2/N_1) ---

Delta features
w H

N

Tttt

1 |

00 50 100 150 200 250 300 350 400 450 500

Frame index

(b) Dynamic feature sequence

U3 0b000oboooooooooa
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Table 1 Number of utterance pairs in each speaker.
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Fig.4 Histograms of target mel-cepstral distortion and that pre-
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dicted by sentence-dependent model.
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Fig.5 Scatter diagram of target mel-cepstral distortion and that

predicted by sentence-dependent model.
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Fig.6 Histograms of target mel-cepstral distortion and that pre-

dicted by sentence-independent model.
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Fig.7 Scatter diagram of target mel-cepstral distortion and that

predicted by sentence-independent model.
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Fig.8 Histograms of target mel-cepstral distortion and that pre-

dicted by mismatched speaker-dependent model.
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Table 2 Prediction results of mel-cepstral distortion.
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