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Entertainment
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Human Robot Interaction Speaking Aid
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Source

™

Q Analysisi T Synthesis
r—
BB Conversion I B

Speech Feature

Speech Feature
[ DNN j

« X)T T AN T LARE(MCEP), EAXBIE#(FO), &g
NI IEEARAMEIEE(BAP) G E D EFERHEE DT,
- IEKODNNEEEHIL, 0 - B - GRICA T 51 > OILHE
% M 7E. (ex. Bidirectional Long Short-Term Memory [L. Sun 2015])

e U771 LDNNEEZLHIIRIMEL.
o o EBIEFERT 1+ —KINw2~200 ms [Aubrey J. 1963]




<+«—> b ms

2-tap Trajectory Smoothing v

[S. Takamichi et al. 2015] . - . - . . : :
Window 25 ms

FFT MCEP Analysis
l I I I I I Pitch Extraction

Multi frame - log FO
: : : Power

Iog FO Conversion FFT MCEP

Analysis

Linear § Linear --

]

Conversion

B BAP

B WORLD
R M Taliees L MCEP
ecursive Maximum Likelihoo 5
Parameter Generation Pre—Computed +AMCEP

[K Tokuda et al. 2000] Variance

Synthesis WORLD
MCEP

WORLD
[M. Morise et al. 2016]

. Algorithm
- Latency

Toda et al.,

2012
ZIHEe - R

Parameter
Generation

Wave Synthesis Window
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TF—5 vk [Y_Benjo and MagnesiumRibbon, 2017]
(100F:E, ~127, BE2%)
=8/ 90 / 10 H:§
U7 VT REIKRE 16 kHz
2z gy = FO / /X7 —/ MCEP(40X7JT) /
SRS BAP(1X7T)
ONN 3B dMulti-layer Perceptron
Input-Output Residual #1& [Y. Saito 2018]
Intel (R) Core (TM) 1/7-37/70K CPU

CPU'%tgE

@ 3.50 GHz




- I3 X LGEIE 50 ms

« TER: 1O MS (FL—L9#E: 27 L—4L%)

e ZHEER: 10 MS (RIVFTL—L: 27 L—0%)

- 5REL: 30 MS (MLPG: 37 L—14%, WORLD/\y 7 7: 37 L—A%)
- CPULIEEIE

. 55T Real Time Factor (RTF): 0.50 (<1.0)

Table 1 AL ELE

AT AR B AR
JUFERFR [ms] | 0.85£0.092 1.12+0.51 0.57+0.10
TF 0.17 0.22 0.11
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(1) Pitch Shift . (2) Time Stretch (3) Time Shift
Window
= 15000 4 . 20000
—_ P Time Stretch(x1.05) | i = | >T
% % 500 % ooooo : |
: E i W\W VW
3 i & NN
@) H :
- —— Original & o0 2 oo . J \\
Pitch Shift(+whole tone) ~10000 - |
FI’B;EU:I?CY 5[Oi)'(I)Z]ﬁooo e 0 1 2 Ti I:';le [S.:il 5 6 - A5 350 35'r_51_' inle&i:olnS] 365 370 375

2 4 ANERBEUXETHEL<LEFKRDFEALIFIE UL,
i (Y F / 5&EHE)
e Pitch Shift: ZHEZFR->cFFE Y FEZ1L. 1 Salmon 2017]

e Time Stretch: £y FZ2 R >t X X5 ERZZ L. [y Salmon 2017]
WSOLA 77)L T X Is [W. Verhelst and M. Roelands, 1993]

e Time Shift: FFT2 T O FBEH m = 1B E).

/71
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TF—5 vk [Y_Benjo and MagnesiumRibbon, 2017]
(100F:E, ~127, BE2%)
=8/ 90 / 10 H:§
U7 VT REIKRE 16 kHz
2z gy = FO / /X7 —/ MCEP(40X7JT) /
SRS BAP(1X7T)
ONN 3B dMulti-layer Perceptron
Input-Output Residual #1& [Y. Saito 2018]
Intel (R) Core (TM) 1/7-37/70K CPU

CPU'%tgE

@ 3.50 GHz
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Evaluation

—— Time Shift (x5)

—+— Pitch Shift (x5)

—&— Time Stretch (x5)

0.89 A —e— Without Augmentation (x1)

] —— All Augmentation (x35)

Mean Squared Error

0 157150 315IOO 472l50 63(I)OO 78%50
Number of training samples
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with Data Augmentation . without Data Augmentation

Naturalness 31.4 %

Individuality 34.0 %

0 % 25 % 50 % 75 % 100 %
Preference Score

: Preference ABT A b (35 A DHKExRE)
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1. ANEEEE
2. HRSEEEE

3. T — Y HhiR7A U (output)
4. T—HSHLERD D (output)
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Ifmagazine.net/post images/536635
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Amplitude

Frequency [Hz]
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Table 1. MSE of trained DNN:s.
(b) with a mask (¢) with a mask

without a filter with a filter

(a) without a mask

0918+68x 1077 0.960+43x10> 0.928+3.0x 107

- Y RA7ICLZ2BEEZT T 1)L TUE.

- FHER

Table 2. Average RMS of speaker’s original speech.

without a mask with a mask

at a microphone
at a listener

63.2 70.8

38.3 14.6

= YAV IC KB hEMRZ MER.
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"~ with Mask I without Mask

Naturalness

Individuality

0% 25% 50% 75% 100%
Preference Score
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Real-Time VC Demo
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2. Arakawa et al., “Implementation of DNN-based real-time voice conversion and its

improvements by audio data augmentation and mask-shaped device”, The 10th ISCA Speech

Synthesis Workshop.
3. Arakawa et al.,, “TransVoice: Real-Time Voice Conversion for Augmenting Near-Field Speech

Communication”, ACM UIST 2019 (to appear).



