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Depelopment of high-quality speech analysis-synthesis systems with ability to
extract 3D vocal tract shape and vocal cord vibration signal precisely
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One of the methods to estimate vocal tract shape information from speech
signal is the PARCOR analysis-based method which converts the PARCOR coefficients of speech signal
into the vocal tract area function. However, the estimated vocal tract area function sometimes is
incorrect and does not always represent complicated shape. Accordingly, we started the study on the

method estimating 3-D vocal tract shape precisely from speech signal. Firstly, physical 1-D vocal
tract models which correspond to the estimated vocal tract area function were created by 3-D
printing, then the acoustic characteristics of the models were measured. Secondly, the
characteristics were compared with simulation results generated by acoustic simulation methods such
as the FDTD method which can generate simulated acoustic characteristics from shape information.
Lastly, based on these comparisons, we improved our method.

3 PARCOR FDTD



PARCOR PARCOR
PARCOR
3
PARCOR
FA]
STRAIGHT
[21
/v
PARCOR
3
3
(1)PARCOR (23D
©)) 3
3
(1) PARCOR
PARCOR
2 ()3
3
3
(b)3
FDTD
PARCOR
@ (O
FDTD
PARCOR
1 3

3D 1



@ 3D

PARCOR 3D
3D 1
3D
4
2kHz
FDTD
2kHz 4
3D FDTD
4
1 FDTD 3
3 FDTD
3D 0.5mm
2
PARCOR
1 4 5
PARCOR
1
(©)) 3
3 3
3
[1] , ,

, Vol.34, No.3, pp.157-166, 1978.
[2] High quality voice manipulation method based on the vocal tract area function
obtained from sub-band LSP of straight spectrum, Arakawa et al., Proc. ICASSP,
pp-4834-4837, 2010.



6
3D FDTD
2020
2020
3D 1 FDTD
2019
3D
30
2018
3D
2018

2018




FDTD

GPGPU

2019

2019

FDTD 3D
2019

2019




