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l DNN, LSTM, WaveNet, Char2Wav, Deep Voice, TacotronO
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Blizzard Challenge 2015−2018
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l 2017, 2018,: 71G
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"I'm king of the jungle," roared Lion. 
"I'm going to eat you all up." 
"No!" cried the jungle animals.

Character1
Character2
Descriptive part
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NITech 2015−2018 TTS����
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NITech 2018 TTS system



6

NITech 2018 TTS system
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HMM	��� ��IZ�4M
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¢!)�F.#�&
u Bi-directional gated recurrent unit (GRU)
u .5`6Y(H6,	XYKA\
u 15`6Y	@�!)��F.���9� (0 or 1)
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NITech 2018 TTS system
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WaveNet-based vocoder
¢!,/%61#�/�

u Z[KCX��@H�JB�MF
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¢ WaveNet#�/� [van den Oord et al.; ’16], [Tamamori et al.; ’17]
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[Yoshimura et al.; ’18]

[Tokuda et al.; ’94]
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2O:( (1/3)
¢M0DF�/��1A�&��B-;@�:(

¢�&�8+��#�:(

I4���1A�&�� 1258�&�
MN=5J 12<*�MFCC + Δ + ΔΔ
MN��# 3>6 left-to-right �!
��% GMM-HMM
CE��# �!
!���#

1A�&��.9H7L) 90%
TTS����1A�&�� 924�&�

+,=5J 251<*�CE=5J

DNN���#;G Bi-directional gated recurrent unit, 
33�'K3P128 ���PReLU

1A	#�"�� Adam, �$��	��? 20%
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+K6" (2/3)
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¢IJ����6"

������%92 32 kHz

IJ;.E
638#STRAIGHT��	�L,2'5%92L

328#���	�H%41$ + Δ + ΔΔ

��������C&2 925C&

HMM����7D 5<0 left-to-right MSD-HSMM

������%92 32 kHz

IJ;.E
638#STRAIGHT��	�L,2'5%92L
3):)/(L328#���	�H%41$

AB;.E 16858#

DNN����7D
Single-mixture density network, 

3-� G-L8000����L�����

*@��
���
SGD, �������= 60%L

GV!�������*@
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.?2' (3/3)
¢WaveNet��&��2'

�%�#%�+61 32 kHz
<,* 8���μ-law

�	��
&�%��"�&� γ=0.1, β=0.1

WaveNet� �$3; Dilation 1, 2, 4, ..., 512 �35@
dilation, residual, skip�256�!%�$

WaveNet�:)7/< => �$��80��984(�=>7/<
-9�$#�� Adam
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A: ����
B, C, D, E: ��
��TTS�	��

I: NITech TTS�	��
Red line: NITech TTS�	����������TTS�	��
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NITech 2017 � 2018 TTS�����1;
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WaveNet)5����� :

2017 2018



18

��


¢ Blizzard Challenge 2018	��	NITech TTS����
u �$�5)��!	0)
u WaveNet��$�	0)
u /C9,ADK	?7

l B;3#E@J(3#6=3�L����H4
u NITech 2017 � 2018 TTS����	:G

l B;3#E@J(3�.%
l WaveNet��$�	>1�&+*

¢'2	FI
u ��$ !��$��8��<E���!-4
u End-to-end��"$�	0)


