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Neural speech synthesis using local phrase dependency structure information
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Abstract In order to synthesize Japanese speech with natural prosody, we introduce an end-to-end TTS with new prosodic
symbol representing phrase components based on local phrase dependency structures to end-to-end text-to-speech synthesis
(TTS). In this paper, we propose two TTS models: 1) a model with prosodic symbols that represent the depth at phrase boundaries,
and 2) a model with prosodic symbols that reflects a folded model of phrase and accent components based on a prosodic
generation control mechanism. In synthesized speech at left-branching boundary using these two models, 1) pause indicating the
phrase boundary is generated. 2) the re-rebuilding phrase component of FO may occur. To verify the effect of these two proposed
models on a conventional model using prosodic symbols using only accent components, we conducted a subjective evaluation
on the AB test. As a result, it was confirmed that by using local phrase boundary information of sentences and prosodic generation
model in Japanese end-to-end text-to-speech synthesis, synthetic speech with more natural prosody that reflects the intention of
the utterance could be generated.
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input: EBE(IE> OUFBIRBEZBLMNNTZ
phoneme: ke ekaNwa ha shi cte

ni ge ru do robooo o ikake ta
baseline (accent): ke~ekaNwa# ha“shilclte# ni~gelru# do~robooo# o”~ikakelta(
proposedl (accent+phrase dependency structure):

#3K1: ke~rekaNwa#dharshilclte#ini~rgel!lru#lido”~robooo#lo2~ikakelta
HESIAR2:

kerekaNwa#lha~shilclte#3ni~gelru#l1do”~robooo#lo~ikakel!ta

proposed?2: (based on the processes of generation control mechanism):
X AKl: ke/ekaNwa¥#4ha/shi¥clte

ni/ge¥ru do/robooo¥ o/ikake¥ta
X A2: ke/ekaNway¥

ha/shi¥clte#3ni/ge¥ru do/robooo¥ o/ikake¥ta

BxR 1 SR 2
BEE 2o mrs EEE BOBGE BEE ST MIB EEE BODGE
M1 2Oo0HXABEMINTDI, RETNVEREETATHVWD B LBERELFTOLE
Fig. 1 The comparison of phonemes and prosodic symbols utilized in the baseline and the proposed method
based on two syntax tree candidates.
(a)baseline ”W_M'M—WW
ke i ka Nwa ha shic te nigeru dorobooo oi ka ke ta
proposed1: g Do
B, o h—-r”’-» 1& >
D N e
ke i ka N wa hashic te nigeru dorobo o o oi ka ke ta
(A2 o e = l. . . Il.. L.
ke i ka Nwa hashic te nigeru dorobooo o i ka ke ta
proposedZi M . comwu- b e A b o
(DAL " 3 oo = - S )
I .kel ka Nwa hashi cl te ni geru doro boo o o i ka ke ta
XAk <

ke i ka Nwa ha shi c te

ni geru dore booo o i ka ke ta

2 HESUKR O AR & RO U o A — XA R

Fig. 2 Pause generation that reflects the phrase dependency structure of syntax trees
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Fig. 3 Three different phrase dependency tree.
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Fig. 4 FO counter of synthesis speech of three different phrase dependency tree.
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Fig. 5 The subjective evaluation (AB test) of

naturalness for prosodic symbols.



5. 8bYiZ

AMTIE, BRARBELZLODHAESTFEEKT
720, R RAMBEICESS 7 V-] xRTH
A {8 52 5 % end-to-end F F A& RICH I ICE AL -
i®%ﬁ%@@%%%%ﬁ¢étwr 1) AR
BRYVZTORSERTHEBELSLENTHET VL&,
2) BMEAROHEEEICESE, 7L —X@n s T
I MR OEREME T L & M S B R R
FEBRBETA202o00F TV EREL-.

D200 FTNAEHWVIZAERE T Z TR
XOBELAROFEEZ KB LA ERT, T
DHEOERDHER S L.

1) FERMBRVIZ
DFODT L —RAWAS DT TCHEHLESENAEL L L.

TDO2ODWRERETINENEET LD I ODET L
Z M 72 end-to-end & = A AL O A L E A O B FEAMN SR
BRAITo. RN ELRTAEROKRY 1T
DES ZRTORBEMMBAL T ZHICEANLIZREE
FL T, WROT 7 bERO B O HH T
FEROWEMRET VICHSR, GREFROBEOBRR
PEDY 68%M £ L7z, S BT, EBAHEAE i il 45 B A L2 LS
CHERHLEEAVWEZREET V20854, ERE
TN GRE T OBHEO B RMED 62%M L 7.

INLOEBRERNS . HAGE end-to-end H H A ik
WX DRI R A 2 R THE®RSC, BEOEKRET
NEMD ANDZ EIZEY, BEHZOBRKE LV IEL
KRBLIZBARBRBAEEHR OGN EFNERTE L Z
ERFER I NI

S%, BIZCLVBERLREFGREOERET B L.
LHAEROMABEDOHL TR ZORIOAOFEES,
WHIBI R 70 & OFEM 2 A ERFe. MEE#Re &0
KEOXYFEMREROFAEZRK > TV .

# #E
AFEICHA S ETWEEWEBZHEF L T X A
FEILS AL, BERBEMLUAOFAEZFATL TV
VTV IRIEMBITEHIH L ET.

AW D — 1L JISPS BHF# JP17H06101 B KW
JP21HO03467 OB EZ T2 b O T .

B N
[1] T. Fujimoto, K. Hashimoto, K. Oura, Y. Nankaku, K.
Tokuda “Impacts of Input Linguistic Feature
Representation on Japanese End-to-End Speech
Synthesis,” Proc. of 10™ ISCA Speech Synthesis
Workshop(SSW), pp.166-171, Vienna, Austria, Sep.
2019

[2] K. Kurihara, N. Seiyama, T. Kumano, “Prosodic
Features Control by Symbols as Input of Sequence-to-

bEbLLT A —ARERINDZ L.

Sequence Acoustic Modeling for Neural TTS,” IEICE
Trans. Inf. & Syst., Vol.E104-D, n02 Feb. 2021

[3] 4 M Foe, Ve KT, “SCEFFARRICK T 2 E M
Al,” 1E%3% (D), vol.J63-D, no.9, pp 715 722, Sept.
1980.

M]Eﬁﬁﬁ,%%@m,m#E,MD%%“%Kﬂ
WA - EAFRBRETVICESIS XESHF
DA, ” 18 %#i(A), vol.J72-A, no.1, pp.32-40, Jan.
1989.

w]mmﬁ% FEE, BN, “XESHFOEH
EETE BB OBRE,” (5@, SP8Y-5, May
1989.

[6] G FH L, “Fo & M HIH O E SR,
15 %8 #, SP89-111, Jan. 1990.

[7] BTEBEAR, FEBRKFn, “HFH# XK HbE T I H-S<
AR 2 oo 2 BRI TR, 7 FEE,
vol.49, no.10,pp.682—690, Oct. 1993.

[8] i@ A 4 { ,ﬁﬁﬁyﬂ“ﬁ%%ﬁﬁt T 5< Fo
A, 7 15 % (D—II), vol.J83-D-II, no.9, pp.1853-
1860, Sept. 2000.

w]ﬁﬁ@%,ﬁﬁ%ﬂfﬁﬁmﬁﬁ%Lmiéﬁ—
A AF AL oG, 7 {5 FF (D—II), vol.J79-D-
II, no.9, pp.1455*1463, Sept. 1996.

[10]ﬂ<5ﬁ2ﬁ\ BILEIE, REEIE, 54 E. “5?%+ﬂi4é L
BT nﬂﬁ%’flﬁ &@’6 H A ZE end-to-end & 7= & ik
OEEAM.” 5w, SP2018-49, Dec. 2018

[11]Y. Wang, R. Skerry-Ryan, D. Stanton, Y. Wu, R. J.
Weiss, N. Jaitly, Z. Yang, Y. Xiao, Z. Chen, S. Bengio,
Q. Le, Y. Agiomyrgiannakis, R. Clark, and R. A.
Saurous, “Tacotron: Towards end-to-end speech
synthesis,” in Proc. Interspeech, Aug. 2017, pp. 4006—
4010.

[12]J. Shen, R. Pang, R. J. Weiss, M. Schuster, N. Jaitly,
Z.Yang, Z. Chen, Y. Zhang, Y. Wang, RJ Skerry-Ryan,
Rif A. Saurous, Y. Agiomyrgiannakis, Y. Wu, "Natural
TTS Synthesis by Conditioning WaveNet on Mel
Spectrogram Predictions," ICASSP 2018

[13] X ITERE, “HA vy LT HBEEOYH 7787 A
N HFEERIZ DWW T,”  https://o-keil.com/okinu-ba-
ba/wordpress/?p=818

[14] “Open JTalk,” http://open-jtalk.sourceforge.net/.

[15] “CaboCha/FiJIi: Yet Another Japanese Dependency
Structure Analyzer,”
http://taku910.github.io/cabocha/

[16]S. Watanabe, T. Hori, S. Karita, T. Hayashi, J.
Nishitoba, Y. Unno, N.E.Y. Soplin, J. Heymann, M.
Wiesner, and N. Chen,

“ Espnet: End-to-end speech processing toolkit,”
Proc. Interspeech, pp.2207-2211, 2018,
https://github.com/espnet/espnet.

[17]178 & 3 — BB . “ CTC Segmentation O #F I
https://tech.retrieva.jp/entry/2020/10/02/143338

[18] “ Montreal Forced Aligner .
https://montrealcorpustools.github.io/Montreal-
Forced-Aligner/

[19]Y. Wang, R. Skerry-Ryan, D. Stanton, Y. Wu, R. J.
Weiss, N. Jaitly, Z. Yang, Y. Xiao, Z. Chen, S. Bengio,
Q. Le, Y. Agiomyrgiannakis, R. Clark, and R. A.
Saurous, “Tacotron: Towards end-to-end speech
synthesis,” in Proc. Interspeech, Aug. 2017, pp. 4006—
4010.



http://open-jtalk.sourceforge.net/
http://taku910.github.io/cabocha/
https://tech.retrieva.jp/entry/2020/10/02/143338
https://montrealcorpustools.github.io/Montreal-Forced-Aligner/
https://montrealcorpustools.github.io/Montreal-Forced-Aligner/

