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Bty oG B BT E > MR T 20 (rEEE > R 15 AR EN AR
BRCERER - DA F 8RR A#ET TR (mean opinion score » MOS » SE& %
NGRS R 1 57 TG E ANGESEE S fy 5 77 ) - 85 TUREEE] 300 (B4 »
IR SEIFRAT ZH0T MOS 15453 K 4.30 43 - iaFonMATAHAT Tacrtron2 £
WaveGlow fEAVHEE o] DLUIFRER & 28D & B S RERE T  ILIMIE AR &RRES
BRI F— R RIS 4T 3.5 B HhE o AURE T DLERIENRF RS S AR -

Abstract

This paper focuses on the development and implementation of a Chinese
Text-to-Taiwanese speech synthesis system. The proposed system combines three
deep neural network-based modules including (1) a sequence-to-sequence-based
Chinese characters to Taiwan Minnanyu Luomazi Pinyin (shortened to as Tai-16)
machine translation (called C2T from now on), (2) a Tacotron2-based Tai-16 pinyin
to spectrogram and (3) a WaveGlow-based spectrogram to speech waveform
synthesis subsystems.

Among them, the C2T module was trained using a Chinese-Taiwanese parallel
corpus (iCorpus) and 9 dictionaries released by Academia Sinica and collected
from internet, respectively. The Tacotron2 and Waveglow was tuned using a
Taiwanese speech synthesis corpus (a female speaker, about 10 hours speech)
recorded by Chunghwa Telecom Laboratories. At the same time, a demonstration
Chinese Text-to-Taiwanese speech synthesis web page has also been implemented.

From the experimental results, it was found that (1) the best syllable error rate
(SER) of 6.53% was achieved by the C2T module, (2) and the average MOS score
of the whole speech synthesis system evaluated by 20 listeners gains 4.30. These
results confirm that the effectiveness of integration of C2T, Tacrtron2 and
WaveGlow models. In addition, the real-time factor of the whole system achieved
1/3.5.
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1. 4&3% (Introduction)

SR ETEEHAORMIFERRS - &FaEMERE 34 £ lMRBFFEZERERT]
WEATRY [ EIEEES) ) o EERNRERARLSE TS RFERSE - R HET " BEER
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TR e BEAh > BRERE S WEAE TS IS B A TERR T > H A — e - = Y Bl
Gl -~ B BERT FE > HIAREN HEEERER  ERRKR I GREEEE 0 HF
R EEE

P G EEBIREL N - BRI —E O E el T G SRR 24
PR HEWM AT OCF R > REEEIAKREREEE T BRRATEERE - EEHE
HEsEiEEm > s asBEHEAETER - #EMELERE - LHSERFETR
BEHETEENCEIEH R LAY IR LW BRI E AVl R E -
MEEEBERGE - B —EP CFEGEE T oS IELAY B RE=
{EiE4H > EFEQ)FF PO FER LG EE (Tai-0) PFERRNEGRE#EL » QRKIGEIE
ELEHEOHEEE 28 RRQFEHGEST S HENEEGHEENERE - K » Hf DL
RSO PR S AP S S SR B A R R E S - RS REN EERA S » &N
FHFNEBRENEBEREHERESS -

i P AR ER BIRE 774 - AN AR FH PR ES B (RBMT) » ELR s Gy A7)
fRESENEE(EBMT) » DL st IEE(SMT) ("HasEIEE -~ 2020) - Gy AR AIERD Ry
(@ P 3CEE - fRIB R A S S EE TR - HIRE —(E SrEP R AVEIE L > AN RE
H ISR A 1 2 B - HEREH RN GBS UA T RE N IERE - A anvEpA —
BB HIRE R EGENGEN T - TEHNE TS - WiREEF R SOEE
o [HIWAE FBHGERERE R S8BT TS EETIEE > MEREEEAR IR
JEE VAT o B SRS REE - SistA E AR IEIR E IR RS B R P AR Y —TE T
% R EN A TRERE TS T SRS RN RN T ENRE BT
DA & SCa R A (S BE— PR S B -

B » ATKFR{E 7 (Kuo, Wang & Chen, 2004) (8 B AL - 2012) » i BLARHABL(GEREIE
ARBHE - FFESE 0 2011) 85 KER{E A (Lin & Chen, 1999)%% 3 Bl AT o AL 1T 48 S S0 P
AR & SR DS TR ES ENEEAVAHRBA 9T - Horp o BEA-ERIY (E 1999 4 > Biasie — A By
HENEE . EAES AN Mandarin to Taiwanese Min Nan Machine Translation
System( 5 A 4% (- 465€) - 1l H B EHRHE ER A &R J77A3 80— =48 B AR o2
GIEMEESEIRE - R o TR SSEIEEA > EE A (A B POS HIMTES(E
IRFE S HIMTES - NLP parser) » A BENEFEI TR EHVHESEIEEIET - {2 NLP parser A5 5k
EAE—(EE g v R - 1 ELE T A K4 5% 5347 88 55 (B FRE s 81 POS £250) - H i
e PL A A P B 20 hE - e s pnah s AR e sR - A EEUR IR =R EE S S s
a o T HARSRRE R SOAF DAL -

T AT AE 2 TR A Bl EE 7 74 Ry B A A s A B BIER(NMT) > R T SR (R Bk
4% (Neural Network) s it a5 &115% - HimE Z ALY sequence-to-sequence f574Y » {1 ]
encoder-decoder Z=f# A B2 g A AR EE = Bl B ATEE S AV E FERA (7 - NMT JoHF
F CNN =2 RNN - sRE2HE [ ZAEE = 5 E A I R IEF Y 7 51 #5045 (Sequence  Data)Hy R

! 45 > https://suisiann.ithuan.tw/
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% - 4145 encoder iy RNN 5y A —({E 2CHEE S 1Y F1% > JFIH RNN A7 AR ST
MIRER - 4miSE—(ERE (R IFEEUIVEE R R EFS o FFE decoder Iy RNN - DLH f555E
SHRESEAAE - B EE > WS T HEE S 22 MEEE ) (Lee, 2019) - B
SO DGR RER A - SOABEER -

H—J7H » HEIWEREEE G 58 PE R B g ps £ it - JTH DL Google
He Ay Tacotron2+WaveNet Vocoder #5544 - Tacotron? 7] BB DUSEMHAKHEES » T
AREFE R » 2y — T 5 | ## T Mel-Spectrogram | (5 end-to-end Z24#% - WaveNet Vocoder
BFE 4 T Mel-Spectrogram | ## 5k T Speech Waveform | - It Vocoder 43R DI1% @ 5B &K
HY S E 5L 5% P390 N - Tacotron2+WaveNet Vocoder f-EY4H & EA FRtiE HATHY
State-of-the-Art 3B &R R flT o (EIHEEEAY WaveNet Vocoder » F—1{[E L sample 5 BEA7 i
TRV YIRS 284S - sample TR —(E#E —(HIEFIRIET E4E - BREAHEEHE
KA ARG FIT L BEGESTEBREIEFE - & FHEH —MH GPU 3 fEE|
real-time FYRYAEESK o

Rl - B ATRE & & R 9T 2 B2 L & Al R TS [ R - (5140 Wave-RNN Eil WaveGlow -
Hrr > NVIDIA $2 4117 WaveGlow i WaveNet fHLL > ] DUBBHIR EAE RS 22T B A
HA G ET BRI - SRR LR R /D - 9% 1:400 » FH2 & H&) 10 LT HY
BE 0 KIEB/ I G RFC & & FREr i BN EIR &R > HHEARNEEERS S
(MOS)HIEf 2287 - WaveGlow [y /E t R #41> WaveNet -

I BN B ETER o e sequence-to-sequence + Tacotron2 + WaveGlow &5
R AR I S B B GEEsE g Ak - HIAE HEHE W AR R OoRER C2T
(Ott, Edunov, Grangier & Auli, 2018)#& fy & 28 H S » %48 Tacotron2 (Shen et al., 2018)
BT AR - 5% %1% WaveGlow (Prenger, Valle & Catanzaro, 2018) i 45t &5 i
HeEiEs o WE 1R -
Chinese Chinese to Taiwanese Speech Synthesis System

%_jz-r
WaveGlow
i i tron2

TLPA = |Vle| Spectrogram =) \\aveform wsp Speech

Hipr- - ‘)))

B 1. X G e e SRR FE

[Figure 1. Chinese text to Taiwanese speech synthesis system flow chart]
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Ryl ORI 2 &R iy C2T 884 » A A1l FR i FERY iCorpus 5= TEERNE » BAfE
Mg FWEN S ACELITERE (B2 EH M EET HAERHE) - RA
sequence-to-sequence [ S HASHE R 20 - SRR A2 AR SO > AR S 4
PR o W F R S B (S P MUY B 3B S B A R aERLE » 2| 4 Tacotron2 Eil Waveglow o
R R R SO R G PR Y RN Bl RGBT EEEA
i

2. Y NFHEHEEE TS ZLY (Chinese text to Taiwanese speech
synthesis system)

B ARFEN R 7 SRS ARl - DB S mE BN 6B T G - LT R#
—45l C2T » Tacotron2 1 WaveGlow = (BRI E FEIEE -

2.1 Chinese to Taiwanese (C2T)

A HRHY C2T £# 4 Facebook Al B 7 a2 fairseq (Ott et al., 2018) Ay ZR i #E 175/ 4
75 FH LAY IR R By fairseq {3 A 7 BE RNIN SR FIR SR FRIRED 55 Ry B 55179 CNN 2265 Fytt
B - RNN fHEL CNN A DU N 448 GEL - (1)RNN AUBALZIE R > R E SRS B A
REXTHBR I > RRENTTHRE - BECETHENE - (2JRNN {EFR IR RAVEE A - F'a%%ﬁz};éi
HY BRI R B 25 B2 S B ) 2 R (OB R (% - G A RETR R 3 ) P AV 45 R L R A
=& - (3) RNN %J\%{Iﬁﬁﬂ%} » SE—{E A E A n EITHYETREAIRGHE - HE R
P —1{E B gE R g &l 1 X

FHEEZ T » CNN 232 7 DL ERGRE » BR T RES0GT TR B &3% - Position Embedding
AR THAEEMAMERE > H CNN RERERE - nTEEE RIS e —(EE
& > B CNN e bR e fyE 2 MBI HERI % » &g CNN RIfiHe M bR iEnvE
2 [EFIHCRERE (% - CNN 7 encoder I » LA GLU {F Ry E&R M4BT - i A Bl A 0% » 74
i AZ T —E4945 & » /£ decoder I » /5 multi-hop attention 7 » encoder Y H #Ef T
HORERS - e BRGNS > EE—(EGEEH g AT attention AYHR(E > (5T
1E5-5] T~ —( attention B% > S FEF > FIAYELLX attention #3E - 7 IBM Research %
FHIMFZEEm S "Comparative Study of CNN and RNN for Natural Language Processing® (Yin,
Kann, Yu & Schitze, 2017) » 10l DIE HAF R A FECEAYETS - » EB#E RNN A9 GRU -
LSTM 255780 » CNN #5 —E B S,

2.1.1 Rl gkt (Corpus and Lexicon)

TSR C2T A » PRSI & HPATRER DU G HE TR - AR FHAEE
b B R R R b T B ST Y iCorpus » FEEERHEE L 3266 TR » 4t 83544
) o EEBERFER 558 504037 551030671 57 #EEE 501202 55~ 1028218 57 LU A& iCorpus
HIEMD CEANZS » AE 2 Fis e
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TEMy ik 5% TRRh AV ERpE Wil chai7-te7 lek8-liang7 khi3-giap8 chan3-chou7 Ban7-kok hi3-hng5 tiong5-seng
012 RERL N 3 0 1 2 Bin5-si7-sin-bun5-po3-to7

fieit AR 0 AR MR 098 EOC—BF - ui7-1i7 Toa7-na5-tin3 ¢5 Ban7-kok hi3-hng5 chan-keng chhiann-jann7-chitg-sis

B ARk BLAE AR AR AW ek toe3-tioh8 san2-giap8 pang-pai7 keng-che3 chhin3-chhi7 jin5-tiau5 soann3-khi3 »

Jikile W K U R B - siang7-boe2 hoat-seng hoe2-chai theng5-giap8 ji7-chap8-goa7-nis «

BIE {6 WA M 5500 Ml - chit-ma2 ti7 chai7-te7-lang5 5 lou2-lek8 kui-oe7

{8 09 200 m bR G AR S - khi3-giap8 e5 chan3-chou? ka-siang? tian7-si7-1ai5 hi3-kiok8 ian2-chhut -

A Y 00 B Y 5t 0 ER - phoe3-hap8 tong-siS e5 si5-khong poe3-keng?2 tiunnS-keng? tiong5-kian3 »

Rl T BUESN R R hou7 Ban7-kok hi3-hng5 na2-chhiunn7 tng2-kau3 hong-hoas si5-tai7 +

(B 2. iCorpus & F/T7EIHE
[Figure 2. iCorpus Chinese-TLPA parallel corpus]

LTI - AEEM” ChhoeTaigi Hi&EFE 7 4uh 2 Grf T aa &Rt - AEFIRY 9
AN EER AR G- PITR > St st AR S QE 3 Frn -

B anar L a1 B
1. B SR TR 87670
2. G B AR (G3GEA) 69552

3. Maryknoll &gl 55903
4. Embree &5 RE Gl 36820

5. B E b G ahigkst 27487
6. H= 8 24367
7. iTaigiTE & it 8713
8. && H GhEALBERE 1) 5301
9. GIEtHY) 1722
Kb 317526

B 3. GrEaHEE TR
[Figure 3. statistics of number of lexicon words]
RE&EEE i iR EF RS - MRXWIE—8 0 R EAHRARSKPHEN » FELH
ZIHRLIE » BOIE B EZE R G sl ea B SR 50 - e 5t o B Ry P i A0 o I sB v I )
XF o AR R R EE R G IENE W HE Y HIEN GEEEER—H— &
O E T FRRE - PR 62 B EERTIE o B a5 A 556 (iR B 225965 - FEFEGE (%
%) 88881 - abamlfrR%L 153132 -
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2.1.2 {EALE%E (Model training)

hCE S EP S B TEE SRS - AR S CITFFIIE S RIS T 0 FIFHER

sequence-to-sequence 7R AR QR 0 » B Al A1 THEHA - ot C2T BRI AR EBAIE

Hy fairseq 224 (Ott et al., 2018)#:1T73/l|%k - E A HE— encoder FHijlixEL— decoder &1 © Fijli

encoder & TR A T TR 0 oA BEE R FREU SOIRE R A & - 1% decoder

EXIRE AR RIIA attention 2 #4411 Convolutional Neural Network 2 2| G5~

!:{I encoder fE 5 » I —rth SCH E G aEPF i PATeERHE (ICorpus) » FfI E & HE TRyt
TS DU R R ENEFECEPTE Y - E 4 Frx -

A X F > R BEM® & 68 &9 8 3 A <end>

Encoder

Attention /

Decoder

Tak8. ke ho2 ' goa2 si7 kong2 tai5 gi2. e5 ki khi3 lang5

B 4. FREBEEERA
[Figure 4. C2T seg-to-seq model]

2.2 Tacotron?2

PR RSN SR 2 sBRHE AR » REILRCREN R TG B R G LU B ERHL
EIFESH » H—AREHERE Y 34 mP s GrElERRE N - STEEE 9625
%> KE4) 10.4 /]\EF - Tacotron2 &y— end-to-end J5 = (5| Sk B e m 15780 - o0 FHZRRES By
encoder-decoder + Location Sensitive Attention o {54 G BRI S SEH i A% » M8
AR QRS T TSR 3 i SR A MEE B GE S B B0 B AR R E SR Rt g
ULt a)+ » SIS » EEERE > #ERIIEZEE > FEHSRESE - BENES
Wi ik AR E A S R E A A S E S EinV R ENE - B EEYE > T8
ERE  REREEENER EBR R0 5 RAEREGEES B ZEE] > 2005)
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R RV E > F R R G P B — S —AVEIE > Q18 5 AR -

Mel Spectrogram

2 Layer 2LST™M
Pre-Net Layers

Location
Sensitive
Attention

Text

40

| — I Character Bidirectional o
— ’l Input Text Embedding Layers ]—-—[ LSTM ]

B 5. Tacotron2 JGE2E

[Figure 5. Tacotron2 flow chart]

2.3 WaveGlow

I i 5 7R 31| 4 ] 2> EEoflEE AR J [E] Tacotron2 » WaveGlow & —f& flow-based generative
networks - &5 Glow A1 WaveNet (Y5 - LL*HJ/\ﬁTEE@ﬁEBZZ*E (BRI
%%E%Eﬁiﬁ{l?ﬁ%@_ﬁi_ﬁ%)”ﬁ A —E il An 2 0GRk R FREN z B AT R
Bl E R ERES » WE 6 ik -

mel spectrogram mel spectrogram

Train Synthesis

[E7 6. WaveGlow 3lj4# & 5t 1872

[Figure 6. WaveGlow process of synthesis and training]

A SREF IR R R Z cost function 5[ - 5 5CH ] ek =0k - B B2 AN H
BREE RIVERSE X S B — Bos i o i 2 PR B 8 2 Y22 A0AERNISRIF PR mapping
el Ry r] ek =X > WaveGlow 28 pless AU eI BT A] (R IR P 2 8 z Z= Rl HUBRHUGS IR - &K
LR el AR BLEREEE TP AE x a?ﬁﬁi‘%ﬁ%%?*tﬁéﬁ%%%éﬂﬁﬁqj
EREHGENRESE ARRBEREENDSENVEESE BEETGI0EEX
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FEEREE ORFEL > 2005) - A& 7 o

A
Z B '
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X12 | | EN ! xform
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| convolution : » WN
‘_____qqk _____ I | 4
squeeze to o X5
vectors
X upsampled
mel-spectrogram

B 7. WaveGlow 4ERS 457415

[Figure 7. WaveGlow network structure diagram]

3. P NFHEHEE EZTEKEE~LY (Website of Chinese text to
Taiwanese speech synthesis system)

PEECR RSB E Z X E G BT G AN - CAREE A EA - s 8u R
http://140.115.54.90:31810/ - ff & A 3505 - 1% N & EdE st se i U B R & 585E
e — R BB G R P S LA Hﬁ&ﬁ?‘ﬁﬁ/\éé‘éﬁ%ﬁ’%ﬁﬁ
fir 1A TR & 48 1A% E = T DU AR [EI 3 5 7 A & GEE = 8 R Ry AL
ZERAE N - MEZALESIRER LIRS C2T HashlE "F??Z%YEZ%&EE’I\FH Z
BEERR SRR ER B - SR — R A3 Tacotron2+WaveGlow -

Hp > WSt U e ENER R v DA R » 45t =NBNERAV &S R R B T S o
REENEEE » IRV ZEFIER N O SRR EHEN GBI S - B A G R E
a8 & SR R SO R B m B 1 S5 —fEE B o E « A sy THRAE Eﬁﬁaj:/\%éJ ’
st R BIEE4E B 5 T hian7 tsai7 si7 mng2 siong7 pehd tiam2 | » N EIEHEAY S EESS
Maexay iz EEnng (B | FEE% " tsitd mal si7 am3 si5 pehd tiam2 | > TEEEEE’]
araad s o RILEERHL I# RN o, BasEilE > BEAMER -
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Ak Chinese to Taiwanese Text-to-Speech(TTS)

Yuan-Fu Liao, National Taipei University of Technology, yfliao@ntut.edu.tw

Update by Wen-Han Hsu ({5888 ir5...)

2020/11/09 13:00 — E3i1# 28 #:¥ Seq2Seq-based C2T

3 b
= 5 ? =
Approach: s T, A=) + — ! .,']

o ey " p == | *a
o o S

= ] x = T
== : —

[Seq2S SE T

Key in Chinese sentences ( #ASX=F ) :

|AZF  mESFSENERA -

Show TLPA and speak Taiwanese ( BiZH SR HETNSE) Just show TLPA ( 8IS )
« TLPA display :

tak8 ket ho2 , gua2 si7 e7 kong2 tai5 gi2 e5 ki1 khi3 lang5 .

Finish!

Synthesized speech:

P 0:03/0:03 e——— )

[B78. X G aEE 5 IR

[Figure 8. Website of Chinese text to Taiwanese speech synthesis system]
4. BEx (Experiment)

4.1 C2TREEEEE (C2T efficacy experiment)

Rz C2T 1Ry Hi| A=l A TR T TR MG, - B — Ry th S 7B iR el 1% » )
B & (e F M - Bk & EE A GEPY - WIS REE R SFEE G&PE - W
F LR BT R FERER REEIE - MR 2R A=K
RS RS L G P o R GRE BRI - R 3R -
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K. PG EH BT 71
[Table 1. Chinese to TLPA”Hyphenation/ Part of speech]

P | M SRETEETE » AARIET 20 FAESIEE G
TS OISR -

B | MEC S OF BT ZESE 0 A % mH HC 20
WM @R BEA HE o ft § O HC W BEDH
wHA -

REiER Nb Nd D VC Na COMMACATEGORY D D VJ Nh Neu

Nf Ng P Nb Na VC COMMACATEGORY Nh D VK Nh
Ncd VJ Nc PERIODCATEGORY

SEEPFEN | poo3”B/Nb  tat8"I/Nb  jin5*E/Nb kim1~S/Nd tsiong3"S/D tsip4"B/VC
BsE/zE | hingS"E/VC an”B/Na lok8™/Na si2"E/Na , khiok"S/D tut8"B/D jian5™E/D
pok8”"B/VJ chhut*E/VJ ka”B/Nh ki7"E/Nh ji7"B/Neu tsap8"E/Neu ni5"S/Nf
tsing5"S/Ng cho”S/P hu7i*B/Nb la5i"E/Nb the2”B/Na iok8"I/Na tai5"E/Na
hong"B/VC sat"E/VC , i"S/Nh bo5"S/D tong2"S/VK ka”B/Nh ki7~E/Nh
to2”B/Ncd ui7*"E/Ncd tioh8"B/VJ choe7"/VJ kau3"E/VJ tian7~B/Nc si7*l/Nc
tai5"E/Nc .

K2 PXBBEEHE
[Table 2. Chinese to TLPA]

FSCAT | PORITEEEESL > SHFR > BN -

P | Tiong iang lius heng5 ek8 cheng5 chi2 hui tiong sim , kin a2 jit8 piau2 si7 , kok
lai7 bo5 sin cheng? chin2 ko3 an3 .

3. PG
[Table 3. Chinese to words of TLPA]

AT | BRIVS LT PTT 5 [SBEGEF 2R O0HE S -
Gegaa | li2-tiunn2-e5 gian5-lun7 ti7 PTT in2-huat4 jiat8-gi7 tsiann5-tse7 bang7-iu2

hunl-ue7 .

Ry DL =Hd C2T #E=CHYRAE » FefM 2L iCorpus & A TaB R B gk BT T I -
EEE R EFE GRS iCorpus(78821 1)) Bl & g L £ 52(225965 &l f6R) » MU 73 = (1 45 -
A5 Train 90% - Valid 5% > Test 5% o %4550 DL Perplexity » 5 Word error rate(WER)
RETELER - FREFREL T » FH—FHA=0 WER 73515 25.265% » 7.102%LA
5 9.211% o REFEREFIE N T » B —FH= =1 WER 4351 % 18.660% > 6.530%L4
J% 8.699% - &7 FEHRISA > M T S0 T B B B S P E VSR R fE 0 A00E 9
Firw o RIEASC . C2T s8R F R P S E A Ry G SR PR AVEHROE » DIFIBE 2RIV &

shnn 5 o LA -
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Syllable-level WER (tonal/toneless)

30.00%
25.27%
25.00%
20.00%
15.66%
15.00%
9.21% 8.70%
10.00% 7.10% 6.53% ’
0.00%
B — fE A=

B 9. C2T #5ZEELLEE
[Figure 9. C2T Syllable-level WER]

4.2 Tacotron2+WaveGlow & i E S fu B E B (Tacotron2+WaveGlow

synthesized speech quallty experlment)
RSB LFHY 15 A& R E R L Google R EL » GBHI—fe N ¥ &) T B HE T3
7y o BESEE S NABREER BB BN EER R - EIREIERRY " &8, % L0 F( 5.0
g3 e ?1&%2‘% 1.0 7y Ryfxeiities NSsEmE S im0 Ry 5.0 0 Ry B B AGEsEM
B - SRR AL - BAIBGE O IRISTM R - #ubiA 20 frfEEsto - R 4 2
S1 F| S15 (3 15 M EENE » Ry T ARt A E BN B SR R BT
HEEmBENRD - frAEFEAEBATRIEGEHT - BEENMABGERGEY
TRBGEERUEIE - SEPEE I E LS EAE T E ) ) - ERESERZ e EE 10
Fr7is o

HE4E 300 FEFETERL > A8 E 7455 (mean opinion score » MOS)&Y £y 4.30 57 o
BB ERATE A < 15 {EE1E & b Ao o H &1k > I &0 A RIS AT Y
Tacrtron2 B WaveGlow fHAURETE o] DUERES B BRI BN B S 2 Gebsi o -
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[Table 4. Chinese sentence content for experiment]
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S1 | RZ4r > FEGHGEHEA

S2 | SHIRIBIERIRE SV E BT 08

S3 | SR —FHEA > RAFLIEH KEN

S4 | —THWE=TUHEL T NECHEE 3T

S5 |RRElHE GBS L - B EERATSRTE &

S6 | EUEAT KAV - SRttt FAY AP 5

S7 | BAEEM: b/ kL > A A\ s R T

S8 | e
MEE

BISREIRAN:55E ~ Ik ~ FEEY ~ JAE ~ TREY ~ PRI - hRdl - Bets - SRR 2R

S9 | EEBILHT > EAMEEREEEREIELIK

S10 |MZTHERE - ET#ERE - B T/K0K  FEHK

S11 |HERMIERF > FeMIRAITEHEE AR

S12 Sk > BRI R

S13 | EUIGES - SERA %A

S14 | HRERGEA T AEAH T - oo ULIARE 8 SR R IR 2 SN

S15 | RIS B HAYRE - Sh0E RAYHE
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[Figure 10. Box-plot of experimental results]
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4.3 WaveGlowsEZ &R EEE (WaveGlow speech synthesis speed
experiment)
HEFH WaveGlow & E & ki Y 47 B E P IR Y EE F SR EE » % 5 A (EfEHEN
WaveGlow &l & g ny 2R B B > BRI BE (i S b -
Z5. WaveGlow 24t iF/[FE Ly

[Table 5. WaveGlow synthesis speed experiment]
iR 5.83 | 4.25 7.48 3.96 9.16

BT ER 1.90 | 1.22 1.83 1.08 2.74

FZ% 5 W] LUGAI > ASC ) WaveGlow —Fh&r &k 3.5 FhEYEHE - HHELIRIG &
BIEIFE G181 WaveNet - EL48 m] DUE FIRII & plHy s -

5. &&am(Conclusion)

PR Ay C2T #25F05E » H iy CER {8 A& 6.53% - ¥/~ sequence-to-sequence AT
B 0] DR A SOOCA  BIERR O EMERY S 2R P S & - GaEsE & & Y MOS #5347 £y 4.30
77 > i Tacrtron2+WaveGlow U 7] DUEMER & 28 PF & SRiE G eEaE E « H RS
EE AR R EE 3.5 W EE - ERHIFEE SN EK - HU EEEGS
RO L EEss AT SOl FE AR B I EL » EE A SR ERRL - R B ERY
e TR DL R GeEsEk) > #— P C2T fYIEHER » EERGEEHIEARE -
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