Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.8.3992
cooperation Society
Vol. 14, No. 8 pp. 3992-3998, 2013

bH g RURE o4T LA A
SAYYY) TR DY AT
BIAGH, Ljgjs?
UtiEtm YESATL AF)R0|A0 SaeiTA
A Study on Implementation of Emotional Speech Synthesis System
using Variable Prosody Model

So-Yeon Min"" and Deok-Su Na’
'Dept. of Information and Communication, Seoil University

*Voiceware co. Ltd, R&D center

2 o ¥ e nguY g Tus AN S BVl WA &4 Ao Fokstel mrt choat S
AT 4 g ol B Zolth 3y M BV AT S Ut FHE 4l &4 FHAS FEd]
712 A $4 ;iseh FAL FHT AUBHS B BHSS BT 5 U= TSk BH o4 @
Be Slo B2 AMgStel BAES Qs gkt w9E WXk dolHst 2SR 49 44 34oE a4
SHaL, %A e A AW SAHOR FHFES shgith Telm SHIM 8 TASHE 942 F17]break)7t
oledl, @y S4e) FAVIE AN SAMTE B S4o] itk ulebal AN AHEE FA7] 3RS &
4 oA FHAel Itk AMgSHE Zlo] oeleliih o] BAIS aj@sb] Slal 7hA FX17|(Variable break)[3] mHlS:
A gsteich AP Aol PAVIE ALSAL, 1 A3t vk SAe] FAY] oF BES 02 ASSIRA A
sele 4 R 92 4 g

Abstract This paper is related to the method of adding a emotional speech corpus to a high-quality large
corpus based speech synthesizer, and generating various synthesized speech. We made the emotional speech
corpus as a form which can be used in waveform concatenated speech synthesizer, and have implemented the
speech synthesizer that can be generated various synthesized speech through the same synthetic unit selection
process of normal speech synthesizer. We used a markup language for emotional input text. Emotional speech is
generated when the input text is matched as much as the length of intonation phrase in emotional speech
corpus, but in the other case normal speech is generated. The BIs(Break Index) of emotional speech is more
irregular than normal speech. Therefore, it becomes difficult to use the Bls generated in a synthesizer as it is.
In order to solve this problem we applied the Variable Break[3] modeling. We used the Japanese speech
synthesizer for experiment. As a result we obtained the natural emotional synthesized speech using the break
prediction module for normal speech synthesize.
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[Fig. 1] Proposed Emotional TTS
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3 gmat Zelo] Wastth ;s AN el ol
7H] EAEE o858t A5 O R decision treeS 535}t
X classification and regression trees(CART) s},
hidden Markov model(HMM)& ©]-&3}+= ®lHo] QI}H3].
SHAIuE AQluih 234 ThE 9714 Hreading style)o]
O3] mElgl o] A7} =] 53513l oA break index
AFo] 9] Ew 34 (uncertainty, subtleness)©] 1 <lo]y
o|A0] Bl H&E& ofHA| sh= f3lolth4]

HE&F 24 AHAE AMSSHe A9 AT A"
51]‘7<4 of| A E3E(target) break Tt o} -3-ALSH breakE

2 B5F ol gttty 24 I Aof EFHE T}k break
Huol 3T 7ol g Bk BEHOR S o

Q. chopst B RE AL AReIES Fue

o

2

t}. o]ZA & 7F53F breakE 7MW %Z] 7](VB,
Variable Break)2 2|5t 4= Qlal, 22| ka1 E41351%]
oro}ok 3l= AL 114 FX|7|(FB, Fixed Break)z}1l &
4= ITHS). 2T 7HH FAI71ek A FA7] HHEE o
goto] ookt FHlo Bix &5 AT 4 Atk

3.2 7iH §X|7|E o|2¢t Multiple Prosodic

Targets

|W01‘d(] ||W0rdl || Ward 2 || Word 3 || Word 4 |

e PTo |emrrom| PT1 |om—ce pr2 Jemscm| T3 |om—ce| pra |

(a) Single Prosodic Target.

|Wm‘d 0 |‘| Word 1 |’|Wordl |’|W0r(13 || Word 4 |

GBI PT70 GBI-
GBI| PT10 GBI<|: GBI| PT30 |GEI-
GBI PTO00 |GBI- BI] PT40 (GBI

EBL PT 7 SBEF

GBI PT 11 |[EBI <|:: FBI] PT31 |[GBE

(b) Multiple Prosodic Targets.

[Fig. 2] Single and Multiple Prosodic Targets.
(PT-Prosodic Target, GBI-Generated BI,
EBI-Expanded BI)

A7100A e AdEe 8l BL 4 AE5AR

7| EFu EFFAOZ AL prosodic target (PT)S
Aggte). 7129 FA7I0ME BIZE AAEEH WskA|

o] wjEo] slute] PT(single PT)ZHS AL8alx)2t 71
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[Table 1] Emotional Text Corpus (Number of Sentence)

Category Level 1 Level2
Happiness 13 172
Sadness 53 109

[Table 2] Example of Emotional Sentence

Category

Sentence

Happiness

BBEHUNE)ZETVET ]
BEHULE)ZTVET !
HHEEICRY) £9 !
BHEICR->THY ET !
HnreyTEunFElLr!

Sadness

AADEEEFHRTVLELE!

2124, BEINAAE>THY EFT !
ZnEFE, LIFniEHbizanl

2124, BEBRNER-STHEY T !

ABEHEEIETWZEWTEY 7!

42 §X|7] 28 (Break Index)
7|04 AFR3H= A7) Table 33} ZHo] 10714

TR ERotol, BI 2, 39 thafo] 7hA FAY] B
A gsto] SHTRe] AML SaEigdnt 7R o4 T A
Loy o4 Aok FAT 729 BI JHE 7144
gk G714 BIE Tt shol ARSlE AAshE
= sjgiek. 7 olfits 3ol QIE At Lol A S
Aol w3 A7) o] ol A1 S
7] Ao} ;o] FA7] sk AHFH) g A

97} 7] whelc.
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[Table 3] Break Indices used in this paper.

[Table 4] Extension of Variable Break

10 degrees of Bls

0 | No prosodic break : same as the J_ToBI usage
Prosodic word boundary (WB) : same as the J_ToBI
usage

Accentual phrase or minor tone group boundary (AP)
: No BPM at the end & No followed by a pause &
Without pitch range resetting

Major phrase (intermediate phrase) boundary (MP) :
BPM at the end & Followed by a pause & Without
pitch range resetting

Intonation phrase boundary (IP) :

BPM at the end & Followed by a pause & pitch
range resetting

Sentence boundary (SB)

Question boundary

Emotional setence boundary

1

Emotional merged boundary (BI O, 1, 2)
Emotional merged boundary (BI 3, 4)

O |00 |||

AlgolA] ARgat Aol olornict wx| o] wish v

Sl(pitch range)7} TEPA|TL, ofako] Bl w7}
Wate W 7hx djEle] uehiid old AL

BPMs(boundary pitch movements)[7-13]2}32 §tc}k BI 2
L AP ZACIAEE BPMO] LhehbA] 9231, uh ofofA]
z27k 94 eron] APY 1]7) Wak W ofojx|i
APo|| FFE W= 22 9v|skaL, BI 32 BPMo] LER
5, E27} ololx| 2l APE] T3] s} W7} olojAl
APol| FFS WA ¢l= A& 9n|gith BI 4= BPMO]
Uil E2E olojxju] APe] T Wsh WP ofo]
A= AP} AEHI0] gz A& SJulsl, Bl sk ot &
o] B& UeRI, Bl 6 ©}RE0] B Uehiic. BI
7, 8, 9= 1A s AR EE= Ao g 78 7+ BEXFo|

AAE e 3, 82 Aul Ao ARESI= BI O, 1,
25 el Aolth & F3bo] ®2E HalEA] o
BIoJ3L, 9= vt oAl ARgSh= BI 3, 45 ©<esh
g Aor 27} Soj7k= BIoJth

Table 4= 71H &x]7] 2dS &30S o, $HA7]
A o] &3t BISF ST Ao A AEEE= Bl AHO|
th 7104 &gt BIZE 2013 11 FX]7|(Fixed

Break)o|H duF HlAEQ] 79 BI7} 291 TS 7
AL, 71 ElAEQ] A9 89l PAUSIE S Lol A
AMgkcE a8y o|&3%E BIZF 7P FX]7](Variable
Break)?l 20|, dut @AEojALE BV} 2 = 3¢ §F
RS W Aae, 1 "aEQl A9 TR
83} 9] BIZ 7H% 34 ©9IE 37 daigch = 7t
W FA71 A A Faol 7k 2y FA7) B

ot golxA| Heh

Predicted BI Normal Text Emotional Text
5 Fixed 2 8
Variable 2,3 8,9
3 Fixed 3 9
Variable 2,3, 4 8,9
43 2H HAE
2 =eolMe A 24E& 2487l 918 Markup-
Languages ©]-8-35}o] AMEAM} sk AT} Level

AT 5 =S FHN

<vtml_emotion category="happiness" level="1">}2EEDH
NHEH> TV EF | </vtml_emotion>
<vtml_emotion category="sadness" level="1">7:7>4.

RN & 7 - T D £ | </vtml_emotion>

4.4 BAES] HY
4 B A HAEs} 99k 2] Markup-
LanguageS ARMg-3lo] Q& E]ojof 3111, Category®} Level

o] dx|al= BAo] 7+ A Ao AokIL(IP) TYE U
A3He ASofgt et s Fastelct ook w2
Tol, $4 B2 AT SE
tﬁ_i}ﬂ 4316 al, iﬁ{i 37]7}F
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A

AY,
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U2
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[Fig. 3] The flowchart of the proposed unit selection
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[Fig. 4] A Simulation of Emotional Speech Synthesis (Category : Happiness)
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[Fig. 5] A Simulation of Emotional Speech Synthesis (Category : Sadness)
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