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<Abstract>

A Korean TTS System for Educational Purpose

Jungchul Lee, Sangho Lee

Recently, there has been considerable progress in the natural language processing and
digital signal processing components and this progress has led to the improved synthetic
speech quality of many commercial TTS systems. But there still remain many obstacles to
overcome for the practical application of TTS. To resolve the problems, the cooperative
research among the related areas is highly required and a common Korean TTS platform is
essential to promote these activities. This platform offers a general framework for building
Korean speech synthesis systems and a full C/C++ source for modules supports to
implement and test his own algorithm. In this paper we described the aspect of a Korean
TTS platform to be developed and a developing plan.

* Keywords: Text-to-speech, Text processing for TTS, Prosody, Speech synthesis
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2. TTS EHF 3 A= =4
2.1, Festival SMEA A|AE] [http://www.cstr.ed.ac.uk/projects/festival/]

CSTR (The Centre for Speech Technology Research, University of Edinburgh)©ll A
AR WE 2o SATH ALHOZAN TFd APIVE AYEE TTS Al&H o
T} CSTR 2003'd 1¥9] 4l WHQl Festival1.4.39] #4198 YAIZEE FER
FNsIFen FHoz demie g AES 43t At dAREE CHE
2 slo] Y Aol E $T Scheme 718 WO AN/ E AL Jom 4
A 7le A 2 d7ed 2% A A= AlFErt EPSRC grant GR/K54229,
Sun Microsystems, AT&T Labs, BT LabsollA 33 Qltt.

Festival-> o] (¥, vl=), 25o], AYdZo] TTSE AWty R +
A JHed doisd BEQ SAME, oFHAM, H3EBTH, FAFAHY], A%
QA R HEANZF FAR7]E Pt Yod. 183 diphone 7]8HE] residual excited LPC
3471, MBROLA databaseE | 93} X1l-type licence® BiX =3 ot

Festival Wi X o= Fo} (=, 9=) TTSA 83 AA C++ YAIZE, SIOD
interpreter, Scheme library, CMULEX / OALD YojAA, Edinburgh &44l3 4 e
tool, & =% diphone database, U] =%} diphone database, & 2% Q1] diphone
database, 13|11 AA] FHEAHEo] XFHo| St

2.2. MBROLA SAistM A|AH! [http://tcts.fpms.ac.be/synthesis/mbrola.html]

MBROLA ZZAHE¥x TCTS Lab (Facult Polytechnique de Mons (Belgium))®ll A
AREReH 5o FATAZIE SR P L oR AL3e B olee
oz AFste e FHR st Jvh TFHY ERe SAHAFEEY &
AT, 53] TTSAAM wle Fadd Eopdd &Y d+4& Add= Aot
MBROLA Z2 A E2] 342 diphones d4e& A4d3ste MBROLA
484 71olth. MBROLA SA4#A7IE 487 489 ASAZ Hx 34
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< Y22 &n diphone databaseE AtE-3ted FAF-SE A7 f&o, Hx
g 4o e TTSoE b=t o] 47 uldE, vTAREl thaiAxt
Aoz AF=HI Ut

Mbrola ¥ 24Jo] T3 Diphone database® AlZ3oF 3 Z 20} Diphone
database= MBROLA A #}A7} AF3L qom o2 AF4, JAES0 AME
diphone database® FTH3== J|A3IL Uth. F MBROLA AI&A$} diphone
database A FATr FA AU Fost AYEH A RAAIE diphone databaseE
MBROLA ¥2lo] @A AT =, vigel, vlZA L gia] F422 gAY &
g BExozg & A9 £7AE database A FAtol Atk A 317) dojo dis)
65719} diphone database’} #| &= 3t}

E
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®dTE 28 2 7S B0 TTS SRAEL APatee Yold 24EA
zn, 2xEgol T3 29, 494 FUe Lesy NLe AWV BLE
2R AL 75 2EW 49, duds, T2ad AW BAS, $4U4 25
HYP 0ol AR, 1E AFH WSH 450 TTS EREL AFFOZH 259
284 B4 2 AW Fu7l MRES 44 2 AL AZE 3 39
AHE Aol e =1 FE7L HES AA Y 2E 4A, 7% 25
95 49 A% ¥4 ALV 1T A 08 BEE AW AEHES R

EF 722 AAHEY Z2aY Eselx Fxo dAAEE HUF -?rx]z‘;]-u:]
Microsoft C/C++ E& Aol E ALE3t}h AYE ZSHAAME TF TR FAA AF
H $571EeS AEA HegozA AAY Al 719Ee Multi-media,
Server, Embedded & & ofo) A& 71534 3o}

3.2. 71 e

o] TTSE AFE7F Y489 92EE 3o 4oz Hise 28It
oj9} & B3NS 2487 AsiA TISE 218 1 oA Zo] Ao Hr], &
Ag)7], 8 Adr)], F48 A7), FADY SHuolEHolx, S4ME &9
712 F49oh
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3.2.1.1. MAa|

AAE RELS g8 EAAA U4 24 5‘%‘3}—7 1 BAAA ARE H
P2 FAES F2E vy Edt B d7dAE F2E& 3] A% PHS A

Ql ¢l CART (classification and regression trees).:_ o] &3l FHAY AF
ot} [2]. £ AAY A 4 U= TR XNHEY gaiA I FRE FH$ol
A RT, go] 5L 5 PEZ AT F, vy 7 2 =2
E3) A9 CART EgE T3t

f“|° r-{u

gela BHE oEvleE THstel BFY WY 9% ANE FHSHT I
B4 AAE FASE B4 PEe Agech o YL BB :
c wges 19 30 “Ut'e) FeHx ARV RejAth IYAA CINTAA
FIN'ZHA 9] 7bs® path7h ‘U] #F Yela ¥4 Aste] Fust 6, 1
st Bl a7sE gutE Adst P

L2 |—/&H00]
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=/FHA

<19 3> “U="e FEx A3

F A 347 (part-of-speech tagger)® HENAEA FAHoA T3} ZE 7M5F &
Ha B4 2 F 713 F3Fe Hei B4 A9E FIe EEolth A FA
AA Wols A FE& 7Ivte g e WY 3], TR ol &= UR 4] T
o] 131, E3 FHd 716t FHE A EFE OS] transducer® W3 AL
S5 Y 512 AtEe Atk B A7 FE4 AN EE 7 A
gojot. F& | 7]193lAY transducerE ©] &3t WHE, AR A, MY &5
7b wl¢ "BollgE dHol Az, FAY A, AEHE vimeld A7 HZ
Hoz ZY F o @Ho] Utk aHEEIF, B dFdAME FES ol&de
wwe Mesln, 7 &8 2l YeE s BE PES P RHOE upP
o] AL&E Al Fol}.
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Folx B e HIE V) HsAME —a%” o] FE RE oHEY 24
ME B3] & dart ok & AFeA AY 3 25 27 4 282 FA
4719 Adg 7oz s}@l TYY @ EARE 20400 2A d=2A T

g F JEE FHFoI, o w ALY WL W FHESL FaFAAM TAF
‘BE oGS OIT [6] FE E7] WIS e WEE, A4 FA HAY AHE
nlelo 2 9]y oA 7 Ahd TALE EF3tl 1 thL finite state transducer=
Rra,FAD %o 9 Jgoz o} g U43dE 34 @) tansducer 2
d& ol &3tA HHY, A BEFEs Y doje dol nel s Om)ol2E A
Aoz 1A WE gugZolglty & 4 Yot AT transducer 2L W3 F
29 Mol wel staed] F7F A F7HE F ALEBER, FEZ 2dS o]EA
g3l FHT AA/E F25A4) It B dFdAE A 23 PE S 4E3
£ Y Tajan? Yaod] WEE 7EE Agoltt [7].

322 28 Xz|7|

& AGrle Aol ANV I2REH S493% oHE FAREE FedotA |
B4 {4 &€ AEF Fo 97, S8 AKAZ A FG H oA
€ FAT A S8 AA719 FHE B4V ALY #Fol Yrle FAE B
E o83t ZH ofd AANME #el 97 §3E& FHI T ASAD
FAL FAE, Bl g7 79, 249 BEE o8t 4 F49 ASNTS
msecHP 2 FAFAT. S48 A P FALG, B YV, S44€, EFW 944,
olde FAHse ¥ F T HRE ol &3dtd Hz GHE FAHIY. 123 B
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3.2.2.2. FO contour 244

AYE DA HEES AAA vis & F¢E v|AY. o]d {2 ¥
9 7%, aﬁﬂ of g 7%2%‘3—}5] FEAYHY AL 2 olEY FH RANLE {3
A B2 77 IPEHAT o]E AFES FO
pal s "35‘4 A Tl o3 FutEE SATEH QAo ERA BEA/FEIL Q)
o O3y o]ES Aud FHAEN L AXE HAZR &3 Jow, dx 1 4
A A3 HEF2AHA X AFolrt. B AFdAE gFolo AP NERE
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FAT. o] B¢ ASKAZ s 2 MY EFEH7 QEN 2o Fust
A dFo] 7hest=E Aqtd ALAZ ] da) AR 2dE v F29
AEAIZE Wate] e dutste FALS dE F As Bl Aojaate
T =3 1Y F e PHLEA F29 AEFAR FAHA o] mde AL
o o] AEZ A& AHAL WE ERasde dF S 254
2 A, bW S, 3 §3, 4F dHSLE, A 4H dHESL, FAE
A&t}

B Husle Ao Al ABIE BL)E Ee
d wolzold AP G4 VIS HHLT olF
3 azs 3+ 7se Zeo



&G o] TTS ZRE ML 49

A4 QoA doiMelt £eXY B ol FHEAS Mol
Bl voleulo)xe] Yo HEE ¥ AA4H o}F YWY B
golel AL 29AF WA BUY Wl AFE YL,

N
o

R )
(o]
|
r__
r{o

& A HE g ds doeledel 2 A71E AAAA Sy, FAHEH ©
Bﬂolé-‘:— SEARA ALPeel B F959 HExE R AdLS 2R
olth. Wb FATEHY A FATEH vlolHM ol AL THed
A% e F8Y & dolok aH, FFHAA AFYEH EdH]

, @0l &olaof M, 1 F7t Jted & AES AA S v Ix
& s8FgoeEn SUHLANA ERDHAY HAH FTEIY HHFHES 3
9 HER AdAol FHEHEE Io. dATAANAY AHEY d&5
A o target AR JH ke FADH AEES A FA S dHolEw
87, &8 AE, 2¥EY HR & NMAEE wEL B9 &
A & "“‘é& =7 9= fé}o S EE HEsle w3 o]

[e]

L
i)

X
£

ox £ dp f_ }lu
R P
:103?;;_1@

°
[>
o

n ]
ol
i
a0

B ooX
P>
r o
g_O'L
oX,
mt)
(o]
127
Ll
r_t
o?i
&
a

&t A AFe Az 19500 d ) gl source-filter ©] &) F
gdEon, o 7oz & ITE, 23UH FA7e dF dF7E 1Y E
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