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Abell Z=AE

¢ The Festival Speech Synthesis System

» General multi-lingual speech synthesis system developed at
CSTR {The Centre for Speech Technology Research
University of Edinburgh)

« Full TTS system with various APls, as well an environment for
development and research of speech synthesis techniques

« Version 1 4.3 (January 2003) is the most recent version
available free for any purpose, commercial or hon-
commercial alike (Ver.1.1 1, Jan.1997)

«  Written in C++ with a Scheme-based command interpreter
for general control

« Sponsorship The Engineering and Physical Science
Research Council (EPSRC grant GR/K54229), Sun
Microsystems, AT&T Labs —- Research, and BT Labs

prie

ARICEAE

# Festival Fealures include:
«  English (Briish and Armencan), Sparsh and Welsh text 12 speech
«  [aternsily configurable language independent moduies’
% Phone sete
& lexicons
¢ letter-to-sound rules
@ tokenizing
¢ part of speech tagging
¢ intonation and duration
. Wavetorm syrihesizers
« diphone based residual excited _PC (and PSOLA not for
cistribution)
+ MBFCLA catapase suppon
% dictributed under a free X11-type licence
+ generalization of state modules, neram CART, wist with viterbi
39 they can be shared more gasily
¢ Initial JSAPI support
¢ XML load for Relations
+ Portable (Unix) drswibution
e On-hine documertaton
¢ oABUE markun, Brnacs, chert/server (ircluding Java), sorping mterfaces
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o Festival’ dlstnbutmn mdudes

= Full English (Bntish and Amencan) TTS

*  Full C++ source for modules, SIOD interpreter, and Scheme
library

« Lexicons based on CMULEX and CALD (distributed with
permission)

+ Edinburgh Speech Tools, low level C++ library

« British English diphone database (for residual LPC resynthesis)
{8k (2.1M} and 18k (7.5M})

» 2 American English diphone databases (for residual LPC
resynthesis) (8k (3.0M) and 18k (5.6M))

« 4 voices (1 British male, 2 American male and 1 Amencan
female} using the MBROLA system. (The mbrola program and
voice databases are not distnbuted from this site).

» Castiian Spanish diphone database {for residual LPC
resynthesis)

«  Full dccumentation (htmi, postscript and GNU info format)

MEE{I Mk s R gy
MBROLA prOJects :

Towards a Freely Available Multilingual Speech Synthesizer
» Initiated by the TCTS Lab of the Faculté Polytechnique de
Mons (Belgium)

» The ullimate goal is to boost academic research on speech
synthesis, and particularly on prosody generation in TT1S

» a speech synthesizer based on the concatenation of
diphones.

& Input: phonemes list, prosodic information (duration of
phonemes and a piecewise linear description of pitch)

+ NOT a TTS {(not accept raw text as input)
» Diphone databases tailored to the Mbrola format

+ Incite other research labs or companies to share their
diphone databases
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¢ Non—commercial TTS systems and components
compatible with MBROLA

Definition

Provider

French

elote, Calne TTS

hfultrte! ASBL

Ity vy paltts’ be TTSs el flereh dems Pl

French, Saabic,
English, Dutch,
Spanish, Tutkush

EULER, Freely avalable
(G 4+ TTS £or
Win8398/3T

Multstel- TCTS LAB

Lty pAats Tpws.ae peliyndiasfaney

English, Welsh,

Spansh

FESTIV AL, Multiingnal
TTS {can be connected o
MERGLA)

Tniversity of
Edmburg

Litkp e 001 od se ke ctse el
Lty 1ifastonr oy

French, frabie,
English, Dutch,
Spansh, Turkish

MBRDICO, Multihngual
talking dicticnaties

Multsitel-TCTE LAB

Litp Mets fpoms ac zelsynt Inddaced

Institut fur ity Serwe sy vt
Tt2Phe, TTE tanary, (Ligus, - N . —
German mé?N’SOLEEST%f(‘In < Kommunikattonsfors § bonn defdvforschichrnenkha i HADIFIV S MEROL A 1,
) PR chung und Phonesk | il
Englsh TexTalk, TTS Ben Wooler fpfois fome ac be/publnbio st s/Engasniadal g
. Stephey Isard, fip Ao Sy 82 be/pab mbso‘ et sFughs W Fs_ai0r _tacioz
Englsh Ersespeech, TTS ASlistarr Conkie tp frwwrw antbeans oo uiende wptsAritsd op

=

. . B
10

e

0%
b

Jh

sd 50
s eY 4
griels, R0 A% 2ZAT
Sdgd =50l ekt tool M2
E MS HI =8t 52 TTS 2UEE AEE22M WRY
asd ga sl N
E910l I 5H
MAEOl #17 T2 2%
« 240 B s d
e s MEo ok JH S AE s AW
HE PRENCIE 288 X8 Ihs)
AdY A= e JHl 0l A £
C/C++ HE A0} AR
A =0
SE SWHUAM ASE 94022 LB HNEEO2M 3Y
< 29
A g0k Multi-media, Server, Fmbedded
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27 15 (A01%12191)

¢ Input text
+ |input
¢ keyboard »
% file plane text -, e-mail text, HIML(XMI ) text, = hwp. = doc
« sl 3C

» 28" 32 -

e KSHh601 Jje 1t + 8as 3c -
« Unicode »
» PHA} «
o 5K}
+ 2i=0
. AlS2
et

S

2715 (201H2I)

% Text preprocessing *
« textcleaning Gl EB%Al S code 28H & 200 ZA RAH
*  Processing unit selection
¢+ syllable
# word
¢ sentence : FEBH HE (TFE, new line)
¢ Morpheme analysis *
« tagset B8 AN F4 naly o3
+ tagged corpus <EEA A& U tagger?} KR
+ el AFE <tagged corpus > BEfE AE XA tool)
o SEiA B 2 E BN

[Loal )

¢ = AHtagger
o A Dput
< S J1¥tof HMM (N-gram) *
« NS DIBE(eln e, & Ry, SEEA oo oD
+ EA tagging 2 £3 4
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F2PX 8 (parser)
+ Chart parsing
« LR parsing
» Link parsing

« Example based parsing
¢ Text normalization (32 BIS817])

s A} -, BHA} -

c EL &S (-, )~

« Abbreviations -

«  Acronyms =«

« =0
o GO AN, CHQ] «, PE (BARE, 2SAH, dde, 287)
¢ YO S - O, PE (UEEA, SAES A 1
e 0] MY, G, BE (U8, SAl=E, SSAH
» JIEE

.
&
¢ A
>

S
C
¢

U
2
or

o

[

9 .
Pl

M

SRS »

. 22 E) U g

. WS

- AR (oY)

. pIgHA

. FSE

. ASE

. el s
+ SEIA ZH, SOIZHOIA Blocking *
» POS 3% #&x
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27 Jls (BEXclI)
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assa) O 2FulEl [ EAEHA
&%mmg} Ay gand/
R =Ry
WEMNY
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Tols (e8F20)

E

283 =8

=8 44 /g o84

& syllable, morpheme, word, sentence, paragraph
¢ accentual phrase
¢ intonational phrase

8 31 58 =4

e T P 0l 2Y

& POS sequence based N-gramEJ 0] 8¢

¢ Syntactic structure based top-down approach
4 rule based approachx

+ POS sequence based NN learning

o HAE I HMMJ B A ¢l

+ CART (Classification and Rogression Tree)*

Pause insertion

% boundary *
% breath group
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¢ FO contour 44
- Fomd
& j'xm OF- HDF
¢ AL EC] PG} o Srarst, BIstE, HBHE,
early/middle/late
¢ Sequential constraints
¢ Intonational pattern

« FO contour M 9l

¢ Rule based approach
« O’Shaughnessy model: Two reference hines (topline,
baseline)
» Hat model
* Pulley model
« Fujsaki model
* Pierrehumbert model

'

eaxieon

/9 i FEa .
L, B o0

FE
.3
40
>0

% Data driven approach
* ToBl model
+ CART model

Q g . -
:@$9 (2 mam) -
B4 TN 53

» Factors that influence phoneme durations:
& intringic phoneme duration

% phonetic conlext

& stress level

< position within the word

¢ syntactic structure

& content word vs. function word

% efc,
. BANBAZ = 29
< Klatt’s duration model
o Lehiste: Degree of lengthening
« Fant © Duration index
& Campbell, Wightman . Normalized Dur.
¢ CART=
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RPIs (BH He4D))

<o AR EU
« 0|24 (diphone)*
« 224 (demisyllable)

« 224 (phoneme)*

« 384 (friphone)
v A2 (tetraphone)

« HIHE $HA 0] (non—uniform unit)

. chl B
» large corpus Z|¥t B FH o«
% hode cost parameter set, attribute set, cost function

e

¢ transition cost: parameter set, cost function

T

¢ i

FA

7!
1
¢ Parametric concatenation
# PSOLA

4 Resequencing*

0o o H
=
0z M

& oo

&
i
(_
St
[~

{L&.‘:iim

goh QOII 3>

- 193 -




sho

« HIKO|&
¢ hand labeling tool
» waveform, spectrogram, label marking

+ speech corpus

# DB construction tool
+ Symbolic transcription
¢ Phonetic and prosodic matching
+ inilially based on language study (bolttom up)
¢ Refined by using prototype system (top down)

¢ Includes segmental {e.g. phonetic transcnption) and supra-
segmental {e g. stress, sentence type) information.

« Acoustic transcription
¢ Prosodic matching
¢ Prosodic continuity
% Segmental continuity
4 Includes pitch, pitch slope. duration. spectral measure

% Ud‘;‘“:
o NEHIS, AZEYN Js Y RE B4A
« s &

C NAE A M
. 2% 39
. BE eEe A (AP) B4

o BHAl E:(*E |) *hxi

‘1

€

. H=

m <

¢ 2XEE
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