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Abstract

1t cannot be argued that speech is the most natural interfacing tool between men and machines. In
order to realize acceptable speech interfaces, highly advanced speech recognizers and synthesizers are
inevitable. Text-to-Speech(TTS) technology has been attracting a lot of interest among speech engineers
because of its own benefits. Namely, the possible application areas of talking computers, emergency
alarming systems in speech, speech output devices for speech-impaired, and so on. Hence, many
researchers have made significant progresses in the speech synthesis techniques in the sense of their own
languages and as a result, the quality of currently available speech synthesizers are believed to be
acceptable to normal users. These are partly why the MPEG group had decided to include the TTS
technology as one of its MPEG-4 functionalities. ETRI has made major contributions to the current
MPEG-4 TTS among various MPEG-4 functionalities. They are; 1) use of original prosody for
synthesized speech output, 2) trick mode functions for general users without breaking synthesized speech
prosody, 3) interoperability with Facial Animation(FA) tools, and 4) dubbing a moving/animated picture

with lib-shape pattern information.
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MPEG4 TTS (Text-to-Speech)

3% 19] MPEG4 TTS ¢ A 725 2tk o] Z1™olA FAP, AP, MP & 27} Facial
Animation Parameter, Animated Picture, Moving Picture & <] 7| &t} FAP o] tls] H-dsiAd &
e &9 276 wel FA EFA AEE Q 2P G4 Ad B AFEEA
Za]Adel Aol MPEG-4 Video Draft of International Standard o4 Z& & itk &H User
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gto] Ezjolt},
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MPEG4 TTS (Text-to-Speech)

Iv. MPEG-4 TTS ¢} Bit Stream Syntax

<3# 1> MPEG-4 TTS bit stream syntax(1)

Syntax No. of bits
TTS_Sequence() {
TTS_Sequence_Start_Code Sc+8=32
TTS_Sequence_ID 10
Language Code 8

Prosody Enable
Video_Enable
Lib_Shape Enable
Trick_Mode_Enable

Do{

TTS_Sentence()
} while(next-bits()==TTS-Sentence-Start-Code)

}

b

E 13 ¥ 20 MPEG4TTS ¢92% 2 tzygo] PQa3l bitstream AEE Bt
H 10 Uehg W4Ed g dEe gew g,

TTS_Sequence_Start Code: ‘XXXXX'9 Z2 16 524 TTS Sequence 9] A &<
o] o) gt

TTS_Sequence_ID: &4 8 F73o] ol A< BASH=A O Fr

Language Code: ¥4 E dole) FF/, & o], 4o, &F0], 5o B9 HHIZA
AA ITU L= 36 7215 tish Y=o &
Prosody_Enable: &&3R7} gJod 1’ olklw <0
Video_Enable: TTS 7} 947 AFHE I’ o}Yd 0
Lip_Shape_Enable: Y& = s FxB7} od ‘1’ o}
Trick_Mode_Enable: A}-8A}7} trick mode & ©]4& 4+ )
EAE AFEd o AL g 2
TTS_Sentence_start_Code: ‘XXXXX'¢} Z& 16 24 FAHELQ AlZE ¢F

o

1’]15_ ‘0’
o 1 ohyd o

=

=3
TTS_Sentence_ID: TAE 40| FAslol & A £3<9 E AU FR
Silence: A9 HA7F HEFold 1’0l H ¢

Silence_Duration: 52 A4 A7t A H.(msec)

Gender: &4 3AW ‘P, A4 AHE @

Age: A E B2t Yol AR A (0d o], ‘oA FL AL, 2w Fd,
‘ol Qg on|gt

Speech_Rate: 16 ©A|9] Fd&E HK

Length_of Text: ¥Adslior & A d2EQ Zo] Fn

TTS_Text: ¥42l¢] Aolg zte §Y H2E 2~EHY
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<¥ 2> MPEG-4 TTS bit stream syntax(2)

Syntax No. of bits

TTS Sequence() {

TTS_Sentence_Start_Code Sc+8=32
TTS_Sentence_ID 10
Silence 1

If(Silence)

12
Silence-Duration

}
Else

{

—

Gender 2
Age
If(!Video-Enable)
{

}
Length-of-Text
TTS-Text()
If(Prosody-Enable)
{
Dur-enable
FO-contour-enable
Number-of-Phonemes

Speech-Rate

—_—

For(j=0;j<Number-of-phonemes;j++) 10
Symbol-each-Phoneme 8
[f(Dur-enable) {

Dur-each-Phoneme 12

}
If{F0-Contour-enable) §

FO-Contour-each-Phoneme 8*3=24
}
If{Energy-Contour-enable) {
Energy-Contour-each-Phoneme { 8*3=24
}
}
}
If(Video-Enable)
{
Sentence-Duration 16
Position-in-Sentence 16
Offset 10

}
If(Lip-Shape-Enable)
{

Number-of-Lip-Event o
For(j=0;j<Number-of-Lip-Event;j++)
{
Lip-in-Sentence g
Lip-shape -
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MPEG4 TTS (Text-to-Speech)

- Dur_enable:gA AEAIZ ARIL od ‘17, ofyH @

- Energy Contour_enable: oA contour ZR7} gled 1, o}Ud ¢

- Number_of Phonemes: A 48 @2EE FAHsted o3 &4 ¢ AR

- Symbol each_Phoneme: 2t2}9] &4AR(BAS IPAS EFLE )

- Dur_each Phoneme: 229 A& A7k A K (msec)

- FO Contour_each Phoneme: 2249 ¥ A contour A H(Z42 0%, 50%, 100% ol A
9 3gkez o)

- Sentence Duration: ¥ % X <4: A]ZH(msec)

- Position_in_Sentence: @ ol ¥ B9 AFAFE el Ad A7t
% K (msec)

- Offset: @A A7} 258 BE 5344 GOP(Group of Pictures)d] A &H<Ql I-
frame ¥ vty Holz Je7tell ot A B (msec)

- Number_of Lip Event: A 2lsjo} & Q& = dde] 7

- Lip_in Sentence: Y% 2 sEe A& A7k A = (msec)

- Lip_Shape: Y& 2 d& AR

V. MPEG-4 TTS ¥&8 A7 2 A4 A2d

MPEG-4 TTS 8] E&F3 #AHE ztd3d] dvryd g3 #oh. MPEG oA MPEG-4 TTS
gigk 27 AgS H&og wud AL NTT7F &02 MPEG4 TTS o digh 7}314
Aekgt 19963 7€ AFE=2l Tempere oA B> A 353 ol A FcHi1]. of o ExE
MPEG-4 TTS o] W& &7 Alge A 37H42A dAdxe dd &8 44 Ad
T A& A, FAETY dF0] 8 A, 288 AA FodA AEA A trick mode
Asd 5 AL A 37HA%U 19973 98 AlFtnolAl dd Al 36 A 3 oA g
ETRI7} €& & A¥ F FASY A% T g 7|aME TH3IGH2). B
Maceio ol A} 2-& 3] 11 dofl AAE = 372 ool ETRINAN &L FAGHEME
ALE A A wrick mode & AFTH F dE 7IEH de Zd AEE ol4F Y& A
Ne 9 Ade B HRE o] 837 A7 MPEG4 TTS AA FRE Adstn Adsto

2

ot

o o

A 38 &t MPEG 3] 9] 4= ETRI S|4 MPEG-4 TTS A Qe so]2o)] & bit stream &
Aekatel 474 @lo] MPEG-4 SNHC Verification Modet ol X 85| 9] tH[4].

19973 449 959 224 Y Al 39 MPEG 39jeA ETRIE MPEG-4
TTS 7} A4 & FA4F dF5Ho FF He A& Ad3igon AuHokdi FHAH
MPEG-4 715 & o]v] T&dst1 MPEG fip site ol al%d softiware S reference software & &7
3 o] QA o] Fa] §lo] MPEG-4 Audio Working Draft 3.0 o] £ AcHs]. 2& 3 79
2 AW AEEEA EHE A 40 2 MPEG 3ol MPEG &9 /A tia
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22 270¥ MoMuSys A+2] MPEG-4 S/W Video encoder $ MPEG-4 Audio Working Draft 3.0
A& wWEt MPEG-4TTS S/W & o83t 5343 TIS7t A& 2 A& o838t 5
7150 758 4 Jeg AdF 23 2L § 109 Lol 24" MPEG-4 Commitice Draft
Version 1.0 o zot® AHjtl® MPEG-4 TTS & X §A71712 2AHAe). 21 F & 73
20] Draft of International Standard & A3 @4l MPEG4 £F 9] shtz AAHU

L BahOiEC BAGAZEL
“EREFHEL .

& TTS Control Panal

< 2% 2. MPEG4 TTS Al¥ A|="9] 3 FAE>

1% 2 0] MPEG-4 TTS A& Al2He] 3 AL Bt o] 2ddA & 4 UK
A A2de FHe FA =7 39, 44 9% Y 9, YXE(Caption) F HW,
Encoder 3t 2 Ao} g oz olRold it F UY £ met FA =7 4A
A% 2o} ¥A =77} Abezt e ostd ZFd £ Y= TN A A
2 7b%5 doj: oo}, Poj, @Iojol 3)elth @Fols} dojx ETRICA 7Aesr &=l
g4712 @estm gon doje AgoE 9= Cambridge M MEsted AT
Festiva system & o}-&3le] T3t

H AlgAE o] 2™ ¢ F UAE
2A% 4§ 9o wrick mode 715 =&

forward, backward S} 7] w}A| cassette recorder & AMg-3t50] 0] &F 7 Ut

of WA &=, YA 4, 2R ol $L

|
dol &8¢ AA LOoAAME pause, stop, replay,
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VL 48
o} gell A AsiE uiel Zo] A MPEG4 TTS & L 7159 tPEd #A 7= 2
AEfso] 2 bit stream & ETRICIA]l AU A2 FQ 7|5 AA THAY 4 &
7t 7%, FA =798 4% Vs, d€ EF Ade ol8F I dubbing 71T, A&
2ok HHd g o] 8§ animated picture &) Y& EY¥ Ao 7%, AHEAE trick mode 7]%F 9]
A 7Rl o) ), o] & MPEG-4 TTS 71652 &% story-teller on demand, 5 %9/ dubbing =
T, 78R BololAel 4L o]8%) avatar o] oA HE EF, A FoAg SA4 @

A7), AR S @57 T 2 88 Bopt ¥ gt

slAlgo 2 HAstm 44L& AL olA% MPEG4 TTS A& /MEd 7|%E, o8 549 ¢
€ 24 sRY BF3 2 e BY odE Ao JHEHA JE ¥k ofye} 9
9 H8E % A9 A, &4 ¥ e 59 TR AV ®Wol dof JerE =
W gAY AAANE olES Estn AAALEE FRFTd FF F2 dHE 7]
A = A& RAolghe Holg
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