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HALUWOHA/NbHBIMW CTAHLAPT POCCUNCKOWM OSEJEPALMUMN

3BYyKOBOe BellaHue uudgposoe

KOAMPOBAHME CUITHATOB 3BYKOBOTIO BEWAHWA C COKPAWEHVMEM U3BLITOYHOCTW O/1A
NMEPEOAYN MO UN®POBbIM KAHANTAM CBA3N.
YACTb Il (MPEG-4 AUDIO)

MHTepcheiic npeobpasoBaHns TekcTa B pedb (TTSI)

Sound broadcasting digital.
Coding of signals of sound broadcasting with reduction of redundancy lor transfer on digital communication channels.
A part Il (MPEG-4 audio).
Texe to speech interface (TTSI)

fNata BBegeHna — 2014—09—01
1 0O6nacTb NpMMeEHeEHUS

CTaHgapT onpefensieT KoAMpOBaHHOe MpeacTaBneHne npeobpasoBaHus TekcTa B peus MPEG-A
Audio (M-TTS) n ero gekogep ANA CUHTE3a peun BbICOKOTO kayecTsa W AnsA Toro, 4tobbl 3ajeicTBOBaTb
pasnnuHble NPUIoKEHUSA.

CraHfapT npefHasHavaeTcs [ANa  NPUIOXKeHWA K  (YHKUMOHanbHOoCTM  M-7TS, Takol Kak
PyHKLUMOHaNbHOCTb aHnmaummn nuua (FA) n coBMecTumMocTb KnHoguabmoB (MP) ¢ KoAMpOBaHHbIM NMOTOKOM
6UTOB. PYHKLMOHAILHOCTU M-TTS BK1HOYAOT BO3MOXHOCTb MCMNO/Ib30BaHWUA NMPOCOAUYECKOW MHAOpMaL K,
N3B/IEYEHHON U3 eCTECTBEHHOI peun. PYHKLMOHAIbHOCTN Takke BKIYaloT NPUIOXKEHUA B MeperoBopHoe
YCTPOICTBO A1 UHCTPYMEHTOB FA 1 ycTpoiicTBO Ay6/1MpoBaHus AN KUHOUAbMOB, UCNOMb3YA hopMmy ry6
1 BBOAMMYIO MHPOpMALUIO O TEKCTE.

TexHonorna  cuHTe3a npeobpa3oBaHusi Tekcta B pedyb (7TS) CTAHOBMTCA  [OBOJIbHO
pacnpocTpaHeHHbIM MHCTPYMEHTOM MHTepdieiica U HauMHaeT urpaTb BaXHY PoOJib B Pa3/IMYHbIX 061acTax
npunoXeHna MynbTumegma. Mpu ucnonb3oBaHUM HYHKUMOHANLHOCTU cuHTe3a TTS nerko MoryT ObiTb
cocTaB/fleHbl MyNbTUMeAUiHbIE KOMTEHTbI C AUKTOPCKMM TEKCTOM, He 3anucbiBas eCTeCTBEHHbIN 3BYK peun.
Kpome ToOro, dyHKUMOHanbHOCTL cuMHTe3a TTS c aHumaumeli nuuya (FA) / knHodpmnbma (MP) BO3MOXHO
caenana 6bl cogepxaHne KOHTeHTa 6onee BblpasuTesbHbIM. TexHonorna TTS MOXeT MCnosb30BaTbCs B
KauecTBe yCTpoiicTBa pPeyeBoro BbIXoAa A5 MHCTpyMeHToB FA n ansa ay6nmpoBaHus MP ¢ undopmanmeii o
hopme ry6.

B MPEG-A o6wue uHTepdpeiicbl onpefenswTcs Ana cuHTesatopa TTS u ana yHKUMOHaNbHOM
coBMmecTumocTn FA/IMP. ®yHKUMOHaNbHbIE BO3SMOXHOCTM M-TTS MOXHO paccmatpuBaTth Kak HagMHOXECTBO
cTaHAapTHoii nnatcopmbl  TTS. CuHTesaTop TTS MOXET Takke WCMNOMb30BaTb MPOCOANYECKYH
MHOPMaLnio eCTEeCTBEHHOW peun B [OMNOJSIHEHWE K BXOAHOMY TEKCTY W FeHepupoBaTb CUHTE3WPOBAHHYIO
peyb ropa3go 6onee BbICOKOro kadecTBa. dopmart noToka 6UTOB MHTepdieiica B Bbiclleli cTeneHn yaobeH
4NnA  nonb3oBaTens: ecnM  HekoTopble  napameTpbl  NPOCOAMYECKOl  UHGOpMauun  HedOoCTYMHbI,
nponyLieHHble napaMeTpbl [eHepupylTCsa, WCMOMb3ya NpefBapuTeNlbHO YCTaAHOBJ/IEHHblE Mpasuna.
®yHKUMOHaNbHoCTb MTTS. TakMuM o6pa3oM, nNpocTUpaeTcss OT 06bIYHON OyHKUMM cuHTe3a 7TS ao
KOAVPOBaHNA eCTeCTBEHHON peun 1 obnacteli ero NPUIOXKeHWs, TO eCTb, OT NPOCTOW IYHKUMN cuHTesa 7TS
[0 dyHKkumini ana FAun MP.

2 TepMUHbI U onpeaeneHns

B Hactoswem cTaHgapTe MpUMeHeHbl TepMWHbl C  COOTBETCTBYWOLMUMU  ONpefeseHnsMu,
ncnonssyemole B FOCT P 53556.0-2009.

N3paHue oguumanbHoe
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3 CwunmBOMbI N cOKpaLLeHus

FO OCHOBHas yacToTa (4actoTa OCHOBHOIO TOHa)
DEMUX AeMynbTunaekcop

FA aHumaums nuua

FAP napameTp aHuMauum nuua

ID naeHTudmkaTop

IPA MexayHapoaHblii hoHeTYeckunii andgasut
MP KMHODUNbM

M-TTS TTS MPEG-A Audio

STOD nosecTBOBaTe b UCTOPWI NO TpeboBaHMIO
TTS npeobpasoBaHmne TekcTa B peyb

4 CwuHTaKcuc notoka 6uToB npeobpasosaHua Tekcta B peus MPEG-A Audio

4.1 TTSSpecificConfig MPEG-A Audio

TTSSpecificConfig () {
TTS_Sequence ()

}
Tabnuua 1+ Cuntakcuc TTS Sequence ()
CuHTaKeuc Konuuectso 6utoe MHeMOoHuKa

TTS Sequence {)

{ .
TTS_Sequence_|ID: 5 uimsbf
Language_Code: 18 uimsbl
Gender Enable: 1 bslbi
AgeEnable; 1 bslbl
Speech Rate Enable: 1 bslbi
Prosody_Enable: 1 bslbl
Video Enable: 1 bslbl
bp_ Shape_Enable: 1 bvsfbf
Trick Mode Enable: 1 bslbl

i

4.2 MNonesHas Harpy3ka npeobpasoBaHua Tekcta B peub MPEG-4 Audio
AlPduPayload {
TTS_Sentence ();
}ra6nmu,a 2 — CuHTtakcuc TTS_Sontence Q
CuHTaKeuc KonnuyecTso 6uToB MHeMOoHMKa
TTS Sentence {){
TTS_Senlence_ID: 10 uimsbl
Silence: 1 bslbl
H(Silence) {
SilenceDuralion: 12 uimsbl

(l.lse {
if (Gender_Enable) {

Gender: 1 bslbl
if (Age Enable) { 3 uimsbl

Age:
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OkOHuaHve Tabnuubl 2

CuHTakcuc Konunyectso 6utos MHeMoHuKa
if ('Video_Enable && Speech_Rate_Enable) (
Speech Rate; 4 uimsbf
}
Length_of Text: 12 uimsbf
for (j=0,7 < Length_ol_ Text:j++) {
TTS Text: 8 bslbf
if (Prosody_Enable) {
Dur_Enable: 1 bslibf
FO Contour Enable: 1 bslbf
Energy_Contour_Enable: 1 bslIbf
Number_of Phonemes: 10 uimsbf
Phoneme_Symbols_Length: 13 uimsbf
for (j = 0;/' <Phoneme_Symbols_Longth:j ++) {
Phoneme Symbols: 8 bslbf
for (j=0;/ <Number_of_Phonemes;j ++) {
if (Dur_Enable) {
Dur each Phoneme: 12 uimsbf
}
if (FO_Contour_Enable) (
Num FO: 5 uimsbf
for (k=0: k <Num_FO; k ++) {
FO_Contour_each_Phoneme; 8 uimsbf
FO Contour each Phoneme Time: 12 uimsbf
}
)
if (Energy_Contour__Enable) {
Energy Contour each Phoneme: 8*3=24 uimsbf
}
}
o)
if (Video_Enable) {
Sentence”Duration: 16 uimsbf
Position_in_Sentence: 16 uimsbf
Offset; 10 uimsbf
}
if (Lip_Shape_Enable) {
Number_of_Lip_Shape: 10 uimsbf
for (j=0;/ <Number_of_Lip_Shape;j ++) (
Lip_ShapeJdn_Sentence: 16 uimsbf
Lip_Shape; 8 uimsbf
}
}
}
}



FOCT P 53556.6 — 2013

5 CemaHTuKM NoToka 6MTOB npeob6pasosaHusa Tekcta B peub MPEG-4 Audio

5.1 TTSSpecificConfig MPEG-/1 Audio

TTS_Sequence_ID -naTupaspsifHblii  ID. npefHasHayeHHblli OAHO3HAYHO ONpefennuTb  KaXAblii
06bekT 7TS, nosBAAlWMIACA B OAHOM CUEHe. Y kaxedoro roBOpsillero B CLeHe OyAeT OTAUYHbIN
TTS_SequencedD.

Language_Code - korga ato W (00110000 00110000 B gBouuyHOM BUAEe), IPA go/mkeH ObiTb
oTnpasneH. B gononHeHve k atum 16 6utam B KOHUe A06aBNaOTCA ABa 6uta, KOTOpble MpencTaBAsAlT
AnanekTbl Kaxgoro sa3blka (onpegensercsa nosb3oBatenem).

Gender_Enable -ogHO6GUTOBLI hnar, KOTOpbI ycTaHaBnMBaeTcs B T, Korga CcylecTByeT
NHopMaLMsa O NOI0BOIN NPUHAANEXHOCTU.

Ape_Enabls -oqHO6MTOBBIN thnar, KOTOpbI ycTaHaBimBaeTca B T, korga cyliectByeT UHopmauus
0 BO3pacTe.

Speech_Rate_Enable - oaHoGWTOBbLIV dhnar, KoTopblii ycTaHaBnuBaeTcs B T, Korga cylecTsyet
nHopMaLma 0 Temne peuun.

Prosody_Enable - opHo6uTOBbIA donar, KOTOpbIA ycTaHaBnuBaeTcs B T, Korga cCylwectByeT
NHhopMaLus 0 NPoCcoauN.

Video_Enable - opgHo6uToBbIli chnar, KoTopbli ycTaHaBnuBaetcs B ‘[, korga gekogep MTTS
pabotaet ¢ MP. B atom cnyyae MTTS [O/MKEH CUHXPOHM3MPOBATb CUHTETUMYECKYHD peub ¢ MP u
cornacosatb hyHKUMOHanNbLHOCTL ttsForward u tisBackward. Korga donar VideoEnable yctaHasnuaeTcs, M-
TTS pekofep vcnofb3yeT CUCTEMHbIE yachl, YTOObI BbibpaTb cOOTBeTCTBYOWMI dpeiim TTS_Sentence u
u3Bneyb paHHble Sentence_Duration. PositionJn_Sentonce, Offcet. CuHTesatop TTS HasHavaet
NoAXOAAWY0  NPOAOC/KUTENbHOCTb  ANA  Kakgoid  dhoHeMbl, 4TOObl 0o6ecneunmTb COOTBETCTBME
Sentence_Duration. HavyanbHaa Touyka peun B npepsioxeHuu onpegensetcsa Position_in_Sentenco. Ecnu
Position_in_Sentonce paBHseTca 0 (HavyasibHast TO4Ka ABNSAETCA HayasloMm npeanoxeHus). TTS ucnonbsyet
Offcet kak BpeMs 3agepXku, YTo6bl CUHXPOHU3NPOBATL CUHTETMYECKYIO peyb ¢ MP.

Lip_Shape_Enablo - oaHO6WTOBLIA chnar, KOTopbli ycTaHaBnMBaeTcs B ‘1), Korga KoAMpOBaHHbIN
BXOJHOW MOTOK 6GUTOB COAepXuUT nHdopmaumuio o dopme ry6. Mpu Hanmumm nHdopmauum o popme ry6é M-
TTS nNpocuT WHCTPYMEHT FA wu3MeHuTb opMmy ry6 cornacHo uWHgopmauum 0 CUHXPOHM3AaLUK
(Lip_Shape_in_Sentence) u npegonpeaenseTt KoHurypauuo opmsl ry6.

Trick_Mode_Enable - ogHo6uTOBbIN hnar, KOTOpbIA ycTaHaBnuBaeTca B T, KOrAa KOAMPOBAHHbIN
BXOAHOW NOTOK BUTOB foNyckaeT Takue cneuumanbHble YHKLUK, Kak OCTaHOBKa, Urpa, ABUWXEHVe Bnepes u
Hasaf.

5.2 MonesHada Harpyska npeobpasoBaHua Tekcta B peuyb MPEG-/1 Audio

TTS_Sentence_ID - [ecATMOUTOBLIA nAaeHTUGMKATOP, OAHO3HAYHO OnpeAenaownii npegioxeHne B
nocsiefoBaTeslbHOCTU TEKCTOBbIX AaHHbiX MTTS gnsa uenein uHgekcauuw. MNepBble NATb 6UTOB paBsHbI
TTS_Sequence_ID roBopsilero, a ocTajbHble MNATb OUTOB ABAAKOTCA MNocfefoBaTe/lbHbIM  HOMEpPOM
npeasioxeHns kaxgoro obbvekta TTS.

Silence - 0aHOGWTOBLIV hnar, KOTOPbIA ycTaHaBnuBaeTca B ‘I, Korga Tekylias nosvuusa sBnseTcs
MOJTHaHUEM.

SHence_Duration onpegensieT Npogo/HKUTE/IbHOCTb BO BPEMEHM TEKyLlero cermMeHta MonvaHus B
MunnucekyHgax. OHo npuHUMaeT 3HavyeHne oT 140 4095. 3HaveHune '0' 3anpeLtaeTcs.

Gender - 0ofHOOWTOBBIN h/1AXOK, KOTOPbLIA yCTaHasBnnsaeTcs B T, ecnv NosoBas NpUHaANEXHOCTb
NpoV3BOANTENA CUHTETUYECKON peun ABNSETCA MYXKCKOW 1 ‘0’, eC/n XEHCKOIA.

Afe npegctaBnseT BO3pacT [OBOPAWEro AN CUHTETUYeCcKO peun. 3HayeHne BoO3pacTa
onpegensetcs B Tabnuue 3.

Tabnunuya 3 — Tabnvua oTo6paxeHns Bo3pacta

Age Bo3pacT rosopsLiero
000 MeHee 6

001 6-12

010 s =18

011 19-25

100 26-34

101 35-45

110 45-60

111 6onee 60
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Speech_Rate « napameTp onpegensetr TeMn CUHTETUYeCKOl peun B 16 ypoBHAX. YpoBeHb 8
COOTBETCTBYET HOpMasibHOMY TEMMY peuyy roBOPSLLEro, onpefesieHHOMY B CUHTE3aTope Tekyluel peuu,
ypoBeHb O COOTBETCTBYET CamMoil Masoli CKOPOCTU CMHTe3aTopa peyn, a ypoBeHb 15 cooTBeTCTBYeT camoli
BbICOKOW CKOPOCTW CMHTEe3aTopa peun.

Length_of_Text m napameTtp ngeHTuduumpyet gnvHy fgaHHbix TTSJITextB 6aiitax.

TTS_Text mcTpoka CMBOMOB, cofepxallas BXOAHOW TeKCT. TeKCT, 3akNtoUYeHHbI B CKObKM < and >,
coAepXknT 3aknagkn. Ecnm TekcT, 3akaueHHbli B CKObkM < and >, HaumHaeTca ¢ FAP. 3aknagka
nepegaetca Ansa aHumauum nuua nocpeactsom TtsFAPInterface kak cTpoka cvmBonioB. WHave, TekcT
3ak1agKku UrHopupyeTtcs.

Dur_Enabl&- oaH06MTOBbI chnar, KOTopblli ycTaHaBnMBaeTca B T, korga cyliecTsyeT nHdopmauus
0 NPOAOC/IKUTENBHOCTU ANSA KaXKA0N DOHEMBI.

FO_Contour_Enable - opHobuToBbI chnar, koTopbli ycTaHaBnmBaeTca B T, korga cyuwecTByeT
MHhopMaLMsa 0 KOHTYpe OCHOBHOTO TOHA ANA KaXAol hoHeMbl.

Energy_Contour_Enable - ogHo6uTOBbIV thnar, KOTOpbIA ycTaHaBnvMBaeTcs B T, Korga cywecTsyeT
NHOpMaLMS 0 KOHTYpe 3Heprnu ANs Kaxaon hoHeMbl.

Number_of_Phonemes - napameTp onpegensiet 4icno hoHeM, Heo6X0ANMbIX ANS CUHTE3a peun 13
BXOJHOrO TEKCTa.

Phonemes_Symbols_Length - napameTp nageHTudMLmMpyeT AAnMHY AaHHbIX Phonemos_Symbols (kog
IPA) B 6aiiTax, nockosbKy kog IPA nmeeT koAbl LONONHUTE NbHBIX MOANMUKATOPOB 1 AnanekTa.

Phoneme_Symbols - napameTp onpegensieT Homep uHAekcauuu ANs Tekyuieli hoHembl npu
ncnonb3oBaHuKM cuctemsl Hymepauun Unicode 2.0. Kaxapblii cumBon poHeMbl NpeAcTaBiseTcs Kak unmcrio
ans cootseTcTBylowero IPA. Ana npeactaBneHns kaxgoro IPA ucnonb3yTcs Tpy AByx6aliToBbIX unicna,
BK/IlOYan [Byx6aiToBOe Lesoe 4ncno ANsS CMMBONA, W ONUMOHHO AByx6aiToBOe Lenoe 4yucno Ans
moAudpukatopa WHTepBana, a TaKke [Apyroe AOMonHWTenbHoe [AByx6aiiToBoe LUenoe 4ucno Ans
ANaKpUTMYECKOrO 3Haka.

Dur_each_Phoneme - napameTp onpegensieT NpoA0/HKUTENbHOCTb KaXaol thOHEMbI, MC.

Num_FO - napameTp onpegensieT 4ncno 3HavyeHnii A3, onpegeneHHbix AN TekyLueli QoHeMbI.

FO_Contour_each_Phoneme - napameTp onpegensetr nofoBuHY 3HadyeHus FO, 'y, B MOMEHT
BpemeHn FO_Contour_each_Phoneme_ Time.

PO_Contour_each_Phoneme_Time ¢ napameTp onpegenser UuUenovyncneHHoe BpemMs, Mc. A
nosuummn FO_Contour_each_Phoneme.

Energy_Contour_each_Phoneme - Tpu 8-6WTOBbIX AaHHbIX COOTBETCTBYIOT 3HAYEHUAM 3HEpPrun B
no3nuuax ctapTa, cepefmHbl 1 OKOHYaHUSA (hoHeMbl. BennunHa sHeprum X BblYNCIAETCA Kak

rae App sBnsieTcs 3HaUYEeHWEeM CUrHasia peyun B pasmaxe B onpegesieHHol nosuuum.

Sentence_Duration ¢ napameTp onpegenseT NpoAo/MKUTENbHOCTb NPea/IoXEHUS, MC.

Posiiion_in_Sentence mnapameTp onpeaensiet no3uuuio TeKyled OCTaHOBKM B MPeAsIoXeHUn Kak
npowlesliee Bpemsi, Mc.

Offset - napameTp onpeaensieT NPoAO/MKNTENBHOCTL OYEHb KOPOTKOW naysbl nepefs cTapToM BbiBOAa
CUHTE3npyemoli peuun, Mc.

Number_of _Lip_Shape <« napameTp onpegensieT 4ucno BapuaHToB (OPMbI Ty6. KOTOpble 6yayT
06paboTaHbl.

Lip_Shape_in_Sentence * napameTp onpegensieT NO3WLMIO KaxAoi dopmbl ry6 c Havana
npeanoXxeHusi, mc.

Lip_Shape - napameTp onpeensieT YACNO UHAEKCAUMU ANA Tekylleil peanusauun opmbl ryo,
KoTopas 6yaeTt obpaboTaHa.

6 NMpouecc gekognposBaHua npeobpasosBaHus Tekcta B peur MPEG-A Audio

MpegmeTom cTaHgapTM3auuMn apxutektypbl gekogepa M TTS ABNATCA TONBKO WHTepdeichl,
OoTHOCALMeCA K aekodepy M-TTS.

B 370l apxuTekType pasnmyaloTcs cnegytolme Tunbl UHTEPgencos:

NHTepelic Mexay AeMybTUNIEKCOPOM U CUHTaKCUYECKUM AeKo4epoM;

NHTEpelic Mexay CUHTaKCUYeCckM AeKo4epoM N CUHTe3aToOpoM peyu;

NHTepdelic OT CMHTe3aTopa peun K HabopLLMKY;

MHTepdelic OT HabopLyMKa K CUHTe3aTopy peun:

NHTepelic Mexay CMHTE3aTOpPOM peuun 1 npeobpasoBaTenem oHeMm/3aknanok B FAP.

6.1 NHTepdpelic mexay AeMYNbTUNNEKCOPOM U CUHTAKCMYECKUM [eKoLepoM

Monyyas noTok 6UTOB, AEeMy/NbTUNNEKCOP nepefaeT KOAMPOBaHHble NOTOKM 6uToB M-TTS Ha
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CUHTaKCuuyeckuin gekogep.

6.2 NHTepgelic Mexay CUHTakCM4eCckKum AeKO4epPOM M CUHTE3aTOpPOoM peun

Monyyas KoAMPOBaHHbIA MOTOK 6MTOB M-TTS. CMHTaKcMyeckuit gekoAep nepefaeT HekoTopble U3
crnepyloLWwmx NoToKOB 6UTOB HA CUHTE3aTop peun.

BxopaHoi TMn AaHHbIx M-TTS: onpefensieT CUHXPOHU3MPOBaHHy0 paboTty ¢ FA nnn MP

[MoTok KOMaHA ynpasfeHus: nocsefoBaTeIbHOCTb KOMaH[, ynpasneHus

BxogHoli TekcT: cTpoka(1) CMMBOJIOB A1 TeKCTa, KoTopas 6yaeT cuHTe3npoBaHa

BcrnomorartenbHas uHopmaums: npocoAnyeckne napaMmeTpsbl, BKIOYas CUMBOSIbI (DOHEM

O6pasubl hopmbl ry6

WHdopmauma ansa paboTbl pexuma trick

MpeatasneHune kopa pseudo-C aToro uHTepdeiica.

6.3 IHTepdhelic OT cuHTE3aTOpa peyun K HabopLuky

3TOT uHTepdelic naeHTuueH nHTepdeiicy ans oundgpoBaHHON eCTEeCTBEHHON peun B HabopLuuvke.
[OunHamunyeckuin gnanasoH ot - 32767 pgo + 32768.

6.4 NIHTepdeiic oT HabopLLMKa K CUHTE3ATOPY peun

3T0T MHTepdeiic onpefenseTcs, 4To6bl NO3BOMUTL JIOKA/IbHOE YyMpaB/ieHWe CUHTe3Npyemoli peyn
nonb3oBatensmn. Takoli nosib3oBaTenbCkuii MHTepdelic NoAAepXNBaET pPexuMm npvema CUHTe3upyemor
peyn B CUHXPOHM3aLuN ¢ MP 1 n3meHsieT HeKOTOpble MPOCOANYECKNE CBOWCTBA CUHTE3MPYEMOIA peun nyTem
ncnonb3oBaHua ttsControl. onpefeneHHoOro ciegyowmnm obpasom:

Tabnuua 4 — CuHTakcuc ttsControl ()

CuHTaKcuc KonnyecTtso 61TOB MHemoHuKa

ttsControlQ

{
ttsPlayO;

ttsForward():

ttsBackward():

ttsStopSyllablef);

ttsStopWord():

ttsStopPhrase();
TtsChangeSpeedRatef);
TtsChangePitchDynamicRange();
TtsChangePitchHeightf);
TtsChangeGenderf):
ttsChangeAgef);

CoctaBnawwasn dyHkuus ttsPlay no3sonsieT nonb3oBartento 3anyckarb CUHTE3 peyn B NPSMOM
HanpasfieHun, B TO BpeMmsa Kak ttsForvrard n ttsBackword no3BonsioT nonb3oBatesnto MeHATb NO3ULMIO
3anycka BOCMpoM3BeAeHWs B NpSAMOM M 0OpaTHOM  HanpaB/eHUSX COOTBETCTBEHHO.  PYHKUMK
ttsStopSyllablo. ttsStopWord un ttsStopPhrase onpegensioT wHTepdeiic AN nonb3oBaTesieil, 4TooObI
OoCTaHaBNMBaTb CUHTE3 peuy Ha ykasaHHOW rpaHuue, Takoil kak cnor, cnoBo M hpasa. CocrtaBnsiowas
dyHkumusa ttsChangeSpeechRate sBnsietca uHTepdeiicom A1 M3MEHEHWS Temna CUHTE3VWpYyeMblid peun.
MapameTp ckopocTH npuHMMaeT  3HayeHus oT 1 po 16. CocrasnawLias hyHKUMA
ttsChangePitchDynamicRange sBnsietca uHTepdeiicoM A8 W3MEHEeHUSs AUHaMU4YecKoro AuanasoHa
OCHOBHOFO TOHa CWUHTE3VpyeMoi peuun. Mcnonb3ys napameTp 3TON PyHKUUW, YpPOBEHb, MOJSib30BaTeslb
MOXeT MeHSiITb AuHamuyeckuii guanasoH oT 1 go 16. Takke nofib3oBaTeslb MOXET W3MEHWUTb BbICOTY
OHOBHOrO TOHa OT 1 Ao 16 npu KCNO/Mb30BaHWM nNapameTpa BbICOTbl B COCTaB/sAlLWel YHKLUN
ttsChangePitchHeight. CocTaBnsiowme dyHkyum ttsChangeGender wn  ttsChangoAge nosBonsioT
nonb3oBaTenio U3MeHATb MO/ W BO3PacT MPOW3BOAWUTENS CUHTETUYECKOW peuun, HasHayas 3HayeHus ux
napameTpam, Moy 1 BO3pacTy COOTBETCTBEHHO.

6.5 WHTepdelic mexay CMHTE3aTOPOM peyn U KOHBeEpTepoM dhoHeM/3aknagok B FAP

B ctpyktype MPEG-A cuHTe3aTop peun U aHuMauus nvua ynpasfstloTCa CUHXPOHHO. CuHTesaTop
peuu reHepupyeT cuHTETMYECKY0 pedb. OgHoBpeMeHHo TTS nogaet phonemoSymbol n phonemoDuration.
a Takke 3aknagku B KoHBepTep Phonemo/Bookmark-to-FAP. lMpeobpa3oBatenb hoHem/3aknagok B FAP
reHepvMpyeT COOTBETCTBYHWLLYI aHumMauuio nuya cornacHo phonemeSymbol. phonemoDuration un
3aknagkam.

CuHTesnpyemas peyb M aHMMauus /uvua OTHOCWUTESIbHO CUHXPOHW3UPOBaHblI KPOME BPeEMEHU
a6Co/THOrO cMelumBaHus. CUHXPOHM3ALMs BpeMeHW abCOoMIIOTHOTO CMELUMBAHWA MPUXOAUT U3 TON Xe
caMoil OTMEeTK/ BpeMeHU CMeluvMBaHus notoka 6utoB TTS. Ecnu Lip_Shape_Enable yctaHaBnuBaetcs, To

6
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Lip_Shape_in_Sentence ucnonb3yetcs, 4Tobbl reHepupoBatb phonemeDuration. ViHauye TTS obecneumBaeT
NPOAO/MKUTENBHOCTM (hoHeM. CUHTE3aTop peun reHepupyeT 6uTbl yaapeHus w/mnm wordBegin. korga y
COOTBETCTBYIOLLEN (DOHEMBI €CTb yAapeHne, /UM HaumHaeTcs C/I0BO, COOTBETCTBEHHO.

B pamkax MTTS_Text Hauyano 3awkiafku A8 WUCMNOMb30BaHWA MapaMeTpoB aHuMauum nuua
naenTudmumpyetcs '<FAP\ 3aknagka fMTcs A0 3aKpbiBatolLleil yrioBoi ckobku V

3aknagka nogaetca TtsFAPInterface ¢ poHemoli cnefytoLlero caoBa TeKyLWwero npeaioxeHns nocne
3aknagkn. Ecnu nocne 3aknagku HeT HMKAKOro cnosa, 3aknagka nogaetcs TtsFAPInterface ¢ nocnepgHei
choHemMoli npeablaylwiero croBa B TeKylWeM MNpeasiokeHun. UYTo6bl o6ecneuntb aHUMaLMo COXHbIX
BbIPQXEHUI U [OBWXEHWS, paspelleHa nocnegoBaTenbHocTb A0 40 3aknagok 6e3 C/ioB MeXAay HUMK.
starttime onpegenseT BpemMs, MC, OTHOCUTENIbHO Hadvana nocnepgosatenbHocTn M-775, korga choHema
HayHeT BOCNPOMN3BOAUTLCS.

Knacc ttsFAPInterface onpegensiet CTPyKTypy AaHHbIX ANA MHTepdeiica Mexay CMHTe3aTopoM pedn
1 KoHBepTepom phoneme-to-FAP.

Tabnuua 5 — CuHTakcuc TtsFAPInterface ()

CuHTakcuc KonnuecTtso 6utos MHeMOoHMKa

TtsFAPInterface ()

t PhonemeSymbol; 8 uimsbf
PhonemeDuration: 12 uimsbf
KAverage: 8 uimsbf
HanpsxeHue: 1 bslbf
WordBegin: 1 bslbf
3aknagka; char
Starttime; long int

L
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MNpunoxexne A
(cnpaBo4Hoe)

MpunoxeHns gekogepa npeobpasoBaHns Tekcta B peub MPEG-4 Audio

A.l O6uiee
OTa yacTb NPUIOXKEHMA ONUCLIBAET NpUKNagHble cueHapuu ana gekogepa MTTS.

A.2 MpuknagHoi cueHapuii: pacckasymk nctopum MPEG-J1 no Tpe6oBaHuio (STOD)

B npunoxeHnn STOD nonb3oBaTenn MOryT BblGpaTb UCTOPUIO U3 OFPOMHOI 6asbl faHHbIX 6UGANOTEK
NCTOPUK, KOTOPblE COXPAHAIOTCA Ha XEeCTKUX AUcKax uam KomnakTt-guckax. Cuctema STOD uutaeT BCyX
nctopmio yepes pekogep M-TTS € UHCTpyMEHTOM aHumaumm nuua MPEG-/T unm ¢ cOOTBETCTBEHHO
BblOpaHHbIMU 06pa3amu. MNonb3oBaTeslb MOXET OCTaHOBWTb M MPOAO/KUTL BOCNPOU3BELEeHWEe B 060N
MOMEHT, KOrja OH 3axo4eT, yepes nofb3oBaTtesibCkne NHTepdelicbl 0KanbHON MallyHbl (Hanpumep, Mblllb
unu knasuaTypa). lonb3oBaTenlb MOXET Takke Bbl6parb Noa. BO3pacT, U TEMN peyn 3/1eKTPOHHOro
pacckasumka UcTopuii.

CuHXpoHU3auunsa mexagy gekogepom M-TTS ¢ MHCTpYMeHTOM aHumauun nuua MPEG-/1 peanusyetcsa
npu UCMNOJIb30BAHUUN TOrO Xe CaMoro BpemeHu Komnosuuum gekogepa MTTS ANnsa MHCTpPyMeHTa aHumauum
nuua MPEG-/.

A.3 MpuknagHoii cueHapuii: npeobpa3oBaHne TekcTa B peyb € KWHoOUAbMom MPEG-/1 Audio

B 3TOM NpUIOXeHUN CUHXPOHU3MpPyeMoOe BocnpousBegeHue gekogepa M-TTS M 3akoAUMPOBAHHOTO
KMHOhMbMa SIBNsieTCA camoii BaxHOW npob6nemoli. ApxuTektypa gekogepa MTTS moxeT obecneunTb
HECKO/IbKO CTerneHei CUHXPOHM3auuu. BbipaBHMBas BpeMs CMelumMBaHWA Kaxgoro TTS_Sentertce. moxeT
6bITb NIErKo AOCTUrHYyTa rpybas cTeneHb CUHXPOHM3aUUM U PYHKLUOHANBHOCTU pexuma npuema. YTtobbl
nonyunTb 60nee TOHKYH CTeneHb CUHXPOHM3auuu, cnegyeT mcnonb3oBatb MHopmauuio o Lip_Shape.
Haunbonee ToHkas cTeneHb CUHXPOHU3ALUU MOXET 6biTb AOCTUrHYTa MpPU MCNOMb30BaHUM MHGOPMaLMN O
npocogun W CBA3aHHOW C BuAeo WHcopmaumu, Takoil kak Sentence_Duration, Position_in_Sentence u
Offset.

C 37Ol BO3MOXHOCTbIO CUHXpOHM3auun gekogep M-TTS MoXeT ucnofnb3oBaTbCA AN KONUPOBAHUS
KnHounbma, ncnosnb3ysa Up_Shape u Lip_Shape_in_Sentence.

A.4 3aknapgku, ucnonbsyuwme TTS n aHumauuio nuua MPEG-/1 Audio coOOTBETCTBEHHO
pexunmy cneuadexkTos

3aknagky Mo3BONAT aHMMMpoBaTb MU0, WCNOMb3yA napameTpbl avumauun nuua (FAF) B
coyeTaHun C aHMMauuel pTa, nNonyyeHHoin m3 doHem. FAP 3aknafkv NPUMEHSOTCA K Nuly, noka gpyras
3aknafka He c6pacbiBaeT FAP. Pa3paboTka KOHTEHTOB, KOTOpble BOCMPOW3BOAAT KaxAoe NpeanoxeHuve,
He3aBucMMoe OT pexuma cneuadekToB, TpebyeT, uyTobbl 3aknajkn TekcTa, KoTopble 6yayT
NPOV3HOCUTLCA, MNOBTOPA/INCL B Hauvase KakAoro npefloxeHus, 4Tobbl WMHULMANU3MPOBaTb JIMLO B
COCTOSIHME, KOTOpoe onpejensieTcs npeabliylium npejnioxeHvem. B 3aTom cniyyae, MOXeT NpousoinTn
HEKOTOpOoe  HeCcOOTBETCTBME  CUHXPOHM3auuMm B Havasie  npegsioxeHusa.  OfHako  cuctema
BOCCTaHaB/IMBaeTCs, Korga obpabartbiBaeTca HOBasi 3aknajgka.

A.5 Moaynb Npon3BoO/IbHOTO AocTyna
Kaxpoe TTS_Sentence aBnsieTcs mogdysnemM npousBosbHOro AocTyna.
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