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HAUMOHAINBbHBIN CTAHOAPT POCCUMNCKOW PEQEPALUMN

3BykoBOe BeujaHue uugposoe

KOAMPOBAHME CUHANOB 3BYKOBOIO BELLAHUA C COKPALLEHMEM U3BbITOYHOCTU ANA
NEPEAAYM NO LIN®PPOBbLIM KAHAJIAM CBA3N.
YACTb Il (MPEG-4 AUDIO)

MuTepderic npeobpasoBaHuA TeKcTa B peyb (TTSI)

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

Dara BBegeHua — 2014—09—01
1 O6nacTb npumeHeHusA

CranpapT onpeaensieT KOAMPOBAHHOE rnpeacTaBneHue npeobpasoBaHus Tekcta B peub MPEG-4
Audio (M-TTS) n ero gekoaep Ans CUHTE3a peyn BbICOKOTO KayecTsa UM Anst Toro, Ytobbl 3aAelCTBOBaTh
pas3nu4YHbIE NPUIOXEHUS.

CraHpapT npefHasHayaeTcA Ans  nNpunoxeHus K  dyHKUMOHanbHOCTM M-TTS, Takol Kak
YHKLUMOHANBLHOCTb aHumauun nuua (FA) 1 COBMECTUMOCTb KNHO(UIBbMOB (MP) C KOAUPOBAHHbLIM NMOTOKOM
6uTOoB. PYHKUMOHANLHOCTM M-TTS BKMIOYAIOT BO3MOXHOCTb UCMOMb30BAHUA NPOCOANYECKON MHGOPMaLUK,
M3BMEYEHHON M3 €CTECTBEHHON peyn. PYHKLUMOHANbLHOCTM TaKke BKIOYAKT NPUIOXKEHUS B NEPErOBOPHOE
YCTPOMCTBO AMA UHCTPYMEHTOB FA 1 YyCTPOWCTBO AyONMpPOBaHUS ANg KWHOMUNLMOB, UCMONb3ys opmMy ry6
1 BBOAMMYIO MHDOPMALIMIO O TEKCTE.

TexHonorns cuHTe3a npeobpasoBaHWsi Tekcta B pedb (T77S) CTaHOBUTCA  [OBOMbLHO
pacrnpocTpaHeHHbIM MHCTPYMEHTOM MHTEpenca u Ha4uMHaeT urpaTb BaXKHYIO PONb B Pa3fnnyHbix obnacrax
NPUNoXeHuss MynbTUMeamna. pu mMcnonb3oBaHMU (PYHKLMOHANBHOCTU CuHTe3a TTS nerko moryt ObiTb
cocTaBneHbl MyMbTUMEAUAHbBIE KOHTEHTbI C AUKTOPCKUM TEKCTOM, HE 3anMCbiBas €CTECTBEHHbIN 3BYK peyn.
Kpome TOro, dyHKUMOHANbHOCTb cUHTE3a T7S ¢ aHumauuen nuua (FA) / kmHodunbma (MP) BO3MOXHO
caenana Obl cogepaHue KOHTeHTa Gonee BbipasuTenbHbiM. TexHonorna TT7S MOXET MCnoNnb30BaTbCs B
KayecTBe yCTPOICTBa PEYEBOro BbIXOAa ANS MHCTPYMEHTOB FA u ana ayénuposanusa MP ¢ uHdopmauuen o
dopme ry6.

B MPEG-4 obwue uHTepdeiichl onpeaensioTca Ana cuHtesatopa 77S u aAns yHKUMOHANBLHOM
coBmecTumMocTu FA/MP. ®yHKUNOHANbHbIE BO3MOXHOCTU M-TTS MOXHO paccMaTpuBaTth Kak HAAMHOXECTBO
craHpaptHon nnatdopMbl  T7S. Cuntesatop TT7TS MOXET Takke UCNOMAb30BaTb MNPOCOAUYECKYIO
MHAOPMaLMI0 €CTECTBEHHON pevn B AOMOMHEHUE K BXOAHOMY TEKCTY U FeHepupoBaTb CUHTE3UPOBAHHYIO
peyb ropasgo 6onee BLICOKOro kavectsa. dopMart notoka 6UTOB MHTEpdENca B BhICILEN CTENEHU yAOOEH
ANA  NOnNb30oBaTensA: €Cnu  HEeKoTOpble mapaMmeTpbl  NPOCoAUYEcKOW  MHOpPMaAUMU  HEAOCTYMHbI,
NponyLUeHHble nNapaMeTpbl TeHEepPUPYIOTCA, WUCMONb3ya NpeABapuTENbHO YCTAHOBMEHHbIE NpasBuna.
dyHkuMoHanbHOCTL M-TTS, Takum o6pasom, npocTupaercs OT OOblMHOM yHKUMM CuHTe3a TTS Ao
KOAUPOBAHUA €CTECTBEHHON peun n obnacTeii ero NpUIioKeHUs, To €CTb, OT NPOCTON pyHKUUK cuHTesa TTS
[o dyHkumin ana FAu MP.

2 TepMUHbI U onpeaeneHusn

B Hactoswem craHaapte nNpUMEHEeHbl TEPMUHbI C  COOTBETCTBYIOLMMU  OMNpeaeneHnsamu,
ucnonssyemblie B FOCT P 53556.0-2009.

Uspanue opuunanbHoe
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3 CumBOnbI U COKpalleHus

FO OCHOBHAas YacToTa (4acTtoTa OCHOBHOIO TOHA)
DEMUX AeMynbTUNeKkcop

FA aHMMauua nuua

FAP napameTp aHumauuu nuua

ID naeHTudukaTop

IPA MexxayHapoaHbli hoHeTUYeckuii andasut
MP KMHOUIbM

M-TTS TTS MPEG-4 Audio

STOD noBecTBOBaTENb UCTOPUI Mo TpeboBaHUIO
TTS npeobpa3oBaHue TEKCTa B peydb

4 CuHTaKcuc notoka 6urtoB npeobpa3oBaHus TekcTa B peub MPEG—4 Audio

4.1 TTSSpecificConfig MPEG—4 Audio

TTSSpecificConfig () {
TTS_Sequence ()
}
Tabnuua 1 - Cuntakcuc TTS_Sequence ()
CuHTakcuc Konuyectso 6uToB MHeMoHuka
TTS_Sequence ()
{
TTS_Sequence_ID; 5 uimsbf
Language Code, 18 uimsbf
Gender_Enable; 1 bslbf
Age_Enable; 1 bsibf
Speech_Rate_Enable; 1 bslbf
Prosody_Enable; 1 bsibf
Video_Enable; 1 bsibf
Lip_Shape_Enable; 1 bvslbf
Trick_Mode_Enable; 1 bsibf
}
4.2 MNone3Hana Harpy3ka npeobpa3oBaHus TekcTa B peub MPEG-4 Audio
AlPduPayload {
TTS_Sentence ();
}
Tabnuua 2 — Cuntakcuc TTS_Sentence ()
CuHTakecuc Konwuyectso 6utos MHeMoHuka
TTS _Sentence () {
TTS_Sentence_ID; 10 uimsbf
Silence; 1 bslbf
if (Silence) {
SilenceDuration; 12 uimsbf
else {
if (Gender_Enable) {
Gender; 1 bslbf
if (Age_Enable) { 3 uimsbf
Age;
}
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OKoH4YaHue mabnuupi 2

CUHTaKCUC Konuyecteo 6utos MueMoHuka
if (!Video_Enable && Speech_Rate_Enable) {
Speech_Rate; 4 uimsbf
}
Length_of_Text; 12 uimsbf
for (j =0;j <Length_of_Text; j++) {
TTS_Text; 8 bsibf
y
if (Prosody_Enable) {
Dur_Enable; 1 bsibf
FO_Contour_Enable; 1 bsibf
Energy_Contour_Enable; 1 bslbf
Number_of_Phonemes; 10 uimsbf
Phoneme_Symbols_Length; 13 uimsbf
for (j = 0; j <Phoneme_Symbols_Length; j ++) {
Phoneme_Symbols; 8 bsibf
}
for (j = 0; j <Number_of_Phonemes; j +1) {
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
FQO_Contour_each_Phoneme_Time; 12 uimsbf
Y
}
if (Energy_Contour_Enable) {
Energy_Contour_each_Phoneme; 8*3=24 uimsbf
}
}
}
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; j <Number_of_Lip_Shape; j ++) {
Lip_Shape_in_Sentence; 16 uimsbf
Lip_Shape; 8 uimsbf
y
y
}
}
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5 CemaHTUKM NOTOKa OMTOB NpeobpasoBaHus TekcTa B peub MPEG—4 Audio

5.1 TTSSpecificConfig MPEG-4 Audio

TTS_Sequence_ID —nsatupaspagHblii /D, npeAHa3Ha4YeHHbIn OAHO3HAYHO ONPEeAEenuTb KaXabln
o6bekt TTS, NOSBRALMIACA B OAHOM CUEHe. Y Kaaoro roBOPSILLEro B CleHe OyaeT OTMMYHbIi
TTS_Sequence_ID.

Language_Code - korpa ato "00" (00110000 00110000 B aBoudHOM BUAe), /PA pomkeH ObITb
oTnpaeneH. B gononHexune k atuM 16 Gutam B KOHUE pobaBnsoTcA ABa GUTa, KOTOpble MPeacTaBnsioT
ANaneKTbl Kaxoro A3blka (onpeaenaeTcs NonbL30BaTenem).

Gender_Enable —opHOOWTOBbLI dhnar, KOTOPbIA ycTaHaBnueaetTca B ‘1’, Korga cywectsyet
MHpOpMaLMA O NONOBOI NPUHAANEXKHOCTH.

Age_Enable —ogHoGuTOBbIN dhnar, KOTOPLIN yCTaHaBnuBaeTcs B ‘17, koraa cywectsyeT uHcopmMaLms
0 Bo3pacre.

Speech_Rate_Enable — opHoGuTOBbLIN (hnar, KOTOPLIN yCTaHaBnuBaeTcs B ‘1°, koraa CyliecTByeT
MHOPMaLA 0 TEMNE peyn.

Prosody Enable — opHOOWTOBBIA chnar, KOTOpPbIM YyCTaHaBnMBaeTcs B ‘1, Korga CyllecTByeT
nHOPMaLA 0 NPOCOAUMN.

Video_Enable — opHOOMTOBbIA prnar, KOTOpbI ycTaHaenuBaetcsa B ‘1°, korga aekogep M-TTS
pabotaeT ¢ MP. B atom cnyyae MTTS AOMKEH CUHXPOHM3UPOBATb CUHTETUYECKYID peub C MP u
cornacosarb (pyHKUMOHanbLHOCTL ffsForward v ttsBackward. Koraa c¢nar VideoEnable ycranaBnuaetcs, M-
TTS pekoaep UCMonb3yeT CUCTEMHbIE Yackl, YTOOLI BbIOpaTh COOTBETCTBYIOLWMI hperm TTS_Sentence u
ussnedb JaHHble Senfence_Duration, Position_in_Sentence, Offcef. Cuutesatop T7T7S HasHayaer
noAxXOASALLYI0  NPOAOIDKUTENBHOCTL  AnA  Kaxgon  oHembl, 4ToObl 0bGecneuntb COOTBETCTBME
Sentence_Duration. HayanbHas To4ka peuu B npeanoxennu onpeaenserca Position_in_Sentence. Ecnu
Position_in_Sentence paBHsieTca 0 (Ha4yanbHasa Tovka SIBNAETCA HavanoM npeanoxeHus), TTS ucnons3yer
Offcet kak BpeMsi 3af1epXku, YTOObI CUHXPOHM3UPOBATbL CUHTETUYECKYIO peyub ¢ MP.

Lip Shape_Enable — ogHOOUTOBBINA (hnar, KOTOpbI ycTaHaBnMBaeTcs B “1°, koraa KOAUPOBAHHbIN
BXOAHOIN NOTOK 6UTOB coaepmT nHdopmauuio o popme ry6. Mpu Hanuuum uHcopmauumn o dopme ryd M-
TTS npocuT MHCTPYMEHT FA u3ameHuTb ¢opMmy ry6 COrnacHo uHGOPMaLMM O CUHXPOHM3ALMK
(Lip_Shape_in_Sentence) n npeaonpeaenset koHdurypaumio popmsl ryo.

Trick_Mode_Enable — ogHoGuUTOBLIN (hnar, KOTOPbIA ycTaHaBnuBaeTcs B ‘1°, korga KOAUPOBAHHbIN
BXOZHOI NOTOK GUTOB JOMYyCKAeT Takue cneuuanbHble OYHKLUK, KaK OCTAaHOBKA, Urpa, AIBWKEHWE Bnepesa u
Hasag.

5.2 MNone3Han Harpy3ka npeo6pa3soBaHuA TeKcTa B peub MPEG—4 Audio

TTS_Sentence_ID — necATMbUTOBbIN MOEHTUDUKATOP, 0AHO3HAYHO ONpeaensaiowui NPeanoXxeHme B
nocneaoBaTenbHOCTU TEKCTOBLIX AaHHbIX M-TTS ans uenein unaekcauuu. MepsBble nsaTb GUTOB paBHbI
TTS_Sequence_ID roeopswero, a ocranbHble NATb OUTOB SABMSOTCS MOCNEAOBaTENbHLIM HOMEPOM
npeanoXxeHus kaxaoro o6bvekta T7S.

Silence — oaHOOMTOBBLIW hnar, KOTOPLI ycTaHaBnMBaeTca B ‘1°, koraa TekyLlas nosuuus sIBNSeTCs
MOMYaHuem.

Silence_Duration onpeaensieT NpoAOMKUTENIbHOCTbL BO BPEMEHM TEKYLUEro CerMeHTa MonyaHus B
mMunnucekyHgax. OHo npuHuMaeT 3HaveHue ot 1 go 4095. 3HaveHune ‘0’ 3anpeLyaeTcs.

Gender — 0gHOOWTOBbLIM (PNaXKok, KOTOPLIA yCTaHaBnMBaeTcsa B “1°, eCnu NonoBas NPUHAANEXHOCTb
NPOU3BOANUTENS CUHTETUYECKON peyn ABNAETCA MYXCKOW M ‘0’, eCnu XKeHCKO.

Age npeacraBnsieT BO3pacT TrOBOPALWEro AnA CUHTETMYECKOW peyn. 3HayeHue BospacTa
onpeaensieTca B Tabnuue 3.

Tabnuua 3 — Tabnuua oTtobpaxkeHus Bo3pacra

Age BospacT roeopsiero
000 MeHee 6

001 6—-12

010 13-18

011 19-25

100 26 -34

101 35-45

110 45-60

111 Bonee 60
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Speech_Rate - napameTp onpegensetr Temn CUHTETUYECKOW pevn B 16 ypOBHAX. YPOBEHb 8
COOTBETCTBYET HOPMAanbHOMY TeMmny peyu roBOpsiLLEero, onpeAerieHHOMY B CUHTEe3aTope TeKyLlen peuu,
ypoBeHb 0 COOTBETCTBYET CaMOI Mariol CKOPOCTU CUHTE3aTopa peyn, a ypoBeHb 15 COOTBETCTBYET CaMoMn
BbICOKOI CKOPOCTM CUHTE3aTOpa peyu.

Length_of_Text - napameTp naeHTuduumMpyeTt AnuHy AaHHbix 7TS_Text B bantax.

TTS_Text - cTpoKa CUMBONOB, coAepXKallas BXOAHOW TEKCT. TEKCT, 3aKIOYeHHbIn B ckobku < and >,
colepXKuUT 3aknagku. Ecnu TekcT, 3akmioyeHHbli B CckobOku < and >, HauuHaeTca ¢ FAP, 3aknagka
nepegaeTca Ana aHuMauuu nuua nocpeactsom TtsFAPInterface xak cTpoka CUMBOMOB. MHaye, TeKCT
3aknagkv UrHopupyeTcs.

Dur_Enable— ogHOBWTOBEIN ¢hnar, KOTOPLIN yCTaHaBNMBaeTCa B 17, kOraa CylecTByeT uHdopmauus
0 NPOAOSIKATENBHOCTU AN Kaxaon POHEMBI.

FO_Contour_Enable — opHoOuTOBbIVi dhnar, KOTOPbIA yCTaHaBnuBaetTcs B “1°, Korga cyliecrsyeT
MHOPMaLUs O KOHTYPE OCHOBHOTO TOHA ANs Kaxaow POHEeMbl.

Energy_Contour_Enable — ogHODMTOBbLIN ¢hnar, KOTOpPbIW yCTaHaBnNUBaeTcs B “1°, koraa cyluecrByer
UHGOPMAaLUS O KOHTYPE BHEepPruu AN Kaxaomn PoHeMbI.

Number_of_Phonemes - napameTp onpeaensieT 4yucno poHeM, HEOOXOAUMBIX AN CUHTE3a peyn u3
BXOAHOrO TEKCTA.

Phonemes_Symbols_Length - napameTp naeHTMdMUMpyeT AnNuHy AaHHbIX Phonemes_Symbols (kog
/PA) B GaiiTax, NOCKOIbKY Koa /PA nmeet koAbl AOMOMHUTENbHLIX MOAU(UKATOPOB U AUanekTa.

Phoneme_Symbols - napameTp onpefensier HOMEp WHAeKcauuu Ang Tekywen OHEeMbl npu
UCNOMb30BaHUM CUCTEMbI Hymepauumn Unicode 2,0. Kaxabii cuMBON (POHEMbI NPeACTaBMsSETCA KaK YMCIo
ansa cooTBeTcTBytowwero /PA. [ina npeacraBneHus Kaxaoro /PA wcnonb3yloTca Tpu AByx0aWToBbIX uucna,
BKMOYass AByx0aiiToBOE LIENoe 4Mcro Ansi CUMBOMA, M OMUUOHHO AByxOalToOBOE LEenoe 4ucno Ans
mMoagucmkaTopa MWHTEpBana, a Talke JApyroe AOonorfHuTensHoe pAByx0anToBOe Lenoe 4ucno AnA
ANaKpUTUYECKOro 3Haka.

Dur_each_Phoneme - napameTtp onpeaensaeT NpoAOIHKUTENBHOCTb KaXaon (POHEMBI, MC.

Num_FQ - napameTp onpeaensieT Y4cno 3HavyeHuin FO, onpeaeneHHbIX AN TekyLuen (poHeMbI.

FO_Contour_each_Phoneme - napameTp onpejensier MnorioBuHy 3HaveHnus FO, 'y, B MOMEHT
Bpemenu FO_Contour_each_Phoneme_Time.

FO_Contour_each_Phoneme_Time - napaMeTp onpegenser uesiovYuCiieHHoe BpeMA, MC, AnA
nosnumun FO_Contour_each_Phoneme.

Energy_Contour_each_Phoneme - Tpu 8-GMTOBbIX AAHHbIX COOTBETCTBYIOT 3HAYEHUSIM BHEpPrUU B
no3nuUMAaX cTapTa, cepeauHbl U OKOHYaHUA oHeMbl. BenuuuHa aHeprum X BblMUCNAETCH Kak

X =int (5 Olog, A, , ) ,

rae App SIBMAETCH 3HAYEHUEM CUTHAmNA peyn B pasMaxe B ONpPeaeneHHON No3ULmnn.

Sentence_Duration - napameTp onpeaensieT NPOAOMKUTENbHOCTL NPEASNOXKEHUS, MC.

Position_in_Sentence - napameTp onpeaenaeT NO3uUUMIO TeKyLen OCTaHOBKW B NPEANOXEHWM Kak
npoLueaLLee Bpems, McC.

Offset - napameTp onpegenseT NPOAOSPKUTENBLHOCTL O4€Hb KOPOTKOM Nay3sbl Nepea CTrapToM BbiBOAA
CUHTE3UPYEMOW peun, MC.

Number_of_Lip_Shape - napameTp onpefensieT 4yucno BapuaHtoB opmbl ry6, koTopble Oyayr
o6paboTaHol.

Lip_Shape_in_Sentence - napameTp onpegensieT no3uumio kaxaou ¢opmbl ryd ¢ Havana
NPEANOXeHUA, MC.
Lip_Shape - napameTp onpeaensieT YMCNO MHAEKcAUUU Ana Tekyuwen peanusauun opmbl ryo,

koTopas 6yaet obpaboTaHa.
6 Mpouecc nekogpoBaHUsA Npeobpa3oBaHNA TeKCTa B peub MPEG—4 Audio

MpeameTom cTaHgapTU3aumMm apxuTekTypbl aekogepa M-TTS SABNAKTCA TONbKO MHTEPMENCHI,
OTHOcALWmecA K gekogepy M-TTS.

B aToi apxuTekType pasnuuyaroTca crneaylowme Tunbl MHTEPENCcoB:

UHTepdeic mexay AeMyNbTUMNNEKCOPOM U CUHTaKCUYECKUM AEKOoAEepOoMm;

NHTEPdENC MEXTY CUHTAKCUYECKUM AEKOAEPOM U CUHTE3AaTOPOM peyu;

UHTEpPdENC OT CUHTE3aTopa peyn K HabOPLLMKY;

UHTEpPdENCc oT HabopLLMKA K CUHTE3AaTOPY peyun;

UHTepdenc Mexay CMHTe3aTopoM peun n npeobpasosarenem poHem/3aknagok B FAP.

6.1 UHTepdeiic Mexay AeMYIbTUNNEKCOPOM U CUHTAKCUYECKUM AEKOOePOM

Mony4as noTtok 6uMTOB, AeMyNbTUNSIEKCOP nepeaaeT KOAMPOBaHHblE NOTOKM GuToB M-TTS Ha
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CUHTaKCU4eCKuin aekoaep.

6.2 UnTepdenc Mexay CUHTaKCUYeCKUM OeKOAEPOM U CUHTE3aTOPOM peuum

Monyyas koaMpoBaHHLIW NOTOK O6UTOB M-TTS, CUHTaAKCHYECKMI Aekodep nepenaer HeKoTopble U3
cneayloLwmx noTokoB OUTOB HA CUHTE3ATOP Peuun.

BxoaHon Tun gaHHbIx M-TTS: onpeaenseT CUHXPOHU3MPOBaHHYIO patoTty ¢ FA unu MP

MoTok KOMaHA ynpaBneHus: NOCNEA0BaTENbHOCTb KOMaHA ynpasneHus

BxoaHoVi TEKCT: CTpoka(M) CUMBOSIOB ANA TEKCTA, KoTopas GyaeT CUHTe3upoBaHa

BcnomMorarenbHas HopMauua: NpocoandYeckne napameTpbl, BKMOYas CUMBOIbLI (POHEM

O6pasupbl hopmbl ryd

Mudopmauuma ansa pabotbl pexxuma trick

MpepTasneHue koga pseudo-C aToro uHtepdpenca.

6.3 MHTepdeiic OT cuHTE3aTopa peun K HabopIwmKy

3TOT UHTepdenC naeHTMYeH uHtTepdency ana oumdpoBaHHON €CTECTBEHHON peuun B HaGopuumke.
OuHamuueckuin auanasoH ot — 32767 no + 32768.

6.4 UnTepderic oT HAOOpUMKA K CUHTE3aTopy peyun

37101 MHTepdelic onpeaenseTcs, YTOObLI NO3BONMUTL NOKANbHOE yNpaBfieHME CUHTE3UPYEMON peun
nonb3oBaTensMu. Takon NONb30BATENLCKUMI MHTEPAENC NOAAEPHKUBAET PEXUM NPUEmMa CUHTE3UPYEMOK
peuu B CMHXpPOHU3auuu ¢ MP n n3MeHSAET HEKOTOpbIE NPOCOAUYECKUE CBONCTBA CUHTE3UPYEMON PEYN NyTEM
ucnonb3oBaHus ttsControl, onpegeneHHOro crneayowmm oopasoMm:
Tabnuua 4 — Cuntakcuc ttsControl ()

CuHTakcuc Konuyectso 6utos MHeMoHuKa

ftsControl()
{

ttsPlay();

ttsForward();

ttsBackward();

ttsStopSyllable();

ttsStopWord();

ttsStopPhrase();
TtsChangeSpeedRate(),
TtsChangePitchDynamicRange();
TtsChangePitchHeight(),
TtsChangeGender();
ttsChangeAge();

Cocraenswowasa dyHkuna ftsPlay no3sonseT nonb3oBaTento 3anyckaTb CUHTE3 pevn B NPAMOM
HanpaeneHun, B TO Bpemsa Kak ttsForward w ttsBackword no3ponAloT NONb30BATENMID MEHATH NO3ULMIO
3anycka BOCMPOM3BEAEHMA B MNPAMOM UM 0OpaTHOM HanpaBnEHUAX COOTBETCTBEHHO. PyHKUUM
ttsStopSyllable, ttsStopWord w ttsStopPhrase onpeaensioT uHTepdeic ansa nonb3oBaTtenen, 4ToObI
OCTaHaBMMBAaTb CUHTE3 pEeYM HA YKa3aHHOW rpaHuue, Takouw Kak cnor, cnoBo U ¢pasa. CocrasnsioLas
dyHkuus ftsChangeSpeechRate ansetca uHTepdencoM Ans U3MEHEHUs TeMna CUHTE3UpyeMbl peun.
MapameTp  CKOPOCTM  NpPUMHUMaEeT 3Hadewma oTr 1 po 16. Cocrasnswowaa  @yHKUMA
ttsChangePitchDynamicRange asnsetca WHTEPdENCoM ANs M3MEHEeHUs AMHAMUMYECKOro auanasoHa
OCHOBHOrO TOHa CuHTEe3upyemon peun. Ncnonb3ya napamerp 3ToW (DYHKUMKU, YPOBEHb, NOMb30BaTEnNb
MOXET MEHATb AuHamu4yeckuh auanasoH ot 1 o 16. Tawke nonb3oBaTernb MOXET WU3MEHUTb BbICOTY
OHOBHOTO TOHa oT 1 Ao 16 npu wucnonb3oBaHMM nNapaMmeTpa BbICOTbl B COCTaBMAIOWEN YHKLUU
ttsChangePitchHeight. Coctasnaiowme dQyHkumn ttsChangeGender u ttsChangeAge nO3BONSIOT
nonsL3oBaTento U3MEHATb NON W BO3PACT NPOU3BOAUTENS CUHTETUYECKOW peyu, HasHayas 3HaYeHus Ux
napamMeTpam, Nony U BO3pacTy COOTBETCTBEHHO.

6.5 NHTepdenc Mexay CUHTE3aTOPOM peyuu U KoHBepTepoM poHem/3aknanok B FAP

B ctpyktype MPEG—4 cuHTe3atop peyn u aHuMaumsa nuua ynpasnsiioTcsi CUHXPOHHO. CuHTesaTtop
peun reHepupyeT CUHTETUYECKYI0 pedb. OaHoBpemeHHo TTS nogaet phonemeSymbol v phonemeDuration,
a Takke 3aknagku B koHseprep Phoneme/Bookmark-to-FAP. MNpeobpasoBarens ¢oHem/3aknagok B FAP
reHepupyeT COOTBETCTBYIOLLYIO aHuMauuio nuua cornacHo phonemeSymbol, phonemeDuration wn
3aknagkam.

CuHTesMpyemass peyb W aHMMauua nNuua OTHOCUTENIbHO CUHXPOHWU3MPOBaHbI KPOME BPEMEHU
abconioTHOro cmelmBaHusl. CUHXPOHU3aLMA BPEMEHU abCOMIOTHOr0 CMELUMBAHMA NPUXOAMT U3 TON e
camoii OTMETKM BPEMEHU cMeLuMBaHUA notoka 6utoB TTS. Ecnu Lip_Shape_Enable yctaHaBnusaetcsi, TO
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Lip_Shape_in_Sentence ucnonb3yeTcs, uTo6bl reHepuposatb phonemeDuration. Whaue TTS ob6ecneunBaert
nNpoAoNXUTENLHOCTU (boHeM. CuHTe3aTop peun reHepupyet Outol yaapenus w/unu wordBegin, korga y
COOTBETCTBYIOLLEN (POHEMBI €CTb yAAPEHUE, W/MNKU HAYNMHAETCS CNOBO, COOTBETCTBEHHO.

B pamkax MTTS_Text Hauano 3aknagku ANsS WCNOMb30BaHWUA NapaMeTpoB aHuMauunm nuua
naeHTuduumnpyetcsa '<FAP'. 3aknaaka AnuTca 40 3aKpbiBaloLLE yrnoBom ckobku >’

3aknaaka noaaerca TtsFAPInterface ¢ poHemoNn cneayiowero cnoBa TEKYLLEro NpearoXeHuns nocne
3aknagku. Ecnu nocne 3aknagku HET HWUKAKOro CnoBa, 3aknaaka nopaetca TisFAPInterface ¢ nocnegHen
doHEeMON npeabiayLIero Cnosa B TeKyleM npeanoxeHun. YtobObl obecneynTb aHUMaUMIO CROXKHBLIX
BbIP@XEHUW W ABWXKEHUA, paspelleHa nocnefoBaTtenbHocTb A0 40 3aknagok 6e3 crnoB Mexay HUMM.
Starftime onpepensieT Bpems, MC, OTHOCUTENbLHO Ha4vana nocnegosatenbHoctn M-TTS, korga ¢oHema
HayHeT BOCNPOU3BOAUTHLCS.

Knacc ttsFAPInterface onpeaenser CTPyKTYpy AaHHbIX AN MHTepdenca mexay CUHTE3aToOpoM peyn
1 KOHBepTepoM phoneme-to-FAP.

Tabnuua 5 — CuHtakeuc TtsFAPInterface ()

CHHTakcuc Konuyectso 6utoB MHeMoHWKa
TtsFAPInterface ()
{
PhonemeSymbol; 8 uimsbf
PhonemeDuration; 12 uimsbf
fOAverage; 8 uimsbf
HanpsxxeHue; 1 bslbf
WordBegin; 1 bslbf
3aknadka; char
Starttime; long int
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MpunoxeHue A
(cnpaBouHoe)

MpunoxeHua aekogepa npeobpasoBaHun Tekcrta B peus MPEG—4 Audio

A.1 Obwee
3Ta yacTb NPUNOXeHUs ONUCLIBAET NPUKNagHbie cueHapuun ansa aekoaepa M-TTS.

A.2 MpuknaaHon cueHapui: pacckasymk ucropuu MPEG-4 no Tpe6oBaHuio (STOD)

B npunoxenun STOD nonb3oBartenu MOryT BoiGpaTb UCTOPUIO U3 OFPOMHOM 6a3bl AaHHbIX 6uOGMoTEK
UCTOPUN, KOTOPbIE COXPAHAIOTCA HA XXECTKMX AMCKAX MM KOMNakT-auckax. Cucrema STOD uutaer BCNyx
uctoputo depes aekogep M-TTS C MHCTpyMEHTOM aHumauum nuua MPEG—4 wnu C COOTBETCTBEHHO
BblGpaHHbIMKM 06pasamu. Monb3oBaTenb MOXET OCTAHOBUTbL U MPOAOIKMTL BOCMpOMU3BeAeHUE B NOGON
MOMEHT, KOria OH 3ax04eT, Yepes Nonb3oBarenbCckue MHTepdENCh NIOKanbLHOW MaLLMHBI (HAaNnpuMep, Mblllb
unu knasuatypa). lNMonb3oBatens MOXeET Takke BblIOpaTb MO, BO3PACT, U TEMIM Pe4vn 3IrEeKTPOHHOro
pacckasunka UCTOpUM.

CuHXpoHu3auua mexay aekoaepom M-TTS ¢ MHCTPYMEHTOM aHumauuu nuua MPEG—4 peanuayetca
npyu UCMOSL30BaHUM TOrO Xe Camoro BpemeHu komnosuuum aekoaepa M-TTS AN MHCTPpYMEHTa aHumauuu
nuua MPEG—4.

A.3 MpuknagHou cueHapui: npeodpaszoBaHue TEKCTA B peyb ¢ kuHounsmMom MPEG-4 Audio

B aTOM NpuUnoxeHunm CUHXpPOHU3Mpyemoe BocnpousBeaeHue agekoaepa M-TTS u 3akoaupoBaHHOTO
KMHOChunbMa sIBNSIETCA camou BaXKHOW npoGnemoni. Apxutektypa aekogepa M-TTS MmoxeT obecneuutb
HECKONbKO CTeneHerd CUHXpOHu3auuu. BobipaBHuBaa BpeMA CMeLUMBaHUA Kaxpaoro TTS_Sentence, moxet
ObITb NEerko AOCTUrHyTa rpybas cteneHb CUHXPOHM3auuuM U (DYHKUMOHANBHOCTM pexxuMa npuema. YUtoObl
nonyyntb Gonee TOHKYID CTENeHb CUHXPOHM3auuu, cneayer ucnonb3oBatb MHopmauuio o Lip_Shape.
Haunbonee ToHKas cTeneHb CUHXPOHM3aUUM MOXET ObiTb AOCTUrHYTa NPU UCMONb3OBAHUW UH(pOpPMaLMK O
npocoauM M CBA3AHHOM C BMAEO WH(popmauun, Takow kak Sentence_Duration, Position_in_Sentence wn
Offset.

C 9TOM BO3MOXHOCTbIO CMHXPOHMU3aUuu aekoaep M-TTS MOXET UCNONbL3OBATLCA AN KONWPOBAaHUA
knHodunebma, ucrnone3ya Lip_Shape v Lip_Shape_in_Sentence.

A.4 3aknagku, ucnonb3ywme TTS u anumaumo nuua MPEG—4 Audio cOOTBETCTBEHHO
pexumy cneusdgekroB

3aknagku MO3BOMAIOT AHMMUPOBATL MNULO, MCMONb3ys napameTpol aHuMmauum nuua (FAP) B
COYETaHUM C aHMMauuen prta, nonydyeHHou M3 coHeMm. FAP 3aknagku NPUMEHSIOTCA K nuuy, noka apyras
3aknagka He cOpacbiBaetr FAP. Pa3paboTka KOHTEHTOB, KOTOPble BOCMPOU3BOAAT KaXaoe MnpearnoxeHue,
He3aBuCMMOe OT pexuma cneuyadpdektoB, Tpebyer, uTtoGbl 3aknagku TeKcTa, KOTopble Oyayr
NMPOU3HOCUTLCS, MOBTOPSINMUCbL B HAyarne KaXaoro npeanoxXeHusi, 4tobbl MHULUMANM3UpOBaTb IULIO B
COCTOSIHME, KOTOpOe onpeaensaeTcs npeablaywym npeanoxeHueM. B aToM cnyyae, MOXET NMpPOU3ONTM
HEKOTOPOE  HECOOTBETCTBUE  CUHXpPOHM3aUMM B Hayane npeanoxenns. OpHako  cucrema
BOCCTaHaBNnuBaeTcs, korga obpabarbiBaeTcs HOBasA 3aKnajka.

A.5 Moaynb npou3BosibHOro gocrtyna
Kaxpgoe TTS_Sentence sapnaerca moaynemM Nnpon3BosibHOrO 40CTyna.
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