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HUCTOPUSA CO3JAHUSA U PABBUTUSA B BEJIAPYCH
KOMIIBIOTEPHBIX CUCTEM PACIIO3HABAHUA U CUHTE3A PEYUN

Onucwisaemcs 40-nemusisi ucmopust cozoanusi u pazeumus 6 bBerapycu KOMnbIOmMepHbiX
cucmeMm pacno3naéaHus U CUHMe3d peyul, SKI0YAIOWAs HAYAIbHbILL IMAn 8 pamMKax 2pynnvl uc-
cnedosanust peuu 6 Munckom paouomexuuyeckom uncmumyme (1965 — 1974), pazeumue ucciedo-
eanuil 6 cocmage aabopamopuu obpabomku peuesvix cuchanog Mockosckoeo omoenenus Llen-
MPATLHO2O HAYYHO-UCCAEO08AMENbCK020 uncmumyma ceésasu (1974 — 1988) u noseiiwyro ucmo-
Ppuio  pazpabomox KOMRbIOMEPHLIX CUCHEM PACNO3HABANHUA U cunme3sa pedu 6 aabopamopuu UTK
(noine OUIIN) HAH Benapycu. Onucwigaromcest nocieOHue HayuHvie u npaKkmuieckue papabomru
nabopamopuu, 8 YACMHOCMU KOMNLIOMEPHOE KIOHUPOBAHUE NEPCOHAILHO0 2010CA U OUKYUU Ye-
J108eKa.

BBenenne

[Ipupoaa n MexaHU3MBI PeYH BOJHOBAJIM €IllIe CpeAHEBEKOBHIX (unocodos. IlepBrie mombITKu
CO3/1aHUS MEXaHMUYECKOW roBopsiel MamuHbl oTHocATcs K KoHIy X VIII B., korna Bo BpeMeHa npas-
nenus Exatepunst 11 [lerepOyprckas akameMus HayK oObsIBHIAa BCEMHPHBIN KOHKYPC Ha 0OBSICHEHHE
MIPUPOIBI TIIACHBIX 3BYKOB. [loOeauTeneM koHKypca ctan npodeccop IleTepOyprckoro yHUBepcUuTeTa
KpanTtuenmreiiH, KOTOpBIA MOCTPOHI CHCTEMY AKyCTHUECKHUX PE30HATOPOB, M3ABABIIMX TJIaCHBIC
3BYKH PYCCKOW pe4H MpH MOMOIIHM BHOPHUPYIOMIHUX S3BIYKOB, BO30Y>KIAEMBIX BO3AYIIHBIM TTOTOKOM.
Heckonbko mo3xe HeMenkuii Mexanuk B. ¢on Kemmenen pazpaboran 6osee CI0XKHYIO MOJIEITb TeHE-
paumu cBsizHOU peu (puc. 1). B Heli B ponu pe3oHa-
TOpPOB PEUEBOr0 TpaKTa BHICTyMaja rHOKas TpyOka
W3 KOXH, yIpaBisgeMas omnepaTopoM. Mmennch Tak-
K€ OTBEPCTHA I UMUTALUK HOCOBBIX TOJOCTEH U
PYYKH YOpaBJCHUS CBUCTKAMH, CO3[aBaBLUIMMU
(pukatuBHBIC 3BYKH. CIEAYIOMHMM 3aMETHBIM IIIa-
rOM B MOHUMAaHWW TPHUPOIBI PEUH CTAJI0 CO3JaHHE
BO BrOpoil monoBuHe XIX B. HEeMenkuM (pr3nKOM
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—  puM 3BYKOB pe4u. B 4acTHOCTH, UM BNEPBLIE ObUIH

Gomwgramessiuie wevw U3yYeHbl (POPMAHTHBIC XapaKTEPUCTHKH TJIACHBIX
Puc. 1. Cunreszatop Kemnenena 3BYKOB.

Co3naHue HepBbIX TEXHUUYECKUX CHUCTEM 00-
paboTKH peuu CBS3aHO C Pa3BUTHUEM PaIUO3IEKTPOHHUKH B mepBoii monoBuHe XX B. B 1939 r. amepu-
KaHCKu# yueHslit Jlannmu npoaemonctpuposan Bokoaep (Voice Coders), KOTOPBIi BIOCIEICTBUM CTaJ
IPOTOTHUIIOM 3JIEKTPOHHOMN TOBOpSILEH MallMHBI U aHaiau3aropa peud. Creayromas 3aMeTHas MOIbIT-
Ka CHHTE3a pedn OblIa CBS3aHA C Pa3BUTHEM 3BYKOBOT'O KHHO U 3JICKTPOHHOU My3BIKH. B MOCKOBCKOM
Crynuu snexTpoHHON My3biku Mysest A.H. Ckpsabuna ee coTpyqHuK Myp3uH CKOHCTpYHUpOBasl OaHK
«YHUCTBIX TOHOB)» Ha OCHOBE CTEKJISTHHOTO JTUCKA, OUYEHb ITOXOXKETr0 HA COBPEMEHHBIH KOMIIAKT-IUCK.
Ha ero ocHoBe 6611 co3nan cuHTe3aTop 3BykoB AHC (oT nHMIIMamoB kommo3utropa CKpsOuHA, KOTO-
POMy MOCBATHII CBOE U300peTeHne aBTop). [lepBrle MoaenM TOBOPSILUX YCTPOMCTB TOTO BpeMEHHU OblI-
JM OYeHb MMOXOXH HA MY3bIKaJbHbIC HHCTPYMEHTHI, a 00y4eHHE OIepaTOpOB HAlIOMUHAIO O0y4YeHUE
MY3bIKaHTOB U TPEOOBAIO HEMAJIO BPEMEHH M CIIOCOOHOCTEH.

C mauana 1940-x rT. MOSBUIIUCH TIEPBBIC PAOOTHI, TIOCBSIIICHHBIE KOJTUPOBAHUIO M PACIIO3HAaBa-
U0 peun. B 1943 1. B xypHane «Ycnexu Quzndeckux HayK» ObLTa OMyOJMKOBaHA CTaThs JICHUH-
rpajackoro mnpogeccopa MsCHUKOBa, B KOTOPOI BIIEPBbIE ONMCAHO YCTPOICTBO PAaCHO3HABAHMS IJlac-
HbIX (poHEM pycckoi peun. Cpasy Iocie OKOHYaHHUsS BOMHBI KPYIHBIE MHBECTHLMH B 3Ty 001acTh
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HayK{ OBUIN CIIeTaHbl HETIOCpeacTBeHHO Mo ykazanuio U.B. Ctammra. B MockBe Obuta co3mana opra-
Huzanust «HWM-100», rae 0oJibInoi KOJJICKTUB MAaTEeMAaTHKOB, (PU3UKOB W MHXKEHEPOB pelian mpo-
0JIeMbI KOIMPOBAaHUS PEUCBOTO CUTHANA, WICHTH()HUKAIMKA JUYHOCTH 1O TOJIOCY M PACIO3HABAHUS
KITIOUEBBIX CIIOB B IIOTOKE pedr. DTOT MEPUO]] PEUEBBIX MUCCIIE0OBaHNH TIpekpacHo omrcaH A. Corke-
HUIBIHBIM B poMaHe «B xpyre nmepBom». B xorme 1960-x rT. B paMKax BBITIOJIHEHUS OHOTO M3 X03/0-
TOBOPOB aBTOPY MOCYACTIIMBUIIOCH COTPYAHUYATH C HEKOTOPBIMU U3 MPOTOTHUIIOB T€POEB 3TOI'0 POMAHA.

1. HauanbHBI 3Tan pa3sBUTHS pevyeBbIX HcclenoBannii B beaapycn

Hauano coBpemeHHON wuctopun peueBblx uccnenoBanuii B CCCP matupyercs cepeanHoit
60-x IT. MPOIIJIOrO BeKa, KOT/la BIEpBBIE Hadana pabotats Bcecoro3Has mkona-ceMUHAp MO aBTOMa-
THYECKOMY PacIiO3HABaHMIO CIIyXOBBIX 00pa3oB (APCO), cobupapiuas B jayuiiue roast 10 300 ygact-
HUKOB. K 3TOMY k€ BpeMEHU OTHOCHUTCS M HaudallbHbIM 3Tall pa3BUTHUS PEUYEBbIX HcclenoBanuil B be-
napycu. B 1965 r. B HayuHOIi nabopaTopun Kadeapsl paauonpueMHBIX YCTPOHCTB MUHCKOTO paano-
TEXHUYECKOTO WHCTUTYTA MO/ PYKOBOJCTBOM aBTOpA 3TOW CTaThu OblIa OpraHU30BaHa rpymia uccie-
JIoBaHUsl pedeBbix curHaioB. B To Bpema B Hee Bxomunu H.IL [ertsapes, b.B.Ilanuenxo,
M.K. ®areeB u ap. Hexotopsie U3 HUX U 110 cei IeHb pabOTaIOT B 3TOM 001acTH.

[lepBble MccnenoBaHus TPYIIBI OBUIN CBS3aHBI ¢ pa3paOdOTKON OOIIMX MPUHIIMIIOB aHAIN3a pe-
YEeBbIX CUI'HAJIOB M BBIIEICHUS MH(GOPMATUBHBIX IPU3HAKOB, KOTOPbHIE IO3BOJIMIN OBl NPEACTABUTH
HETIPEPHIBHBIA PEUEBOM CHUTHAJ MOCIEAOBATEIFHOCTEIO (JOHETHUECKUX CETMEHTOB. Pe3ymnbTaThl 3THX
uccienoBaHuil ObutM 0000IEHBI B IuccepTanuu aBropa «HexoTopble BONMpOCH aHanHM3a pEUEBBIX
CHUTHAJIOBY, 3amuiieHHol B 1968 r. B MockoBckom TocHUN paamo. Hanbomnee BaxkHBIC Pe3ysIbTAaTHI
9TO¥ paboTHI MO3IHEE OBLTH OITyOJIMKOBAaHBI B aBTOPUTETHBIX MEKIyHAPOIHBIX JKypHanax [1, 2]. Ha
0aze sTux uccnenosanuii Buepssle B CCCP Op110 pa3paboTaHO OTHOCHTENBHO MPOCTOE YCTPOUCTBO
pacmno3HaBaHusl peueBbix KoMaHAa «Ce3aM-2», monyumBiiee B 1968 r. cepebpsHyto menans BJ/IHX
CCCP. YcTpo#CTBO COCTOSITO M3 IBYX OJIOKOB: aHAIM3aTOpa MPU3HAKOB PEYCBOTO CUTHAJA, TAKMX KaK
«TOJIOCOBOM», «ITYMHBIN», «TTIACHBIN» U JIp., U CUETYMKA KOJMYECTBA IPU3HAKOB B pEYEBON KOMaH/IE.
JocTturayTa JOCTaTOYHO BHICOKAsi HAAEKHOCTD pacno3HaBaHus 20 koMaHA (BKiIIoYas Ha3BaHUs nudp)
HE3aBHCHMO OT Irojoca AMKTOpa, 'POMKOCTU M TeMIa Ipou3HOIIeHMs. Brmocnenctsuu, ko aHio 50-
JeTusT KOMCOMOJa, YCTPOMCTBO ObUIO MoJapeHO MHHCKHUM paJuOTEeXHHYECKUM HHCTUTYTOM lleH-
TpanbHOMy KoMuteTy JIKCMb n HaxoauTcs HbIHE B 3allacHHKaX benopycckoro KpaeBemq4eckoro mMy-
3ed. B ToT e nepuon OblM pa3paboTaHbl CHELUATIN3UPOBAHHBIE IPUOOPHI AJIS SKCIEPUMEHTAIBHO-
(hOHETHUECKUX HCCIIEAOBAaHUN PEUM: aHAJIM3aTOp ITUHAMUYECKUX CIIEKTPOB M MHTOHOIpad, ¢ IOMO-
b0 KOTOPBIX B MOCIEAYIOIINE TOBI MIPOBE-
JIeHbl MHOTOYHCIICHHBIE MCCIIeOBaHus B (o-
HEeTHYeCKUX Jaboparopusix MHcTUTyTa SI3BI-
ko3HaHusd AH BCCP u MHUHCKOTO MHCTHTYTa
WHOCTPaHHBIX SA3BIKOB.

HccrnenoBanuss AMHAMHYECKUX CIIEK-
TPOB PEYM Jalld TOITUYOK Pa3BUTHUIO HEJIMHEH-
HBIX METOJIOB COIOCTAaBJIEHUS paclo3HaBae-
MBIX CJIOB YCTHOH pPEYd C HX 3TaJOHaMH.
CrexTpalibHbIe W300pKECHUS PEUd, B OTIIH-
Yyhe OT OOBIYHBIX BU3YAIbHBIX HW300paKeHUH
00BEKTOB, MOTYT  TOJBEPraTbCs HEKOHTPO-
JUPYEMBbIM HEJIMHEHHBIM HCKKEHUSIM Bpe-
MEHHOH ocu. Ha pwuc. 2 moka3aHbl 1Ba CIEK-
TPaJbHBIX HM300paKEHUs CIOBA «aBTOMAIIH- Puc. 2. CriekTpasibHbIe H300paKeHHs pedn
Ha», [IPOU3HECEHHBIX OJHUM M TE€M K€ JIUK-

TOPOM C Pa3JIUYHBIM TeMIOM peuu. VI3 pucyHKa BHIHO, YTO NPH YCKOPEHHOM TeMIle (HWXKHASA CIIEK-
TporpaMMa) npu oOILIeM COKPALIeHUH JIUTeNLHOCTH ciioBa Ha 30% MIMTENHHOCTD 3BYKOB YAapHOTO
CJIOTa MPaKTHYECKH He W3MEHMJIACh, a HEKOTOPBIX 3BYKOB B O€3ylapHBIX CJIOrax COKpaTHiach Oonee
yeM B ABa pasa. M3 npuseneHHoro npuMepa BUIHO, YTO IPOCTOr0 MACHITAOMPOBAHUS CIIEKTPaIbHBIX
n300paXeHUH HEJTOCTATOYHO JJISl X HaJeKHOTo pacro3HaBaHus. Curyanus, o0pa3HO TOBOpS, CX0kKa
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C TOM, KOTOpasi Moria Obl BOSHUKHYTH B YCIOBHSIX «KPHUBOTO 3€pKajia» MpU paclo3HaBaHUM 3PUTENb-
HBIX 00pa3oB. Pemenre QyHaaMeHTAIBEHON TTPOOIEMBI pacTio3HABAHUS PEUH, CBSI3aHHOW ¢ HEITWHEH-
HBIMU UCK2KCHUSMH BPEMEHHOM OCH, OBUIO MPEIIOKEHO HE3aBUCHMO M MIPAKTUIECKH OJHOBPEMEHHO
I'.C. Cnyukepom (MockoBckuit rocHUW paguo) u T. I'. Bunmiokom (MucTuTyT Knbepuetuku AH
YCCP) Bo BTOpOii mosiosuHe 1960-x rr. CyTh MIPEeAIOKEHHOTO PEIICHUS 3aKII0YaIach B HAX0XKICHUH
METOJaMH THHAMUYECKOTO MPOTPaMMHPOBAHHUS ONTHMAJIBHOTO ITyTH Ha Tpade JOKaJbHBIX paccTosi-
HUM MEXIy BPEMEHHBIMH OTCUETaMH BEKTOPOB Paclio3HABAEMOr0 W 3TajJoHHOTro cnekTpoB (II-
Mmetox). B 1969 r. aBTopom coBmecTHO ¢ coTpyaaukamu Mockosckoro rocHUU paano 6vita omy0im-
KOBaHa CTaThs [3], B KOTOPO# MaHO manbHewee pasputue JII-MeToma M HCKITIOYUTEITEHO BaKHOTO
NPaKTHYECKOTO CIydast, KOrJla IpaHHLbl PACIIO3HABAEMOT'0 CJIOBA HEM3BECTHBI, T. €. ISl PELICHUS 3a-
Jauu 0OHapYKEHHUS M paclio3HaBaHUs 3ByKOCOUETaHUI B HEIIPEPHIBHOM pedeBoM curHaie. All-meron
MOJTYYHMJT IIUPOKOE MIPU3HAHNE 3apyO0eKHBIX MCCenoBaTeNlel W HapsIAy ¢ METOJOM CKPBITHIX MapKOB-
CKHX MOJETEH /IO CHX MOp UCTIOIh3yeTCsI B COBPEMEHHBIX CUCTEMaX PacIiO3HABAHUS PEUH.

K konmy 1960-x rr. oTHOCHTCS Takke Hadayuo padoT MO CO3JaHMI0 CHHTE3aTOpoB peun. Ctu-
MYJIOM K BBITIOJHEHHIO 3THX pabOT MOCIYXHUJIO OCO3HAHHE TOT0, YTO pa3paboTKa W MCCIeTOBaHHUE
MOJENIe CHHTE3a PEUN — OTO MPSIMOU ITYTh K MOJIYICHHIO 0oJiee ETaTbHBIX 3HAHUM O MPUPOJIe 00pa-
30BaHMA M CBOWCTBAaX PEUEBOr0 CHIHATA, ONHMPAsCh Ha KOTOpPHIE B AajbHEUIIEM MOXKHO OyneT mo-
CTpOUTH Oo0Jiee COBEPLICHHBIC AITOPUTMBI aHAJM3a M paclo3HaBaHus peud. HemanoBaxHyr0 poiib B
OCBOEHUH MHUPOBOTO TEXHOJOTHYECKOTO YPOBHS CHHTE3a PEYM TOTO BPEMEHH ChIrpaja HaydHas CTa-
KUPOBKa aBTopa 3Toil crarbu B 1970 1. B maboparopuu npocdeccopa Jlopenua (3auHOyprekuii yHu-
BepcuTeT), rae Oblia pa3paboTaHa OfHa U3 MEPBBIX (OPMAHTHBIX MOJEINE CHHTE3a PeveBbIX CHI'HA-
noB. C IOMOIIBIO CHHTE3aTOopa 3TOW Jab0opaTOpuy ObUIM BIIEPBBIE MONYYEHBI BHICOKOKAYECTBEHHBIE
00paspl CHHTE3UPOBAHHOM PYCCKOM PEUH.

[lepBas, moka emie He BIOJHE COBEpPLICHHAs MOJENb CHHTE3aTOpa PYCCKOH pedH I0 TeK-
cry «®Donemadon-1» (puc. 3) «3aroBopmwia» B Hadaie
1970-x rT., M ycuex B €€ CO3IaHUU CBS3aH, IPEXKIE BCETO, C
pa3paboTKOW HOBBIX METOJOB allapaTHOH peanu3aluu
(hopMaHTHOTO CHHTE3a peueBBIX cuUrHaNOB. [Ipuniumn ¢op-
MaHTHOTO CHHTE3a PEYEBBIX CHTHAJIOB OCHOBAH HA MOJENH-
. pOBaHUM CBOWMCTB MCTOYHHKOB BO30YXIEHHs (TOJIOCOBOTO H
LT . IIYMOBOTO) M PE30HAHCHBIX ((POpMaHTHBIX) XapaKTEPUCTHK
pedeBoro amnmapara dejoBeka. B pycckoM si3bike 42 GoHeMbI
(Menmpyaiiiiue CMBICTIOPA3TMYNTENIbHBIE 3BYKOBBIE EIHHH-
Ibl), KOKIOW M3 KOTOPHIX COOTBETCTBYET OIPEICIICHHBIH
Ha0op (OPMAaHTHBIX MapaMeTPOB (YaCTOTHI M AMIUTUTY.IBI
(dopmant). B pesynbrare dKCHEpUMEHTAILHBIX HCCIIE0Ba-
HUI OBUI CO3J]aH MOJHBIH HA00P HOPMAHTHBIX «IIOPTPETOBY
(oHeM, MO3BONUBILMI BIEPBBIE OCYLIECTBUTH CHHTE3 pYC-
CKOl peuy 1o MPOU3BOIBHOMY TeKCTy. [lo3nHee mosiBIIachk ymydiieHHas Bepcus cuHTezatopa — «Do-
HemaoH-2» — C IOTIOJHUTEIBHBIM 0JI0KOM IpeoOpa3oBanus «poHema — aIoHoH».
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Puc. 3. Cunresarop «Donemadon-1»

2. Uctopus «cpeanux jer» (1970 — 1980-¢)

Pemaromnyio posib B OpHEHTHPOBKE Ha peIIeHHWE MPHUKIATHBIX 3a/1a4 CHIrPajo CO3/IaHUE B
1974 r. naboparopun 00pabOTKH PEUYEBBIX CHT'HAJIOB B COCTABE MUHCKOTO OT/eia MOCKOBCKOTO OT/e-
nenusi lleHTpanbHOrO Hay4yHO-HccieAoOBaTeNbckoro nHeTuTyTa cBsizsn (MOLIHMUC). B 1976 r. Ha
Bcecoroznom cemunape APCO-9, nposenenHoM B MUHCKE, OBIT BIIEPBBIE MTPOJEMOHCTPHUPOBAH IIPO-
TOTHIT aBTOMAaTHYECKO# TenehOHHON CIIpaBOYHOMN CIyKOBI C CHHTE3UPOBAHHBIM PEYEBBIM OTBETOM, a
yxke ¢ Hadana 1980-x rr. B MUHCKe JITUTENLHOE BpeMs padoTana CHCTeMa aBTOMATHYECKON 003BOHKH
JIOJDKHUKOB 33 MEXXIyropoaaue meperoBopsl. K cepenmrae 1980-x rT. 3Ta ccTeMa Oblla BHEAPEHA BO
mHorux ropoaax CCCP. YcnemHoMy BHEIPEHHIO CHHTE3aTOPOB PEUX MPEAIIECTBOBAa IUTEIbHAS
paboTa Mo COBEPIIICHCTBOBAHUIO KaK Ka4eCTBEHHBIX TIOKa3aTeNeii CHHTE3UPOBAHHON PEeUH, TaK U TeX-
HOJIOTUU WX peaM3allii B Ka4eCTBE HOBOT'O KJIacca BHEIIHUX ycTpodcTB OBM. OcHOBHBIM Hemoc-
TaTKOM TIEPBBIX Mojeneil cuaTe3aTopoB «DonemadoH-1, -2» OBUTH HEIOCTATOYHO BHICOKHE pazbop-
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YUBOCTh W Ka4eCTBO CHHTE3WPOBAHHOW pedH, 0OYCIIOBIEHHBIE, IIPEXKIE BCETO, HCIIOIb30BaHNEM TIpe-
JeNBHO YIPOIICHHBIX MOJIeNiel B3aMMOJAEHCTBHS 3BYKOB B Ipoliecce pedeoOpasoBaHus (3PQeKToB
KOAPTHUKYJISIIHMU U PEAYKIMK) U HEAOCTaTOYHO NPOpadOTaHHON MO/EN HHTOHUPOBAHHS PEUH T10 TEK-
cty. B crniegyromeit monenn — «@onemadoH-3» — ObIITH BBEJEHBI JOIIOJHATENbHBIE OJIOKH MOAETUPO-
BaHUS MPOIECCOB APTHUKYJIISAINHA M HHTOHUPOBAHUA pedH [4], YTO CYIIECTBEHHO MOBBICHIIO KAY€CTBEH-
HBIE TIOKa3aTeNIN CHHTE3UPOBAHHOH peun.

S B 1979 r. «®onemadon-3» neMoHCcTpupoBaics Ha Bce-
MUpHOU BhIcTaBKe «Temexkom-79» B XKenere (puc. 4). N3Bect-
HBIH panTact Aptyp Knapk, mocerus naBuibod CCCP u o3Ha-
KOMHMBIINCH C CHHTE3aTOPOM PEYH, 3alncajl B KHUTY OT3BIBOB:
«Bbl mpeapocxutuian Mou (antazuum u3 ¢uiapma “Kocmude-
ckas oamcces — 2001”», a mBeiinapckas razera «O0o3peBa-
Tesb» olyOnrKoBana cratblo «Temepb pycckue u3y4aroT HHO-
CTpaHHBIE SI3BIKM C MOMOINBIO KOMIIBIOTEPA, KOTOPBIA TOBO-
puT.

BaxHyto ponb B CO3/IaHMM MPOMBILIUIEHHBIX CUHTE3aTO-
POB peuH chirpaia pa3paboTka MOJIHOCTHIO HU(PPOBON MOIEIN
cunTezaropa peun «Donemadon-4» (1983 r.). Ee cepwmiinbrit
Boimyck BrepBble B CCCP 6bu1 Hanaxken Ha [10 «KBapiy (Ka-
JUHUHTPaN) Onarofapsi 3HTY3Ma3My COTPYIHHKOB KOHCTPYK-
TOPCKOTO OTaena, Bosriarmsiemoro B.I1. AdonacbeBpiM. 3a-
METHBIN CIIe]] B UICTOPUHU peueBbIX TexHomoruid 1980-x rT. oc-
taBuiu coBMecTHBIE ¢ [10 «KBapIip) ombITHO-KOHCTPYKTOPCKHE
pa3paboTKN U TMOCIEAYIOIee CepruitHOe MPOU3BOJCTBO CHCTeE-
MBI pacrio3HaBaHus peun «Ce3am» W PEYEeBOr0 TEpMHHAIA
«Mapc» (puc. 5). KimroueByio posib B MX CO3JaHHU CBITpasi

Puc. 4. «Donemadon-3» paspaboTku  cOTpyaHMKOB  JjaGoparopun  MOLIHUUC

Ha BbicTaBKe B JKenene H.II. Hertapesa u B.B. lllatepuuka. B pedeBoMm TepmmuHaie
«Mapc» BIiepBble ObUTM MHTETPUPOBaHBI (YHKLIMHU paclio3HaBaHUS M CHHTE3a peud. B ocHOBy anro-
PUTMOB pacro3HaBaHUs PEUH IOJIOKEH YIOMSHYTHIM panee J[I-MeToq NpUHATHS CIIOBECHBIX pelle-
HUl Ha Oa3e HaOopa (OpMAHTHBIX MPU3HAKOB peueBoro curHajiga. OmbiTHeIE 00pasipl cucteM «Ce-
3aM» 1 «Mapcy ObUTH BHIMOITHEHBI HA MUKPOIPOIIECCOPHOM OCHOBE U 110 TIapamMeTpaM Ha3HAuCHHS HE
YCTYyNaI! JIyYIIM 3apyOesKHBIM aHAJIOTaM TOrO BpeMeHU. OpUrHHANBHOCTh TEXHUYECKUX PEIICHHH,
WCTIONIF30BaHHBIX MpH co3fannu cucteM «Doremadon», «Cezam» u «Mapcey, 3alnIeHa MHOTOYHC-
JIEHHBIMH aBTOpcKuMH cBHmeTenscTBaMu CCCP.

K naganmy 1984 r. oTHOCHTCSI OKOHUATeNbHasE (OPMYIMPOBKA, TEOPETUUECKAsT U IKCIIEPUMEH-
TaJbHas pa3padOTKU €IUHOTO JIMHIBOAKYCTUYECKOTO MOJIX0/a K PELICHUIO MPOOJIeMbl CHHTE3a peun
0 TEKCTY, €T0 pealn3anus B BHJE TEXHUIECKIX CUCTEM
U NPaKTUYECKOE BHEAPEHUE B COCTaBE ABTOMATH3HMPO-
BaHHBIX CHCTEM YIIPaBIICHUS U CBS3U. Pe3ynbTaThl 3THX
HCCIIeIOBaHNM OBLTH 0000IIEHBI B TOKTOPCKOM muccep-
Tanuu aBTopa «MeTobpl aBTOMAaTHIECKOTO CHHTE3a pyc-
CKOH peun 1o TeKcTy», 3amuiieHHoil B 1984 r. B Un-
CTUTYTE O3JIEKTPOHUKH W BBIYUCIUTEIHHON TEXHHUKH
Axanemun Hayk JlarBuiickoit CCP. [lo3mHee momydeH-
HBIE pe3ybTaThl ObLIM aJalTUPOBAHBI I CUCTEM CHH-
T€3a pey Ha IPYTruX €BpOIEHCKHUX s3bIKax. B wacTHO-
CTH, Oiarofaps COTpyIHHYECTBY ¢ mpodeccopom MuH-
CKOTO MHCTUTyTa MHOCTpaHHBIX s3bikOB E.b. KapneB-
ckoif, k 1987 . Opu1a pazpaboTaHa aHTIOSA3bIYHAS BEp-
cus cuHTe3aropa [5], meMoHCTpupoBamiascs Ha Bce-
MHUPHOM KOHTpecce (POHETHIECKMX HAyK M MOTyYHBIIAs
BBICOKYIO OIICHKY aHTJIOSI3BIYHBIX CHenuannucToB. OnuH
13 BUOHEWIINX B MUpe uccieaoBareneld peun I'. @anT Hamucan B kHure oT3eiBoB: «Thank you for

Puc. 5. Peuesoit Tepmunan «Mapcey»
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demo of really good English synthesis» («Crnacu6o 3a JeMOHCTpAIMIO OYE€Hb XOPOIIEro CHHTE3a aHT-
JTUHACKON pedum»).

3. HoBeiimas ucropus

B 1988 r. Ha 6a3e naboparopun MOLIHMUC B MHcTHTyTe TexHuyeckoil kubepHeTnku AH
BCCP 65n11a coznmana jabopaTopys paclio3HaBaHUS W CHHTE3a PEUd, Ha JTODKHOCTE 3aBEAYIONIETO KO-
TOPOH AMpEKIMEH MHCTUTYTA OBUT IIPUTIIAIIICH aBTOp 3TOHM craTh. KoHen 1980-x rr. o3HaMeHOBAJICS
MOSIBJICHUEM TIEPBBIX MEPCOHATBHBIX KOMIIBIOTEPOB, MO3TOMY B IIaHaX PadOT JIabOpaTOPHU IMOSIBU-
Jach TEMaTHWKa, CBs3aHHas ¢ ocHameHHeM [IK cuctemoii pedeBOoro BBOMA-BBEIBOAA WH(MOPMAIIHH.
DOopMaHTHBIN METO/, KOTOPBIA TONTOE BpeMs Urpal KIIOYEBYIO POJIb B CHCTEMaxX CHHTE3a Pedd Mo
TEKCTY, HE TIOAXOIMI AJISl 3TOH e h3-32 HE0OXO0AUMOCTH OO0JBIIOr0 00beMa BBIYHCICHUH B peab-
HOM BpeMeHH. B konie 1980-x rr. ObUT MpeioKeH HOBbIH MUKpoBONHOBOM (MB) MeTon cuHTE3a pe-
YEBBIX CUTHAJIOB [6], B KOTOPOM BMECTO BBIYUCIICHHHA (DOPMAHTHBIX KOJIcOaHMIA (3BYKOBBIX BOJIH) HC-
M0JIb30BaJICA TIOATOTOBJICHHBIN 3apaHee HaOOp MUKPOBOJIH €CTECTBEHHOTO peueBoro curnana. Habop
MHUKPOBOJH COCTOSUT M3 OTPE3KOB CHTHAaJa, paBHBIX AJIUTEIBHOCTH MEPHUOA, @ UX KOJHMYECTBO, HEOO-
XOJMMO€ JUTSI TeHEpaIiu JI00ro 3ByKa ped, JOCTUTATIO HECKOJNBKUX coTeH. MB-meron BormiomieH
A.H. BanoBsiM B cunrte3zatope «PonemadoH-5» B Buie cneuuanusupoBanHoro I1O0 cuHTesaTopa,
OpPUECHTUPOBAHHOTO Ha paboOTy C BHYTpEH-
HEel 3BYKOBOW IUTaTON MO0 C aBTOHOM-
HBIM YCTPOWCTBOM, TOAKITIOYAEMBIM K
nopry RS-232 (puc. 6). YnuBurenbHas
JUIST MHOTHIX KOMIIAaKTHOCTE ero 1O (Bcero
64 KO) mo3Boimia OCHACTUTh CHHTE30M
peun yxe nepseie IBM PC-XT u naxe
oreuectBeHHble [IK EC1840. Cunresatop
peun ObUT BOCTpeOOBAaH BO MHOTHX IIpak-
TUYECKUX TPHIOKEHHUSIX, HO OCOOEHHO
IIMPOKO OH HCHOJB3YETCS HE3PSUUMU
nonp3oBaTersiMu 11K, (bonee coTHH KOM-
TUIEKTOB CTIEHMAIM3UPOBAHHBIX alllapar-
HO-MIPOTPAaMMHBIX TIPOAYKTOB Uil He-

Puc. 6. MUKpOBOJIHOBOW CHHTE3aTOp pEeUH 3pSKX OBUIM CO3IAHBI U PACIIPOCTPAHCHBI

I'.B. Jlocuxom B Poccuu, Ykpaune u bena-

pycu B nepBoit nonoBune 1990-x rr.). Jo cux mop eme ero BhojHE pa300purMBOE 3By4aHHE MOKHO

ycablnate, npuobpers Ha peiHke CD-ROM «l'oBopsimas mblmb». B pganmpHeiimem Ha OCHOBE

MB-mMetona ObITH pa3zpaboTaHbl BEPCHU JJISl YEHICKOTO U TOJBCKOTO SI3BIKOB, & TAKXKE aBTOHOMHBIN

OJTHOTIIATHBIA MOJYJIb CHHTE3a PEedr, YKPAWHCKOSI3bIYHASI BEpCHsI KOTOPOTO HEKOTOpoe Bpems pabdo-
Tasia Ha JJMHUU KHEBCKOTO METPO.

Crio>xHast PDKOHOMHYECKas: CUTYyaIus, CIIOXKHUBIIAsACSA B cTpaHe B cepeauae 1990-x rr., 3acTaBis-
JIa UCKaTh UCTOYHUKH (PMHAHCHPOBAHHS MCCIIETOBAHUM 3a pyOekoM, B MEPBYIO o4depens B popme co-
BMECTHBIX MEXIyHapOAHBIX MPOEKTOB. [IepBbIM M3 HUX CTal MEXIYyHApOIHBINA NPOEKT «JIBYsS3bIYHBII
CUHTE3 peur — HeMelkuid / pycckui» (1995 — 1996), BBIMOMHABIIMIACS COBMECTHO C Jlpe3neHCKUM
TEXHMYECKUM YHHMBEPCHUTETOM H (HHAHCHPOBABIIMHCSA TI€pMAHCKUM HaydyHbiM (ougom FTU
Karlsruhe. OcHOBHBIE pe3yabTaThl 3TOr0 MPOEKTa U3JIOKEHBI B padote [7].

Crnenyromum ObUT IPOEKT «AHAJIU3 €CTECTBEHHOTO s3bIKa U peum» (1996 — 1997), BBINOIHAB-
mmiicst coBMecTHO ¢ CaapOprokeHckuM yHuBepcuteToM (I'epmaHus), MaHUYeCTEpCKUM YHHBEPCUTE-
toM (BenukoOpuranus) u MacTUTyTOM IIpobiieM nepenaun uHGopmanuu (Poccrs) u puHaHCHPOBAB-
mmiics eBponeiickuM ¢pongoMm INTAS. Yuactre B 3TOM IpoeKTe ObUIO CBSI3aHO C JaJbHEHIINM Pa3BH-
THEM MOJIeTIeH CHHTe3a peur [8] myTeM MX MHTETpaIlii B CHCTEMBI 00pa0OTKH €CTeCTBEHHOTO SI3bIKa
METOJIaMH1 KOMITBIOTEPHOH JTHHTBUCTHKH.

Baxnyto posip B HHTerpanu O0elIopycCcKuX UccienoBaTesieil B 00JacTy JMHIBUCTUKY U PEUH B
€BPOIEHCKOe COOOIIECTBO CHITPalio yyacTUe B MEXIyHapoIHOM npoekre «Pa3sutme EBpomeiickoit
KOMITHIOTEPHOH CETH I10 JIMHTBUCTHKE M PEUX B BOCTOYHOM HampasieHum» (1997 — 1998), dunancu-

3ByKOBas (LT i
miarta e —

ABTOHOMHOE
YCTPOUCTBO
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pogasmemcs eBponeiickuM horgom COPERNICUS. C 1998 r. maboparopus pacrio3HaBaHWs ¥ CHHTE-
3a peun U'TK HAH benapycu sBnseTcss KoOpIMHAIMOHHBIM LIEHTPOM 3TOM ceTH B benapycu.

Kpome eBponelickux Hay4HBIX OpraHU3aluui, HHTEpeC K COTPYIHUYECTBY ¢ 1abopaTopuen mpo-
SIBIUTM B OTH TOJBI U HEKOTOPhIE KOMMepUecKre opranm3anuu. B 1996 r. dpanmysckas dpupma «Cek-
CTaHT ABHOHHK» TPEUIOKHJIA PEaln30BaTh HAYYHBIH MPOEKT «Pacmo3HaBaHWe peyeBBIX KOMaH] B
YCIIOBUSX IIYMOB B KabuHe camoneTay. [Ipoekt ¢puHancupoBancs GoHrom MHUHHUCTEPCTBa 0OOPOHBI
Opanruu. HecMOTpst Ha HCKITIOYUTEIBHYIO CIIOKHOCTD IIOCTABJICHHOW 33a7adH, MPOEKT ObLT YCHEIIHO
BBITIOJTHEH U B 1997 1. ipuHAT 3aka3uynkoM. OCHOBHBIC HAyYHBIE PE3YJIBTATHI ATOTO MPOEKTa MU3JI0KE-
HBl B padote [9]. dpyroil komMepueckoi pa3pabOTKON CTall MPOEKT CO3MAaHHs MHTEIICKTYalIbHOTO
TeneOHHOTO aBTOOTBETUMKA, BBIMONHsBIIMICS ¢ 1997 T. mo moroBopy ¢ ¢upmoit NovCom NV
(CIIIA). CyTh mIpoeKTa 3aKiTrodaiach B peIICHUH 3aJa9H PACIiO3HABAHUS MPOU3HOCUMBIX 110 TelIePOHY
UMEH a0OHEHTOB M JAPYroul Ciry>)keOHOW WH(OpPMAIMU ¢ TeM, Y4TOObI CUCTEMa CMOTJIAa BBITIOJIHSTH
¢ysnkuun TenedoHHoro asrocekperaps. [IpoekT 3aBepiieH B 1999 r., a ero oCHOBHBIE Hay4HBIE pe-
3yJbTaTHI OITyOIUKOBaHB! B [10]. B BRITONTHEHNH MEXTyHAPOIHBIX MTPOEKTOB KITIOYEBYIO POJIb CHITPa-
au cotpynuuku yaboparopun T.B. JleBkoBckas, A.H. ManoB u A.B. KyOammn. PaboTsl 1o 3tuM
MPOEKTaM SIBUJIMCHh CTHMYJIOM K JJAJIbHEHIIIEMY Pa3BUTHIO AJITOPUTMOB PACcIIO3HABAaHUS PeUU, IIPEIIO-
>KeHHBIX enle B 1969 r. [3], HO mo-npekHeMY YCHEIIHO UCIOJBb3YIOIIMUXCS B COBPEMEHHBIX HCCIIE0-
BaHMSX J1abOpaTopum.

4. CoBpeMeHHBIE HCCIIETOBAHNS U Pa3padoTKu

B sTom pazzerne ommchIBatoTCS pa3paOOTKH MOCIEAHUX YETHIPEX JIET, Hauboiee MHTEpPECHbIE
KaK B IJITaHE HOBU3HBIL, TaK U B TUIAHE MEPCIIEKTUB UX MPAKTHYECKOTO MPHUMEHEHHSI.

4.1. Komnblomepuoe KJIOHUpO6aHUe nepCconailibHo2o 2cojioca u 0“1(14””

MHoroneTHIE UCCIIEA0BaHUs, TPOBEJACHHBIE B XX B., MIO3BOJIMJIN CO3aTh CHHTE3aTOPKI, 00ec-
MIEYNBAIOIINE KAYECTBO U Pa300pUMBOCTh PEYH, BIIOJIHE TPUTOMHBIC JUIS IIHPOKOTO CIIEKTPa MPAKTH-
yecKuX npuioxeHnid. OTHAKO CUHTE3UPOBaHHAS PeUb MO KAYECTBY OCTaBaJIach €IIle Jajicka OT HATy-
panbHOH W o0janana y3HaBaeMbIM MAIIMHHBIM akieHToM. [IpuunHOl 3TOro OBUTM HE CTOJIBKO ypO-
BEHb HAIIMX 3HAHWH O MpoIleccax peueoOpa3oBaHus M 0 GOHETHKE, CKOJIBKO HEXBATKA BHIYMCIUTENb-
HBIX PECYPCOB KOMITBIOTEPOB TOT0 BpemeHu. Ceiuac y:ke MOXHO HE OTPaHUYHBaTh ce0sl HU 00BeMOM
OTIepaTUBHON U TUCKOBOMW MaMSTH, HU TPEOYEeMbIM 00bEMOM BBIUYMCIICHUN U MPUCTYNATh K CO3AaHUIO
CUCTEMBI CHHTE3a PEYH O TEKCTY C MAKCUMAIIbHO BO3MOXKHBIM MPUOIIIKEHUEM IO 3ByYaHHIO K TOJIO-
Cy ¥ MaHepe YTeHUs] KOHKPETHOTO JIUKTOpA.

Takast MOCTaHOBKA 3aJayu, XOTS U OTAAJICHHO, HATOMUHAET IIMPOKO WU3BECTHYIO OHMOJIOTHYE-
CKYI0 TIpOOJIeMy KJIOHUPOBAHHS, KOT/a Ha OCHOBE HOCHUTEIS TCHETHYECKOW MH(MOPMAIUHU JEIIaeTCs
TIOITBITKA BOCIIPOM3BECTH KOTIHIO JXHBOTO CYIIECTBA. B HamieMm citydae, B OTJIMYHE OT KJIACCHYECKON
3aJ1a4i KIIOHUPOBAHUS, JIETACTCs TIOMBITKA CO3/IaHus ONM3KONH KOIUK, HO He OMOJIOTHYECKOH, a KOM-
MBIOTEPHOM, M HE BCETO CYIIECTBA B LIEIOM (B JaHHOM CIIy4ae YeloBeKa), a TOJIbKO OJIHOW M3 €ro WH-
TEJTICKTYabHBIX (QYHKIIMH — YTCHUS! IPOU3BOJILHOTO opdorpaduueckoro Tekcra. [Ipu 3ToM cTaBUTCS
3aJ1a4a MaKCHMAJIBHO TIOJIHOTO COXPaHEHHS MEPCOHANBHBIX aKyCTHUECKMX 0COOEHHOCTEH Tooca, ¢o-
HETUYECKUX OCOOEHHOCTEH MPOU3HOIICHUS U aKIEHTa, a TAKXKe MPOCOTUYECCKON MHIUBUAYAIbHOCTH
peun (MEJIOJVKYU, PUTMUKH, TUHAMUKY). B MpUHIIKIE, B TEHETUKE PACCMATPUBACTCS U TaKash BO3MOXK-
HOCTh, KaK CO3JJaHHE CBOCOOPA3HBIX «XMMEP» U3 Pa3HOPOJIHOIO TeHETHUECKOro Marepuaia. B ciydae
KIIOHUPOBAHUS T'0JIOCA M PEYH B OCHOBY CHHTE3a 3aKJIaJ[bIBAIOTCS, HAIIPUMEP, aKyCTUKA TOJI0CA OJTHO-
ro JUKTOpa, (OHETUYECCKUE OCOOCHHOCTH MPOW3HOIICHUS JPYroro, a MpOCOIUYeCKasi HHIUBUIyallb-
HOCTh PEYH — TPETHETO.

AnnodoHHO-BOTHOBOHM CHHTE3aTOp pevH, Ha 0a3e KOTOPOro OCYIIECTBISCTCS] KIOHHUPOBaHUE,
COCTOMT U3 YETHIPEX MPOIIECCOPOB: JUHTBUCTUYECKOTO, MPOCOANYECKOTO, (DOHETUIECKOTO U aKyCTH-
geckoro (puc. 7). Kaxmplit u3 mMpomeccopoB MCIOMB3YET I OCYIIECTBISAEMbBIX UM MPeoOpa3oBaHUiA
crienuanusupoBadibie 0a3pl maHHBIX (BJl). B »tmx B/l 3amoskeHBI kKak 0OIIHE S3BIKOBBIC IPABHIIA
(IMHTBUCTHYECKHUE, TPOCOAMYECKUE, (DOHETUYECKHE, aKyCTHUECKHE), TaK W TPaBHJIA, CBA3aHHBIC C
WHIMBHTyaJTbHBIMA OCOOCHHOCTSIMU T0JIOCA U PEUYU TUKTOPA.
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Knonuposanue axycmuueckux xapaxmepucmux eonoca. IlepcoHanbHble aKyCTUYeCKHE Xapak-
TEPUCTHKH TOJIOCA YETIOBEKA OOYCIIOBJIICHBI MHOKECTBOM (PAKTOPOB, TAKMX KaK aHATOMUYECKHE OCO-
OCHHOCTH CTPOCHUS U (DYHKITMOHUPOBAHUS DIIEMEHTOB PEYEBOT0 amnmnapara (TOpTaHH, TOJIOCOBBIX CBSI-
30K, TJIOTKH, TIOJIOCTH pTa | Jp.), JUHAMUYECKHE OCOOCHHOCTH B3aMMOCHCTBUS KOJICOaHHI TOIOCO-
BBIX CBSI30K U PE30HATOPOB PEUEBOIO ammapara, a TakKKe MHOTHX JAPYrux. M3BeCTHO, YTO MOMBITKH
UMUTAIMH TIEPCOHATBHBIX XapaKTePUCTHUK Iojoca B CUCTEMaX «TEKCT — pedb» HAa OCHOBE MOJIEIHPO-
BaHUS (DU3HMOJIIOTUYECKUX U aKyCTHYECKHX MPOIECCOB PeucoO0pa3OBaHUs W3-32 UX UPE3BBIYAMHOMN
CJIOHOCTH JIO CHX TOp HE TPUBEIH K ONyTUMBIM pe3yibTaTaM. B cBsi3u ¢ 3TUM Hamubosee pa3yMHBIM
NPEJICTABIISIETCS] UCIIOIb30BaHHE OTPE3KOB HATYPalIbHOW PEUEBOM BOJHBI B KAYECTBE MHUHUMAIILHOTO
«TEHETHYECKOTO MaTepualiay JijIsl KIOHHPOBAHUS rojioca. B kadecTBe Takoro oTpeska IesiecooopasHo
BEIOpaTh aiopoH Kak Hambosiee M3YYCHHYIO (POHETHUECKYIO CYOCTaHIUIO, IPUYEM OTPAHUYCHHBIIN
HaOOp auI0OHOB CIIOCOOEH O0ECHEUYNUTh MOPOKIACHUE YCTHOM pedM MPOM3BOJLHOIO COACPIKAHUS.
[Ipu 3TOM 3ByKOBasi BOJIHA COJIEPXKHT B ceOe BCE CYIIECTBEHHBIE IMEPCOHAIBHBIE 0COOEHHOCTH TOJI0-
C000pa3oBaHusl, MPOSBISIONINECS B JAHHOM KOHKPETHOM aJlIo(hoHE.

Opgozcpagdpuueckuii
mexcm

. JInarsucruyeckas BJI
JIMHrBHCTHYECKHUIl poueccop
---»

®ounernyeckas bJ[

v Hnousuoyanvnocme

Hnousuoyanvrnocmo . . CUHMAZMAMUYECKO20
Pasmeuennuiii ponemmoiil
npousHoOweHus mexem uneHeHus
gonem
A
1

- DoHeTHYECKHI ITpoLeccop IIpocoauyeckuii npoueccop <+ --q

1

1

1

1

Annogonnbiii mexcm Texcm, mapkuposanHulil :

suavenusmu A, Fy, T *
/ Ipoconnueckas BJI

Axycrnyeckas B/
€« - > AKyCTHYeCKHI IIpoLeccop
Hnoueud Hnousuoyanvnocms
HOUBLCYATBHOCITD PUMMUKU, METOOUKU,
eonoca
Peuesoii cuenan Ounamuxu

Puc. 7. 06111351 CTPYKTYpHas cXxema aJ'IJ'IO(i)OHHO-BOJ'IHOBOFO CHUHTE3aTOpa p€YU 1O TCKCTY

Knonuposanue nepconanvuvix ponemuyeckux ocobenHocmeu npousHouwleHus. B oTivdme oT
MEPCOHANBHBIX aKyCTUYECKUX XapPaKTEPUCTUK TOJI0Ca, OOYCIIOBICHHBIX B OCHOBHOM CTaTHYECKUMH
napamMeTpaMy pedeBoro ammnapata, (OoHEeTHYeCKHe 0COOEHHOCTH MPOM3HOLICHHUS 0OYCIOBIEHbI ITaB-
HBIM 00Pa30M JWHAMHUKOHN apTUKYISITOPHBIX IBIKEHHH, OCYIIECTBIIEMBIX B mporiecce pedn. [Ipucy-
HIMe JAHHOMY WHAMBUIY CKOPOCTh apTHKYJISTOPHBIX JBUYKCHUH, WHIMBHYAIbHbIE OCOOCHHOCTH ap-
TUKYJISIAA TOTO WJIM WHOTO 3ByKa (Hampumep, /P/), pernoHanbHBIA WM MHOCTPAHHBIN aKIEHT 00Y-
CIIOBJIMBAIOT BO3HHMKHOBEHHE CBOEOOPA3HBIX IMO3UIIMOHHBIX M KOMOWHATOPHBIX OTTEHKOB (POHEM M
CO3/1aI0T YHUKAIBHYIO cucTeMy aimodoHoB. TakuM o0pa3oM, ycrenrHoe KIOHHPOBaHNE MEPCOHAIb-
HBIX (POHETHYECKHX OCOOEHHOCTEH MPOU3HOLICHHS, IPUCYIINX AaHHOMY UYEJIOBEKY B IPOLIECCE PEYH,
MOYeET OBITh JOCTUTHYTO IIyTEM UMHUTALNU 0COOCHHOCTEH (OHEMHO-aIOOHHOTO MPeodpa3oBaHusl.

Knonuposanue nepcomanvhvix npocoouueckux xapakmepucmuk peuu. KomIuekc mpocoaude-
CKHX (MHTOHAITMOHHBIX) XapaKTEPUCTUK PEYH, BKIIFOYAIOIINNA MEJOINKY, PUTMHKY M JHEPreTHKY, 3a-
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JTAeTCsl 3aKOHOMEPHBIMU M3MEHEHUSIMH BO BPEMEHHM YaCTOTHl OCHOBHOTO TOHA, UIUTEIHHOCTH 3BYKOB
Y aMIUTUTY/IbI 3BYKOBBIX CUTHAJIOB. XapaKTep 3TUX U3MEHECHUH OIPeNeNsieTCsl HE TOJIBKO KOHKPETHBIM
TEKCTOM, HO U MEPCOHAIBHON MaHepo#l ero ureHus. PereHne 3a1a4u KIOHUPOBAHUS MTPOCOTUICCKIX
XapaKTEePUCTHUK PEUYH 3aKIF0YaeTcs B CO3JaHUH JTOCTATOYHO TIOJHOTO Habopa MepCOHATbHBIX WHTOHA-
IIUOHHBIX «ITOPTPETOBY PEUH.

Texnonozus KnoHuposanus u ee npunodicenus. J|Jia yCIelHoro KIOHUPOBAHNS MEPCOHAIBHBIX
XapaKTEePUCTUK TOJIOCa U TUKIIUU HEOOXOAMMO CO3aTh JOCTATOYHO MOJHBIE HAOOPHI 3ByKOBBIX BOIH
a0(OHOB M MHTOHAIMOHHBIX «TIOPTPETOB» peur. [l STOH el UCTIONIb3YeTCs CIIEIUAIBHO pa3pa-
0OTaHHBIN KOMITAKTHEIN 3BYKOBOI MacCHB CJIOB U OTPBIBKOB TEKCTa, HAUUTHIBACMBIN JUKTOPOM, TOJIOC
KOTOPOTO KJIOHUPYETCSI, B CTY/IUU WM B OOBIYHBIX YCIOBUSAX. Eciu ske MUKTOp QU3NYecKH HEIOCTY-
MeH, TO MPUMEHAIOTCA YK€ MMEIOIIMECs 3allCH €r0 Tojioca Ha paauo, TeneBHAeHuH u ap. llepbie
Pe3yJIbTaThl MO KJIOHUPOBaHHUIO ObutH ToaydeHsbl B 2000 r. u onyOnukoBanel B gespane 2001 r. [11].
K koniry 2001 r. moiy4eH KJIOH KEHCKOTO Toyoca, a K KoHIy 2003 1. Habop KJIIOHOB COCTOSIT YK€ M3
TPEX MYKCKHX H JIBYX KEHCKHX T0j10coB [12].

OTMETHM HEKOTOpPHIE BO3MOXKHbIE KOMMEPUYECKHE W MPAKTUYECKHE ACTIEKTHI KOMITBIOTEPHOTO
KIIOHUPOBaHUs. BeposTHo, HalijieTcss 0OJbIIIOe KOJUYECTBO MOJIH30BATEICH KOMITLIOTEPA, KEJAIOTHX,
4yt0o0bI [1K 3aroBopuin ux cCOOCTBEHHBIMHE T'OJI0CAMH HITH, HAITPUMEP, TOJIOCOM OJIM3KOTO MM YeJIOBEeKa
WK JTI0O0MMOTo akTepa. MHTEepecHBIM MOXKET OBITh TaKKe IMPOEKT «OXKUBIICHHUS» TOJOCOB aBHO
VIIEIIIUX OT HAC BEIUKUX JIFOJICH 1O COXPAHUBIIUMCS TPaMMOGOHHBIM WM CTYIUHHBIM 3aITHCSIM.
Pa3paboTka TEXHONOTHU CO3/TaHUS TOJIOCOBBIX KIIOHOB MOXKET OKa3aThCs KapJAHHAIBHBIM CPEICTBOM
0OpBOBI C TaKk HA3BIBAEMBIM TEJIC(POHHBIM TEPPOPH3IMOM, OOECIICINB HACHTUDUKAINIO JTUIHOCTH I10
roJIoCy IMyTEM aBTOMATHYECKOTO CpaBHEHUS OIEPATHBHOM 3amucH rojoca ¢ coaepumbiM bJ] romoco-
BBIX KJIOHOB TIOTEHIMATBHBIX PABOHAPYIITUTEIICH.

4.2. Komnviomephnas mooens peueeozo 6UpmyaibHo20 cobeceoHuKa

KommproTepHas Moaenb YCTHO-PEYEBOTO BHPTyalbHOTO coOecemnnka (cuctema PEBUPC) —
HOBasl pa3paboTka 1abopaTOpUK PAaCcIO3HABAHUS U CHHTE3a PEUYH, B KOTOPOH MHTETPUPOBAHBI OPHUTH-
HAJIBHBIC HAYYHO-TEXHUYECKHUE PEIICHUS, MOJYYCHHBIC COTPYAHUKAMH JIA0OPATOPUH B TEUYCHUE IIO-
cinenanx JjeT. Cucrema PEBUPC (puc. 8) mo3BosieT co3gaBaTh CIIEHAPHH AUAJIOTOB IS pa3HooOpas-
HBIX MPUJIOKEHUH U OCYIIECTBIIATh MX MOCPEACTBOM YCTHO-PEYEBOTO UEIOBEKO-MAIIMHHOTO 0O0IIe-
Hus. YHukansHoCcTh cucteMbl PEBUPC 3akntogaercst B TOM, 4TO B HEH peanu3yeTcs:

- HaJIe)KHOE PacTiO3HaBaHKE KITFOUEBHIX CIIOB 3aIIpoca B HEMTPEPHIBHOM IIOTOKE PEeUH;

- MHOTOJIMKTOPHOE PaclO3HABaHUE KITIOUEBBIX CIIOB B YCIOBHSX aKyCTHYECKHX MOMEX W HCKa-
JKCHUM;

- MHOTOTOJIOCBI CHHTE3 PeUH 1O MPOU3BOIEHOMY TEKCTY;

- BO3MOXXHOCTh «KJIOHHPOBAHUS» TOJI0CA JIMYHOCTH B MPOLIECCE CHHTE3a PEUH;

- TIYTUICKCHBINA PEKUM B pEATBHOM BpEMEHU (BO3MOXKHOCTD MTPEPHIBAHUS TOJIOCOBOTO OTBETA).

3BYKOBO# CHrHaJI IMOCTYNACT HAa BXOJ CUCTEMBI PACIIO3HABAHMS PEYH, KOTOpas OCYIIECTBIISICT
aHany3 WH(GOPMATHBHBIX MPU3HAKOB CHUTHAJNA U OOHApPY>KEHHE CJIOBA, €r0 COIMOCTABIIEHUE C 3TaJOHAa-
MU KIIFOUEBBIX CJIOB W MPHUHATHE PEIICHUS O MPOU3HECEHHOM clioBe. Eciu pacro3Harommii MOAYb
O0OHapy Wl KJIFOYEBOE CIIOBO, TO OHO MEPEHANPABISCTCS MEHEIKEPY PEUEBOTO JTUAIIOTa, KOTOPBIi
(hopMupyeT TEeKCTOBBIM OTBET. MeHemKep pevdeBOro Auajgora BRIOMpPAeT TaKKe TOJ0COBOW KIIOH IS
CHHTE3a PEYEeBOr0 OTBETA. BHIOpaHHBIN KIIOH M TEKCT OTBETA MOCTYIAIOT Ha BXOJ CHCTEMBI CHHTE3a
peuH, OCYIIECTBISIONICH JTMHIBUCTUYECKYIO, HHTOHAIIMOHHYI0, (DOHETHUYECKYIO M aKyCTUYECKYIO0 00-
paboTKH, B pe3ysibTaTe KOTOPBIX TEKCT MPeodpa3yeTcs B 3ByUaIllyI0 Pedb 3aJJAHHOTO TOJIOCOBOTO KIIOHA.
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| OGHapyKeHH!e KII0YeBOro CJIOBa, |
| COMOCTABIIEHIE C STANOHAMH, I
| QHAJIN3 PEYEBOTO CUHTHANA |

Peuesoii ABTOMAaTHYeCKAs cHcTema | moyesoe
CIoBO
curHan > pacno3HABAHHS

KJ/IIO4Y€BbIX CJ10B

T \ 4

Peuesoii
3a1poc

ba3a nanubIx
- Cucrema o0y4eHust Menenxep
> cueHapHeB
CJIOBAPIO PACTIO3HABAHUS pe4eBoro A4ajora
JHAJIOra

ba3za rosiocoBbix
KJIOHOB

BbiGpaHHbIn
rofnocoBom
KIOH

Peuepoii
OTBET

ABTOMATHYECKAsI CHCTEMA A

CHHTe3a pevH Mo TeKCTY TexcToBblit
CuHTeTuveckast oTBeT

peyb

Jlunreuctuyeckas o6paborka, |
| aKycTuyeckas oopaborka, [
| unToHAUMOHHAT obpaboTka,
|  doneruueckas odpadorka |

Puc. 8. Crpykrypnas cxema cuctemsl PEBUPC

3akIoueHne

M3n0xeHHbIN B HACTOSIIIIEN cTaThe KPaTKU OUE€pK MCTOPUU CO3JIaHMs U pa3BuTusd B benapycu
KOMITBIOTEPHBIX CHCTEM PACIIO3HABAHUS U CUHTE3a PEYM HE MPETCHIYET, KOHEYHO, Ha MOJIHOTY OCBE-
IICHUA BCEX HAyYHO-TEXHUYECKHX pe3ynbTaroB 40-meTHux mccienoBanuii. He ObpU10 BO3MOXHOCTH
JIKe KPaTKo yIOMSHYTh pabOThl BCEX aBTOPOB, BHECIINX OINPECICHHBINA BKIIJI B pa3BUTHE DTOH OT-
pacnu 3Hanui B benapycu (B 0011e# ciiokHOCTH MU OmyOnrKoBaHo He MeHee 300 HaydHBIX padoT, B
TOM YHCIIe MSITh MOHOTpaduii). HecMoTps Ha TO, 4TO mpojienan OONBIION MYTh U MOJIyYEHBI OIyTH-
MbI€ HAy4YHBIC W MPAKTHYECKUE PE3yNbTaThl, ITOJIarai, YTO UCTOPHUS PEeUYeBBIX MccienoBannii B bena-
pycu Ha 3TOM He 3akoHuuTca. Kak u 40 jer Hazaj, pa3rajka MPUPOJLI YSIIOBEUSCKON pedn yBIICKa-
TENbHA JUTSI MOJIOJIBIX UCCIIEIOBATENICH, OCTAIOTCS aKTyadbHBIMU U BO3MOXKHBIC MPUIIOKECHUS PEUEBBIX
TEXHOJIOTHH.

AKTyaJTbHOCTh PEUYEBBIX TEXHOJIOTHI 00YCIIOBJIICHA TEM, UYTO PEUCBOM CITOCOO OOIIEHUS C KOM-
MBIOTEPOM O0JIaJIaeT PSIIOM OECCIIOPHBIX MTPEHMYIICCTB!

— ymoOCTBOM, MPOCTOTON M €CTECTBEHHOCTHIO MPOIEAYPHI OOIIEHUs, TpeOyromeld MUHIMyMa
CIEIMaTFHON TTOTOTOBKH;

— BO3MOXKHOCTBIO UCTIONB30BAHUS JUISI CBS3U C KOMITBIOTEPOM MOOMIIBHBIX M OOBIYHBIX Teledo-
HOB H YK€ CYIICCTBYIOIINX KOMMYHUKAIUOHHBIX CETCH;

— OTCYTCTBHEM PYYHBIX MaHUMYJSIIUK TPU BBOJE WH(POPMAINK M YMEHBIIIEHHEM 3PUTEIHHOTO
HANPSDKEHUS MPU TOTYYCHUN THPOPMAIIHH;

— CYIICCTBEHHBIM YCKOPEHHUEM ITPOIIECCOB MEPeadd U BOCIIPHUATUS UHPOPMAIIHH.

IlepBBIe n1Ba MpeMMyIeCTBa CMOTYT 00€CTIEUNTh HEOTPAHWYCHHOE BO3pPACTaHUE YHCIIA MOJIB30-
BaTeNiell MH(OPMAIIMOHHBIMU pPECypcaMH 3a CUET COKPAIICHHUS TICHXOJIOTMYECKOTO W (PH3MYECKOro
PAacCTOSIHUH MEXIy YelI0BEKOM M KOMIBIOTEpOM. BTophie /1Ba o0ecrieuaT onepaTHBHOCTh M MOOMITb-
HOCTh MX B3aumoJieiicTBus. K coxkaneHuro, 3Tu npeumymiecTa, kak u 40 JieT Ha3aJ, 0CO3HAIOTCS Ja-
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JIEKO HE BCEMU pa3padOTUYMKaMHU KOMIBIOTEPHBIX CHCTEM, TPOJIOIDKAIONINMH YIIOPHO TPUIEPKIBATH-
Csl TOJIBKO TPAJWIIMOHHBIX CPEJCTB OOUICHHS — KJIAaBUATYPHI U AUCIUIes. XO04YeTcs HalesAThCs, YTO pe-
YEBBIC TEXHOJIOTUU UYEIIOBEKO-MAITMHHOTO B3aUMOJICHCTBHSI CO BpeMeHeM OyayT Ooiee MIMPOKO BOC-
TpeOoBaHbI B bemapycu, B 4aCTHOCTH B pa3pabOTKax Hallero MHCTUTYTA.
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B.M. Lobanov

THE HISTORY OF CREATION AND DEVELOPMENT SPEECH RECOGNITION
AND SYNTHESIS SYSTEMS IN BELARUS

The 40 years history of the creation and development speech recognition and synthesis systems
in Belarus is presented. The last scientific and practical results are also described and, in particularly,
a new direction in the development of text-to-speech synthesis and automatic speech recognition is
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pointed out. It is defined as a computer means of personal voice cloning and virtual voice chat sys-
tems.
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