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COBPEMEHHBIE TEXHOJIOI'MH PACITO3HABAHUS PEUH
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Titov Y.N. Modern technologies of speech recognition. Nowadays speech recognition is applied to more new fields from
supplements that transform voice information in the text and up to on-board devices of car driving. The article contains the
review of the existing systems of speech recognition and prospect of their further development.

BBEJIEHUE

C MoMeHTa NosBjicHHs nepBbiXx DBM oaHMm M3 Hau-
6oJiee BaXKHbIX BONPOCOB Pa3BUTHS KOMMbIOTEPHOH TEXHH-
KM ObIT MpoLiecC B3aUMOAEHCTBHA HEJIOBEKA C MAIIMHOM.
Jloaroe Bpems 3T0 6bLIO AOCTYIIHO TOJAbKO y3KMM CrieLua-
JIMCTaM — TEXHOJIOTH «OOIAMCh» C MAIIMHOH 4epes no-
cpeaHuka-nporpaMmucra. Takas cuTyalus MpoCyIIECTBO-
Bajla BIUIOTH JO TOSBJICHHS IMAloroBOTO HWHTEpeiica,
KOTAQ MONB30BaTENb CMOT JIMYHO BBOAMTH C KJIABHATyphl
ANPECOBAHHYIO MAlUMHE KOMaHAY W TMONYYUTh OCMBICIICH-
Hblil oTBeT. [JlanbHeiillee nosBneHHe rpadU4ECKOro WH-
tepdeiica, B koTOpoM OTMana HEOOXOAMMOCTb B 3HAHHH
Ye/0BEKOM KAaKUX-I1100 KOMaHi, MpUBeia K MOBCEMECTHO-
My PacHpoCTPaHEHHIO NEPCOHATLHBIX KOMMBIOTEPOB.

OnHako yenoBek Bceraa cTpeMuics k Gonee yHHMBEp-
CabHOMY M €CTECTBEHHOMY CHOCO0Y B3aUMOJCHCTBHS C
OBM. Eme B 3moxy nepdokapT B Hay4HO-)aHTACTHUECKNX
pOMaHax H4eJ0BEK C KOMITLIOTEPOM pasroBapHBall, Kak C
paBHbIM cebe. Toraa ke Oblid NPEANPHHATHI MEPBLIC LIATH
no peanusauuu pedeoro uxHtepdeiica [1}. B 1971 r. Obina
Hayata pa3paboTka C€amMoro KpyMHOro MpoeKkTa, Koraa-
1100 MPEANPUHUMABLIErOCS HAa TO BPeMs B 00acTH pac-
ro3HaBanus peuu, nocie toro, kak Advanced Research
Project Agency (ARPA) munucrepcrBa oboponbi CIIA
MPHHSANO S5-NETHUH MPOEKT MO CO3AAHMIO MAILLHH, KOTOPbIE
TNO3BOJIAKOT «MOHUMATL» TPOU3HOCHMBIC CJIMTHO TIpEAJIO-
KEHUS U 00bEM CI0Baps KOTOPLIX cocTassn 1000 cnos. B
koHue 1976 r. ObIO MPEACTABNEHO HECKOJIBLKO CHCTEM,
01HO# u3 xotopelx O6buia HARPY. Ora cucrema npasuib-
HO noHuMana 95% NpPOMBHOCHMBIX MATHIO ONEPATOPaAMU
NIpE/UIOXKEHHH, Ucnonb3ys cnoBaps oobemom 1011 cnos u
CTPOTO OrPaHHUYECHHYIO IPAMMATHKY MPEI0KCHHUH.

COBPEMEHHbBIE CHCTEMBbI
PACIIO3HABAHHA PEYU

B Hacrosiee BpeMs pedeBoe pacrno3HaBaHWe HAXOAMT
BCE HOBBIC W HOBble 007aCTM TNPUMEHEHHS, HauWHas OT
NPHUIIOKEHHH, OCYILUECTBAAIOWMX Mpeodpa3oBaHUe peue-
BOW MH(OpPMAUMHK B TEKCT U 3akaHuuBas GOPTOBLIMM YCT-
poiicTBamu ynpaBiaeHus aBToMoOuneM. Bee MHorooGpasue
CYIULECTBYIOIIUX CHCTEM PACMO3HABAaHUS PEYHd MOXHO yC-
JIOBHO PAa3/IC/INTh HA CleYIOLMUE TPYHIIbL:

1. TlporpamMMHBIe fApa AJs annapaTHbIX peald3aluii
CHCTEM PACTIO3HABAHUS PEUH.

2. HaGopel OMONHOTEK, YTHAUT ANs pa3paboTku mpu-
JIOKEHUH, UCTTONB3YIOUIMX PEYEBOE PACTIO3HABAHHE.

3. He3aBucuMmble M0b30BATEILCKHE TPHIOKEHHS,
OCYIIECTBISIIOIINE PEHEBOE YNpaBicHUE U / MK npeobpa-
30BAHHE PEYU B TEKCT.

4. CneuuaiM3upoBaHHbE NPHIOKEHHS, HCHOJb3YIO-
M€ PacroO3HABAHKE PEUH.

5. VYcrpoiicTBa, BBITOJHAIOLIME pPACIIO3HABAHUE Ha
anrnapaTHOM YpOBHE.

6. TeopeTryeckue HcCne10BaHUs U pa3padoOTKH.

PaccMoTpuM kaxkayto U3 3THX Ipyrn noapobHee.

1. MporpaMMHbBIe siapa A4S aANNAPATHBIX pean3a-
uuit. B ocHoBe n000# peveBol TEXHONOTMH JIKHUT Tak Ha-
3bIBAEMBII «engine» («ABMXKOK») MIIM SAPO TPOrpammbl —
Habop AaHHBIX W MPaBUJ, M0 KOTOPbIM OCYLLUECTBASETCH
o6paboTka AaHHbIX. B 3aBUCMMOCTH OT Ha3HAYCHHS TOTrO
sapa pasnuqator TTS u ASR engine. TTS (Text-to-Speech)
engine MpefOCTaBisSET BO3MOKHOCTb CHHTE3a pevd M0
Tekcry, a ASR (Automatic Speech Recognition) engine —
JUTS pacno3HaBaHUs PEUH.

CyuecTByeT HECKONBKO KPYMHBIX TMPOU3BOAUTENCH,
3aHUMAloILMXCs co3naHueM ASR siuep. W cpenu HUX Takue
komnanny, kak SPIRIT, Advanced Recognition Technolo-
gies, IBM.

Komnanus SPIRIT 3annMaercs co3nanueM nporpamm-
HBIX CpeacTB A LuppoBoit Tenedonun, cxarus peuu,
UACHTU(PUKALUM TOBOPAINETO, Ui TexHonoruit VolP u
GPS [2]. ASR engine ot SPIRIT paspaboran ans pacmo-
3HABAHHA PEUEBBIX KOMAHA W NMPUMEHSAETCS B Pa3THUYHBIX
MPUNOKEHUSAX, TAKHUX, KaK FOJIOCOBOE YNPABICHHE YCTPOii-
cTBamH, ronocosoii Habop B hands-free ycTpoiicrBax, BBOA
MEPCOHATIbHBIX WACHTUPHKAUMOHHBIX Ko1oB (PIN) B cuc-
TeMax 6e30MacHOCTH. JlaHHOE A1po BCTpauBaeTcs B JoObIe
DSP umu RISC nnmargopmsl v nocraBnseTcs B BUAC 00b-
€KTHOTO KOJa.

Kopnopauust IBM yxe 6onee 30 ner 3anumaercs Bo-
NpoCaMH aBTOMATHYECKOTO PACMO3HABAHMS PE4d M J0C-
TUIJIa B 9TOH o6nacTH GomblIMX ycnexoB. Tak, KoMaHus
ProVox Technologies Ha ocHoBe nporpamMmHOro sapa
ViaVoice® ot IBM [3] co3pana cucremy s AMKTOBKH
0oT4eTOB Bpaueh-pannonoros VoxReports [4]. [To pe3ynb-
TaraM TECTHPOBAaHMH, MaHHAss CHUCTEMA C TOYHOCTBIO
95-98% pacno3HaeT CIMTHYIO Peib HOPMANBHOrO Temna
(1o 180 cnos B MMHYTY) B HE3aBHCMMOCTH OT [IMKTOpA.
OnHako cnoBapb CUCTEMbl OrpaHuyeH HabopoM cneundpu-
4ECKHX MEIHLMHCKUX TEPMHHOB.
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Opera Software gorosopuniace ¢ IBM 06 uHTerpaumu B
Opaysepbl Opera TEXHOJIOTUH pacnio3HaBaHus peud Embed-
ded ViaVoice [5]. Hcnoas3oBanne Embedded ViaVoice
MO3BOJIUT MOJIL30BATENSM YMPaBAiTh Opay3epoM HeE TO/b-
KO C TTOMOLIBIO MBI M KJIaBHATYPbL, HO U IOJIOCOM.

Texnonorus pacno3HaBaHHsi pedun Bce GonblIE NpHUMe-
HSETCS B CPEACTBaX MOABWKHON cBa3u. Tak, KoMNaHus
Advanced Recognition Technologies cosgana cucremy
smARTspeak NG, BcTpanBaemyio B MOOHIBHBIE Tene(OHbI
[6]. Ceituac cucrema smARTspeak NG npumensercs B
GecknaBuaTypHbIX TenedoHax ot Siemens [7], Tenedonax
Panasonic cranaapra TDMA s CILA u ap.

Sakrament ASR Engine — nporpammuas pa3paborka
Genopycckoit kommanuu «CakpamenTt» [8], paccuuranHas
Ha TPHMEHEHHUE B DPA3/IMYHBLIX aNmnapaTHbIX CHCTEMax M
MPOrpamMMHBIX MPUIIOKEHHX, HCMONL3YIOIMX TEXHONOTHH
pacrno3HaBaHMs peuu. 3asBICHHBIC XapaKTEPUCTHKH: TOY-
HOCTb pacno3HaBaHusi 95-98%: NUKTOPOHE3aBUCUMOCTD;
A3bIKOHE3aBUCHMOCTB; PAcNo3HaBaHHE CIMTHOH pedu B
BMJC BbIpAXKEHUH 1 HEOONBUIMX MpemtokeHuid. OaHako B
JIaHHOM CHCTEME HET BO3MOXHOCTH 00yYCHUS — AOMOJIHU-
TEJILHBIE CI0BApU CO3JAIOTCA 110 3aKa3y caMoi KOMMaHueH
«CakpameHT».

2. HaGopbl oubGaHoTeK AaA pa3pabdoTKu NpUJiosKe-
Huii. C pa3BUTHEM pEYEBBIX TEXHOJIOTMH M BCE OOJbIIMM
BHEJPEHHEM MOOUIILHBIX YCTPOHCTB BO3HHKIIA MAES MpH-
MEHEHHS PedYEBOro YIpaBJeHUs MPH MOCTPOCHHUH CETEBBIX
npuioxenuii. JIns sroro 6vu10 Heobxonumo paspaborath
YHUQUUMPOBAHHBIA CTAHAAPT A1 HMHTETPALMM PEUEBBIX
TEXHOJIOTHH.

OaMH M3 OTKpBLITBIX CTaHIapTOB Ha ocHoBe XML-
s3bika — VoiceXML (Voice eXtensible Markup Language),
nepsas Bepcus ony6iMkoBaHa B Mac 2000 r. MexayHapoa-
HbIM KoHcopurymom World Wide Web (W3 Consortium) —
npeAHa3HavueH 11 pa3paloTKH MHTEPAKTUBHBIX IONOCOBBIX
npunoxennii (Interactive Voice Response, IVR) ynpasnenus
Mezanapecypecamu. Llens cosmanHus cranaapTa — NpUBHECE-
HHE BCEX NMPEMMYLICCTB Web-TIpOrpaMMHpOBaHKs B pa3pa-
6otky 1VR-npunoxennii [9).

OjaHako MHTEpEC K MHOrOMOJAJLHBIM MPUIOKEHHSM,
COYETAIOUIMM PAclo3HaBaHUE PeUYH C APYrHMH (opmamMu
BBOJAa MHPOPMALMHK (NIPU MTOMOILM KIABHATYpPbl, fiepa UK
Habopa UMPPOBBLIX KHOTOK) MOOYIHA psj KOMITaHWH, B
ToM uucie Microsoft, mogaepxars npoekt SALT Forum
(Speech Application Language Tags — teru s3bika peueBbIX
npunoxenuii). U teneps Bokpyr SALT u VoiceXML koH-
copunyma W3C dopmupyrores 1Ba pasHslx nareps [10, 11].
Jlo CUX 10Op KOMIIaHHHM HE MOTYT NMPUATH K €IUHOMY MHE-
HUIO O BbIOOpE IIaBHOTO CTaHAapTa W celiuac 0b6a Hampas-
JIEHHS Pa3BUBAIOTCS B PABHOM CTETICHHU.

PazinuHple KOMMAHUM 3aHUMAIOTCA pa3pabOTKOH Mmake-
TOB /ISl CO3/IaHHUS PEUEBbIX NPWIOXKEHUH, TaK HA3BIBAEMBIX
Software Development Kit (SDK), noxaepxusaioiimx tot
vau uHol crangapr. Tak, kommanus Philips cosnana naxer
Speech SDK. JaHHbIi naker noaaepxupaeT cneuupukanmto
Voice XML u Bbinosnxen s casizu ¢ C/C+ API [12].

Komnanmsimn CompTek [13] n Philips coBmecTho Gbin
co3naH SpeechPearl — nponykr. npeacrasasiouit n3 cebs
HAbop MPOrpaMMHBIX MOy/eid, OUOAUOTEK M YTHIUT st
paspabOTKM CHCTEM pAClo3HABaHU# PEUM C MOALEPKKOH
pycckoro s3bika s TenedoHHbIX npuiokeHuil. B uioHe
2004 r. B cepBuce Tenenar, o6ecrevUBaIOLIEM YIPABICHHUE
3JIEKTPOHHBIMM KoOwenbkamMn WebMoney Transfer ¢ mo-
MOILIO MOOUIIBHBIX U FOPOJACKUX Tene(OHOB, Hayana pa-
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60Ty cucTeMa pacmo3HaBaHUA PeyM, CO3AaHHas HA OCHOBE
SpeechPearl. [lanHblit cepBuc cran nepsoi B Poccun KoM-
MEPUYECKOH CHCTEMOH MaccoBOro o0cCiyXuBaHUs, B KOTO-
poii nosaepxuBacTCs (PyHKUMS PACTIO3HABAHUS PEUH.

C apyroii cropossl, kopriopauus Microsoft pacrnpo-
cTpaHseT cBoi mnpoaykr — Microsoft Speech SDK. Ou
CONEPKUT HaOOpP KOMIOHEHTOB, OMMCHIBAIOLIMX COOTBET-
crByrowmii nporpamMublii uHTepdelic Windows Speech
APIL, noKyMeHTAlMIO, HCXOAHBIE TEKCThl MPOrPamMMbl-
3arOTOBKM (€€ JOCTaTOYHO JOMOJIHHTL TOJILKO COOCTBEH-
HBIM ITOPUTMOM PAcMo3HaBaHHs), a TAKXKE CUCTEMBI pac-
NO3HaBaHMs M TIpeoOpasoBaHMs Tekcra B pedb Microsoft
Speech Recognition u Microsoft Text-to-Speech [14].

3. He3aBucumble MO/b30BATEJbCKHE MPHJIOKEHUS.
B Hacrosiiee BpeMs PHIHOK NPOTPAMMHbIX Pacho3HaBare-
Jell peuu NpejacTaBleH MHOXKECTBOM MNPHIOXEHHH. Pac-
CMOTpHUM HaubOoJIee U3BECTHBIE U3 HUX.

Dragon NaturallySpeaking Preferred ¢upmsi Dragon
Systems [15] — eauWHcTBeHHas nporpamma, TPHOIH3MB-
Iascs K TOMY, YTOOBbI COOTBETCTBOBATH 3asBICHHBIM Xa-
PaKkTepUCTHKaM. B 1enoM OH oueHb ONIM3KO MOAXOMUT K
JIOCTHXEHHIO 3asBICHHOM 0e301MO0UHOCTH pacro3HaBa-
Hus — 95 %. Xots naker Dragon ¢ ycrynaer HeKOTOPLIM
M3 KOHKYPEHTOB B TOM, UYTO KacaeTcs MEpeMELCHUsS No
9KpaHy, MpaBku ¥ (OPMATUPOBAHUS, OH MPEBOCXOAUT BCEX
B TJIABHOM — CMOCOOHOCTHU € NEPBOTO pasa MPaBUILHO 3a-
MHCBIBATh MPOM3HECEHHBIC CJ0Ba. M3HayaabHO AaHHBIMR
faker He paboTaeT ¢ PyCCKHM S3bIKOM.

Komnanus M.C. Texnonomxu [16] paspaborana npo-
rpaMMy «MHUKpOCEpBHC» IS YNpaBleHus QYHKUHAMU
onepauuoHHbIX cucteM Windows 98/Me/2000/XP u BBosa
Texkcra B J00oit penakrop. [IporpamMma nomaepxupaer
PYCCKWH 1 aHTIMHCKUH A3BIKH U COACPXKHT CJI0BAPD NOPAAKA
10000 cnos. Taxe co3nasa ynpouieHHas Bepcus — «Muk-
pocepeuc» Light. 3nec oGvem cnosaps orpanuuen 300
cinosamu H 100 komaHnamu. Komnanus 1C npuobpena npasa
Ha 510 [10 u BbImyckaeT ero noa HazBaHueM «/luxrorpad».

OnHako Mo AaHHBIM TECTUPOBaHHUH «MHUKPOCEPBHUCH OT
M.C. TexHoMOWXU NOKa3an HEYIOBJICTBOPUTCIILHBIC pe-
3ynsTarbl — 30-50% npaBuibHO paclo3HaHHBIX CIOB U KO-
mana [17].

K coxaneHuro, PpOCCHMHCKHIA PpBIHOK FAPOrPaMMHbIX
CPE/CTB PACIO3HABAHHUS PEUM NPCCTABICH EAMHHUHLIMU
paspaborkaMu. M3 Bcex nporpamm, H3HauaibHO pazpabarbi-
BAEMbIX JUISI PYCCKOTO f3bika, Tonbko [10 or Oenopycckoii
koMMaHuK «CakpaMeHT» MOXET KOHKYPHUPOBATH 10 KauecT-
BY pacro3HaBaHus ¢ 3apyOeKHbIMH aHATIOTaMu.

4. Cneunan3upoBaHHble NPUIOKeHUs. Pacro3Hasa-
HHE PeYM MOXET NPHUMEHATBCA HE TOJBKO /1 BBOJA TEKCTA
WIH NOJaul KOMaHI, HO 1 JUIS Oosiee crieud(uyHbIX LENei.
Tax, komnanus «LienTp PeueBbix TexHonoruiy pazpadarsi-
BACT U NPOU3BOMT NPOrPaMMHbIE MPOAYKTbI, TEXHOIOTHH U
oOpaziupl TexHuku s noapasaeneuuit MBJl, ©CBb, MIO,
MYC, MO, cnyx6 3KkcTpeHHON MoMOLLM, LEHTPOB 0GpaboT-
KM BbI30BOB M U1 APYTHUX IO/B30BaTENEiH, B ACSITEALHOCTH
KOTOPBIX 0C000€ 3HaUYeHHE NPUAAETCA PErUCTpaLMK H 00pa-
0otke peueBoit unpopmanun [18].

Kommnanneii coznausl crenyioume npunoxenus: <KMKAP
JIaG» — UHCTPYMEHTANIbHBIN KOMIUIEKC KPUMUHATHCTHYECKO-
ro uccnenosanns Gonorpamm peuu, «Tpan — aBTOMATH3M-
POBaHHBIM KOMIUICKC pAcro3HaBaHUs NMKTOPOB B (OHO-
rpaMmax TenedoHHbIX neperosopos, « Teppuropus» — aBro-
MAaTHU3MPOBAHHAS CHCTEMA JIMArHOCTUKHN UANCKTOB ¥ aKLEH-
TOB PYCCKOH YCTHOM peun.
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[lepmanckuit unHctutyt DFKI, 3anumatommiics paspa-
0oTkamMK B 00/1aCTH MCKYCCTBEHHOrO MHTEILIEKTa, pa3pado-
Taj CUCTeMy, HasBaHHyio Verbmobil, crocobHyio nepeso-
JIUTb PA3rOBOPHYIO PeuUb C HEMEIIKOr0 Ha aHTTHHCKUI Hiu
STOHCKUI M 0OpaTHO, HEMOCPEACTBEHHO MIPOU3HECEHHYIO B
MukpodoH [19].

Cuctema BHIMONHEHa B BHIE HE3aBHCHMOIO CepBEpa
Verbmobil Server. Bnarogaps asromy Verbmobil yranock
CBSI3aTh € CEThIO MOOMIIBHBIX TenedoHOB cTaHnapra GSM.
Tenepr pasHOA3bIYHBIE AOOHCHTHI, TOAKIIOYMBIINCE K
Vetbmobil Server, moryr ofuarscs Apyr ¢ ApyroM Heno-
CPEACTBEHHO, MPUHUMAs y)Ke NIEPEBEACHHYIO PeUb, PH ITOM
Verbmobil aBromaTu4ecky HacTpauBaeTCS Ha S3bIK NOBOPS-
wero. [lo faHHBIM 3KCIIEPHMEHTOB, TOYHOCTh TMEPEBOAOB
cocrasnsier 90%, uto 6bl10 npoBepero Ha 25000 TecToBBIX
¢pazax.

5. YcrpoiicTBa, BBINOJHAKLIHE PACMO3ZHABAHHE HA
annapatiomM ypoBHe. /lns ucnonb3oBaHus (QyHKLUHH pe-
4EBOT0 Paclio3HABAHUS B Pa3IMYHBIX YCTPOHCTBax, pobo-
Tax, WUrpyLikax pa3pabaTbiBalOTCA arnmnapaTHbie METOJbl
pelueHus nannoit mpobnemsl. Tak, amepukaHCkas Komma-
HHs Sensory Inc. paszpabotana uHTerpaibHyio cxemy Voice
Direct™ 364, ocylUEeCTRISIOIYIO TUKTOPO3aBUCUMOE pac-
no3HaBaHue HeOOJLIIOrO Yuciaa koMaH (okoo 60) nocne
npeasaputensHoro obydenus [20]. [lepen Hawanom 3kc-
1yaTaudu MOAyflbh HeoOX0auMO OGYYUTE BCEM KOMAaHIaM,
Hcnosb3yeMbiM B padote. KomaHabl cOXpaHsoTCst BO BHELL-
HIOIO MamsITh B BUae 006pa3oB pasmepoM 128 Gaiir. Bo Bpems
paboTbl 00pa3 oYEpEeHON KOMaH/Ibl CPABHUBACTCS C ITAIOH-
HBIMM U3 MAMSITH B HEHPOCETEBOM MOZYJIE H MPHHUMACTCS
pELIEHHE O COBMATCHHH.

TaliBaHbckasi TEXHONOTMYECKass KoOpropails Primestar
Technology Corporation pazpabotafia COOCTBEHHbIH uuI
VP-2025, npeaHa3sHauCHHbIH U1 PEeUeBOro pacro3HaBaHHUA
[21]. HaHHOE yCTpOMCTBO OCYLUCCTBISIET PAcNO3HABAHHE C
TOMOLLbIO HEHPOCETEBOrO METOA.

Kpome Toro, aMepykaHCKMMH yHEHBIMH MPUHATO peLue-
HHE CO3/aTh CINELMATM3NPOBAHHBIH MHKPOIPOLIECCOp s
pacnosHaBaHus peud. MccnenoBanus B JaHHOM Hampabiie-
Huu OyayT OPOBOAMTHCS COTPYAHHMKaMH Y HUBEpcUTETa
Kapueru-Mennon 8 [lutcOypre ([lencunbBanus) u Kanu-
(opuuiickoro yuusepcutera B bepknn. Oxkuzaercs, 4To
HOBBbIIT MUKPOMPOLIECCOP TMOABUTCS B TEYEHHE OmKalInx
nByx-tpex Jjer. [lpudem 3ddekTHBHOCTL pacrio3HaBaHHsS
peur TakuM uunoM aojkHa Oyzer B 100-1000 pa3 mpeBbl-
CUTb @HANOTHYHbLIF MOKa3aTe b NPUMEHAEMBIX CETOAHSA 11pO-
rpaMMHO-anmnapaTHeIX KoMIuiekcos [22].

6. Teoperuueckue HcCJAeI0OBaHHA W pa3paboTkw.
Paspaborkoit Teoperuueckoit 6asbl B 00nacTH peueBBIX
TEXHOJIOTHI 3aHUMAIOTCA MHOMKECTBO HMCCIEN0BATENLCKHUX
Tpynn no BceMy MuUpy. B nepByio oudepenb ITO Takue
KpynHble kopriopauuy, kak IBM. Intel, Microsoft, AT&T.
Tn KOMMAHWK 3aHUMAIOTCS TEOpHeil PacIo3HaBaHUA yxe
HE OJIMH JECSTOK JIET U SABAAIOTCSA 3aKOHOJATENAMH B 3TOM
o0nacru.

M3 Bcero pa3zHooOpa3us HayuHbIx pa3paboTok MoapoGHO
paccMOTpUM  paloTbl OTEYECTBEHHBIX HMCCIICI0BATENBLCKUX
rpyni.

B naboparopun aBTOMaTH3MpPOBAHHBIX CHCTEM MAacco-
BOro oOcnyxupaHus HHcruTyra npodneM ynpasneHus
PAH 6onee 30 ner Beayrcs uccnenoBaHus B obnactu pe-
YEBOTO pacro3HaBaHWs. [1aBHbIM HAay4HbIM W TNPaKTHYE-
CKHM HampaBlieHUEM JEATESIbHOCTH 1ab0paTopuu B HACTOS-
ICe BpPeMs SBJSETCS NMPUMEHEHWE KOMITBIOTEPHOrO pacro-

3HaBaHMS CIUTHOM peun B cucTemax oOC/Iy)KMBaHHS Hace-
JIEHUs! C BO3MOXKHOCTBIO HCIOJB30BAHUS PYCCKOFO U IPYTHX
s3bIkOB [23]. Pa3paboTaHbl MareMaTHuecKue MOJAEW s
OITMCAHMUs MPOLIECCOB B CHCTEMAX PACTIO3HABAHUS PCUMH.

HHctutyT cucremHoro ananuza PAH [24] 3anumaercs
pa6oTamMu B 00NACTH pacno3HaBaHWs PEYH, KOTOPbIE OpH-
CHTHPOBAaHbl HA PELICHWE CCAYIOWMX 3a/aqy: Pa3BUTHE
TeopeTnueckoil 0asbl, pazpaboTka U NMporpamMMHas peaimu-
331Ul METOJOB ABTOMAaTHUYECKOrO aHaii3a PEYEBbIX CHI-
HAJIOB B PEaJbHOM BPEMEHM, MO3BOJAIONINX MNOBBLICHTh
KAYEeCTBO CUCTEM CHHTE3d, PACO3HABAHUS U KOAUPOBAHUS
peun. [lpyHUMNIMANBHAS HOBM3HA MPEMUIOKEHHBIX pelle-
HHH COCTOMUT B WCIMOJHb30BAHUM OCTPOBHOIO HEHPOCETEBO-
r0 aHallk3a peveBoOro CUrHaia B KOPPENALMY C BbIAC/ICHU-
€M YCTOWUYMBBIX NMPHU3HAKOB M NMPUMEHEHHM (hoHOJOTHYE-
CKHUX M JPYIHX «UHXCHEPHbIX» 3HaHWM (T. €. 3HaHMWi, oc-
HOBAHHBIX Ha COJCPXKATEILHOM WCC/EI0BaHMM Mpolecca
NPOM3HECEHUS MM MpoLecca BOCIPHATHA) O TOHKOMH
CTPYKTYpE peueBOro CUTHaja.

Pa3paborku «HMcrpa-Cod» [25] B obsnactu peueBbiX
TEXHOJOTHH BKJIIOYAOT B CeOA CNEAYIOLIME OCHOBHbIC
HaIpaBJICHUsA: CKaTUe pedeBbIX (ailyioB, pacro3HaBaHHe
peuH, CHHTE3 PEYH MO TEKCTY, WASHTU(DUKALIHMS JIMHHOCTH
no rojocy. bsin pazpaboTan airoputM BblaeleHus poHem
M3 CIIMTHOM pEeYM B PEUILHOM BPEMEHH. ANTOPHTM MPOU3-
BOJMT aJalTUBHbIH aHATH3 napamMeTpoB 3BYKOBO# uH(pOp-
Maluu ¥ OTACNCHHUE MAPaMETPOB rOJIOCOBO# LIEAW OT na-
PaMETPOB APTUKYJALUMOHHOTO (PUALTPA, BbLIETSET Mapa-
METPBl CUTHaIA, KOTOPHIE BOCTIPUHHUMAIOTCS KaK OMpec-
JIEHHBIH 3ByK ((OHEMA). BKIOYAs WHTOHALMIO, OMUCHIBAET
BCE U3MEPEHHbIC N1apaMETPhl MATEMATHYECKH KPaTKO.

C 1996 r. xomnanus «CTOJI — KomnetotepHble Cuc-
TEMBI» B COTPYAHHYECTBE C BEAYIMMH CHCLHATNCTAMH
dunonoruueckoro dakysnsrera MI'Y um. M.B. Jlomonoco-
Ba, Beluucnurensnoro uedrpa PAH u psana apyrux opra-
HM3aUMIE BBIMOMHAET MPOEKT MO CO3AAHMIO MPOTOTHIA
JMKTOPOHE3aBUCUMOI CHUCTEMBI PAcrO3HaBaHHA PYCCKOM
peun [26]. C METOROJIOrMYECKONW TOYKH 3PEHUSl NPOEKT
OCHOBaH Ha NPUMCHEHWUH COBPEMEHHBIX METOR0B 00paboT-
KM PEUYEeBOr0 CHIHAJla W armnapara CKPbITbIX MapKOBCKUX
MOAeIeH A0S ONHUCaHUA (POHETUYECKHX U CEMAHTHKO-
CHHTaKCHUYECKMX 3aKOHOMEPHOCTEH PyCcCKOTO A3biKa.

[MEPCIEKTHUBbBI PA3PABOTKH
CUCTEM PACITIO3HABAHHWA PEUU

Kak BHIHO, TEXHOJOMMH PEUEBOTO PACMO3HABAHUS Ha-
1IUIM CBOE MPUMEHEHNE B pasiuuHbIx obnactax. OaHako B
JaHHO# 001acT¥ MHOXKECTBO MpoGJIEeM BCE euie OCTaloTCs
HEPEUICHHBIMU, MHOTHE UAEH TPeOYIOT AanbHEHIIEro pas-
BUTHA. Tak, mporpaMmel, paboTaIOMHUE C U30IMPOBAHHBIMK
CNIOBAMU, JOCTHIIIM BBICOKOH TOYHOCTH B KOMaHAHbIX CHC-
TeMax — B HaunboJee pacrpOCTPAHCHHBIX COBPEMEHHBIX
MPUNIOKEHUIX TOYHOCTb PACMO3HABAHHS COCTaBASIET B
cpeaseM 95-99 % ¥ 3aBHCHT B OCHOBHOM OT YPOBHS 1lIy-
ma. B To e Bpems 3aauya pacio3HaBaHMS CITUTHOMN peyu B
JOCTaTOYHOM CTENEHH HE PEIlCHa, XOTS B ClIyvae OrpaHH-
YEHHOro CJIOBaps CHCTEMbl TaKOro THMA CYLIECTBYIOT
(VoxReports [4] na siape ViaVoice [3], Verbmobil) u no-
Ka3bIBAIOT BLICOKUE PE3YNLTATLI 1O TOYHOCTH. B Hacros-
ee BpeMsi MHOXECTBO paboT MOCBALICHO Mpobieme pac-
no3HaBaHus cautHoM peun (UITY PAH [23], «Hcrpa-
Codr» [25], IBM [3]), T.K. MMEHHO TaKO# THM pe4eBOro
B3aUMOZCHCTBUA CuMTaeTCs HauboNee NEPCNEKTYBHBIM.
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3AKIIFOYEHHE

BaxwueiiuinM 3ranomM o06paboTku peuu B TmpoLecce
pacrio3HaBaHHs SIBASETCA  BbLAENEHUE HHGOPMATHBHBIX
NPHU3HAKOB, OJHO3HAYHO XapPAKTEPU3YIOLIMX PEUEBOH CHr-
Han. CyluecTByeT HEKOTOPOE YHCIO0 MAaTeMaTHYeCKUX Me-
TOAOB, AHATM3UPYIOILMX PEYEBOH CHEKTP. 31€Ch CambIM
IIMPOKO HCHOJIb3yeMbIM fBIsETCs npeobpaszosanne Pypoe,
W3BECTHOE M3 TEOpUM UMQPOBOH 0OpabOTKM CHUTHAJIOB.
JlanHblif MaTemaTuueckMit anmapar xopoio cebs 3apeko-
MEH0Ba/l B JaHHOW O0JAaCTH, UMEETCS MHOXKECTBO METO-
MK 00paboTKH CUrHAJIOB, HCTIONB3YIOLIMX B CBOCH OCHOBE
npeobpasoBanue @ypne. HecMoTpst Ha 3TO, NMOCTOSHHO
BeAyTCsl paboThbl N0 MOMCKY MHBLIX MyTeH MapameTpusalin
peun. ONHWM W3 TaKMX HOBLIX HAMNpaBlieHWH ABNSETCA
BEHBJIET aHANIU3, KOTOPbIH CTal MPUMEHSTLCS ISl UCCIIe-
JIOBaHHS PEYEBbIX CHTHANIOB CPaBHHUTENLHO HeaaBHoO. Teo-
pus JaHHOrO MeToja ceiuac pasBUBAETCS YHYEHbIMH BCETO
MHpPa, U MHOTHE WCCIAEAOBATENN BO3JaraloT GoJIbIIHE Ha-
JIeX/Ibl Ha UCIONL30BAHME WHCTPYMEHTA BEHBIET aHaiu3a
JUIS PaCNO3HABAHUS PEUM.

Ecin paccMoTperb peyeBble pacrio3HaBaresiy ¢ Mo3UUMH
knaccuukauuy 1Mo MexaHusMmy (QyHKLUHMOHUPOBAHMS, TO
MIOAABNISIONIAs MX YACTh OTHOCHTCS K CHCTEMaM C BEpPOSITHO-
CTHO-CETEBLIMY METOaMH IIPUHATHS PELICHHUS O COOTBETCT-
BHH BXOAHOIO CHIHATA 3TATOHHOMY — 3TO METOA CKPBITOTO
MapkoBckoro moaenuposanuss (HMM), meton auHamude-
ckoro nporpamMmuposanus (DTW) u HeitpocereBoil meTon
(ANN). Hanpumep, HeHpoHHbIE CETH MOTYT ObITh MCNOIb-
30BaHbl JUISL KIACCU(UKALIMH XapaKTEPUCTUK PEHEBOrO CHT-
Hajla U TNIPUHATUS PEUICHUS O TIPHHAIUIC)KHOCTHU K TO WK
WHOI rpynne sranonoB [27]. HeltpoceTs obnanaeT crnocod-
HOCTHIO K CTATMCTHYECKOMY YCPEAHEHMIO, T.C. PeliaeTcs
npoGjieMa ¢ BapUATHBHOCTLIO peud. MHorue Helpocere-
BbIC &JIFOPHTMBI OCYLIECTBISAIOT NapaLIeIbHYI0 00paboTky
vHQOpMALIMK, T.€. OJHOBPEMEHHO PaboTalOT BCE HEUPOHBI.
Tem cambIM peuaercs mpobreMa co CKOPOCTBIO Pacro3Ha-
BaHUS — OOBIYHO BpeMst paboThl HelpoceTH COCTABISET
HeckoJbko uTepauuit. Ceifuac MHOrHe pa3pabOTYHMKH HC-
TOJIB3YIOT anmnapar HEHPOHHBIX CeTei uls TOCTPOSHHS pac-
nosuasareseit [19, 24, 27].

OnaHako eciu CPaBHWTH MOKa3aTenu COBPEMEHHBIX
CHCTEM pAacno3HaBaHUsS C TOKA3ATENSAMH CHCTEM BPEMEH
Hayana 3apoxIAeHHs ITOH 06JIACTH HAyKH, TO MOXHO CKa-
3arhb, 4YTO 3a npoiuealne NCCATKHU JIET UCC/IEA0BATEIHU HE-
JIAJIEKO TIPOABHMHYIUC. JTO 3aCTaBASET HEKOTOPBIX CIie-
LMAJHCTOB COMHEBATHCS  OTHOCHTENBLHO  BO3MOXXHOCTH
peaiMzauMy peuyeBoro UHTepdeiica B Onwkaiimiem Oyay-
ILIEM C MCMOJb30BAHHEM CYILECTBYIOLMX 10AX010B [28].
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[Tpo6ieMa, 0 KOTOPOii rOBOPHUT GOJIBIIHHCTBO HCCIEA0BA-
TeNei, Ha3bIBAETCS «HEYCTOMUYMBOCTD (robustness) cucrem
pacrno3HaBaHUA, K BHEUIHUM YcaoBusam» [29] u. ckopee
BCEro, 3aK/IIOYAETCS B TOM, YTO MNOAXOIbL 3a0XKCHHLIC B
MareMaTH4ecKoil MOAeNu Ui peaiu3audu  MexaHu3ma
pacro3HaBaHWs PeYM B CYLIECTBYIOIMX KOMIBIOTEPHBIX
CHCTEMaX, HE COBCEM COFJACYIOTCS € TEM, KaK pealibHbie
61oI0rMIecKHe HHANBUIbL PACMO3HAIOT W MOHUMAIOT peub
apyr apyra. [lostroMy ects Bce OCHOBAHHS MOJIAraTh, YTO
YCTOHYMBOCTE CHCTEM K PAacrno3HaBaHHMIO PEYH B NpoLecce
ajJanTalvi MaTeMaTHYECKHX MOJENEH B yxe paGoTaounx
JIBHKKAX-KJIaCCUPUKATOPAX C YIETOM KapTHHBI aHATOIHY-
HBIX TIPOLIECCOB B OMONOTHUECCKUX 00bEKTax OyaeT MoBbI-
LIATHCS 110 CPABHEHUIO C BBILUEU3IOKECHHBIMU METOAAMH.
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