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PACIIO3HABAHHME PEUN

PeyeBo BBOA/BbIBOA, KaK pa3BUTUE
YyeJZIoBeKO-MalLUUHHbIX UHTepdencon

B.J1. ApnasapoB

AH]-[OTaJ_[l/Iﬂ. Peuenpoe 06H_IeHI/Ie YCJIOBEKA ¢ KOMIIBIOTEPOM MOJKHO CMEJIO Ha3BaTh TexHoJoTHeH 21 Beka. BonpocaM
TEXHUYSCKOU HeOGXOZ[I/IMOCTI/I PEUCBBIX HHTep(I)eI)‘ICOB u ux Hay‘lHOI)‘I ¥ TeXHOJOTHYESCKOW TOTOBHOCTH IMOCBAIICHA

JTaHHas1 paboTa.

BeBepeHue

PasBurHe yenoBeko-MamHHBIX HHTEPGEHCOB B
nocnegHee BpeMs uaet OypHeiMu Temnamu. OxHa-
KO peanm3aiis OJHOTO M3 CaMbIX €CTECTBEHHBIX
cnoco00B B3aUMOACUCTBUS YEIOBEKA U MAIIUHEL -
OOIIICHHE MOCPEICTBOM 3BYYAINCH PEUd - A0 CHX
IIOp OCTacTCs HEPEIIEHHOM 3axadch. beicrpoe pas-
BUTUC KOMITbIOTCPHBIX TEXHOJIOTUH ¥ HHTCHCHBHOC
pacmupenne cdepbl UCHONB30BaHUS MEPCOHANb-
HBIX KOMITBIOTCPOB HE TOJBKO CO3AAI0T HEOOXOAU-
MBIC TCXHHUYUCCKUC TMPCATIOCBIIKU I PA3BUTUA U
HCTONIb30BaHUs peuecBoro uHTepderica, Ho u aena-
0T 3TY 3aJa4y YPE3BRIUANHO aKTyaJIbHOM.

TexHU4Yeckas He0OXO0AUMOCTb

TexHnueckas HEOOXOAMMOCTh HCIOIb30BAHUS
PCUCBBIX KaHANOB OOIICHUS YCTIOBEKA C KOMIIBIO-
TEPHBIMH CHCTEMaMH OOYCIIOBICHA CIIEAYFOIIHMHI
HNPUYHHAMH:

- MUHHUATHOPU3ALUI BBIYUCIUTEIbHBIX CHUCTEM
y2K€ CErOAHS CAeNnaia BBOA U BBIBOJ CaMbBIMU Y3KU-
MH MCCTaMH B Pa3BUTHH MOOWIIBHBIX YCTPOHCTB.
PeueBoit kaHa ABIACTCS NPAKTUIECKH €IHHCTBECH-
HOH NEPCIEKTUBONH HOPMANBHOTIO B3aUMOACHCTBHL
YCIOBEKA ¢ KOMIIBIOTEPOM;

- HIUPOKOE PACHPOCTPAHCHUE KOMIIBIOTEPHBIX CH-
CTEM B TOBCCIHCBHOHM JKM3HH IUKTYCT HEOOXOAU-

MOCTb TOSBICHHS HOBBIX OBICTPBIX CHCTEM BBO-
J1a/BbIBOAA HH(OPMALINH, HE TPSOYIOLIUX OT HETOA-
TOTOBJICHHOTO MOJIb30BATEIIS CIICLIHATBHBIX HABBIKOB;

- MPHUMCHCHHE PEUCBOTO OOLICHHS € aBTOMATH-
3UPOBAHHBIMH CUCTEMAaMH PACIIUPSCT KPYT HX MO-
TCHITHAIBHBIX TTOIb30BATCIICH;

- Jno0aBICHUEC HOBOTO KaHala BBOAA/BBIBOJA
VAVIIIACT MOOHIBHOCTb, 3PTOHOMUKY W '"HHTEIN-
JACKTYAIbHOCTD" B3aUMOJCHCTBUS YCIOBEKA C KOM-
MBIOTCPHBIMH CHCTCMAMU;

- B HCKOTOPHIX OOIACTAX NPUMCHEHHS KOMITBIO-
TEPHBIX TEXHOJIOTUH PeUeBOM KaHAI B3aUMOACUCT-
BHS SIBISICTCS COWHCTBCHHO BO3MOJKHBIM, HaIpU-
MEP, PEUEeBOC YIPABICHUEC OOPTOBBIMH YCTPOHCT-
BaMH, VIPABICHHE KOMIBIOTCPOM M JPYTUMH TEX-
HUYCCKUMH VCTPOWCTBAMH B SKCTPEMAIBHBIX,
OMACHBIX IS YEIOBCKA, VCIOBHSX;

- MHOTOKparHOE VBEIHYCHHE 00BbeMOB HH(OP-
MalH, UUPKYJIUPYIOWICH N0 KaHanaM CBA3H, Tpe-
OVeT, B YaCTHOCTH, U CYLICCTBCHHOTO YILIOTHCHHS
MOTOKOB PEUCBOH MHGpOPMALMH, TEPEAABACMOH MO
nudpoBBIM KaHamaM CBsI3u. JoOuThes cyImecTBeH-
HOTO YIUTOTHCHHS MOKHO C MCIIOJb30BAHHEM pPeuc-
BBIX TexHomoruid. Hanpumep, mmes moaymu pac-
MO3HABAHHUA U CHHTE3a PCUH, MOKHO CO31aTh BOKO-
Jepbl co CKopocThio A0 100 Out/c, Torga Kak WHBIC
MOAXOABI JAXKE B MEPCICKTUBE BPS TH MO3BOJLIT
MEePeAaBaTh peub co ckopocThio Hinke 600 Gox.
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PACTNO3HABAHWE PEYK

B.J1. Apnasapos

[lepcnexTHBY HCMIOTB30BAHUS
PEUCBOTO KaHaja OOLICHHS YCIIO-
BCKa C KOMITBIOTEPOM ACTAIOT JO-
CTYIIHOM TEXHUYECKHH Hpo-
IPECC, BBICOKHUEC HAYYHBIC JOCTH-
JKCHIS B O0NACTH HCCIICIOBAHUS
peUH, a TaKKe VYCHEXH B MpPO-
I'PaMMHCTCKOH TCOPUH U TIPAKTH-
ke. Hwke mepeuncnensl daxro-
PBI, 00CCICUNBAOINNC TCXHUICC-
KVIO MTOATOTOBJICHHOCTh K peLue-
HUIO 3TOH 3aja4u:

- TOBBILNICHHE TNPOU3BOIH-
TENBHOCTH HPOLIECCOPOB;

- BO3MOXKHOCTb HCIIONB30BaHMs GONBIINX 00be-
MOB ONEPAaTUBHON MaMSITH,

- TOSBICHUC HAACKHBIX U KOMIAKTHEIX YCT-
poiicTB HU(POBOro BBOAA CHUTHAJOB C BBICOKOM
TOYHOCTBIO U CKOPOCTBIO OOpabOTKH Ha OCHOBE
COCLHATA3UPOBAHHBIX U (PPOBBIX NPOLIECCOPOB;

- MOBBIIICHUC KAYECTBA U JOCTYITHOCTh OKOHEY-
HOU 3BYKOBOM ammaparypsl (MHKpO(GOH, THHAMHUKH,
BCTPOCHHEIC CHCTEMBI TIOAABICHHS IIYMOB).

[lepeuncnum GaxTopel, CBI3AHHBIC ¢ HAYYHOU
OCHOBOH paccMarpuBacMOl MPOOICMBI:

- HAOMIONACMBIH CEeTOAHS BRICOKHH YPOBCHb pas-
BHUTHS TCOPETUUCCKOH 0a3bl M MPAKTUYCCKUX HC-
CJICA0BAaHUU B MUPE;

- mosiBiICHUE B 90-X rogax u MIMpoKOE PacipocT-
PaHCHHC HAJCIKHBIX METOAOB PACIO3HABAHMS, HE
TPeOYOIINX HACTPOHKH HA JUKTOPA U 00CCICUHBA-
omux paboTy B peabHOM BPEMEHH,

- HAJIMYWC MHPOKOTO HHCTPYMEHTAPHS A HC-
CIICAOBAHNN PEUU U Pa3pabOTKU aNIrOPUTMOB pac-
MO3HABAHMS M CHHTE3a PEUYH, B TOM YHCJIC METONBI
00pabOTKH U aHAIH3a CUTHAIOB, MECTOBI BBIIC/IC-
HHSl TIAPAMETPOB, KPYITHEIC PEUCBBIC KOPIIYCA;

- BBICOKHMU VpPOBCHb (DOHETHUECKUX 3HAHUH O
PYCCKOH peur, 4To TPeOYeT CBOCTO OTPAKCHUS B
MPAKTHICCKUX AJITOPUTMAX H CHCTEMAaX.

PeuyeBoin kKaHan BBoAaa/BbiBOAA

B o61mem BHAC cxema peueBoro OOIIECHUS Ye/I0-
BCKA ¢ KOMIBIOTCPOM mpeacrasicHa Ha Puc. 1.
Nmerorcsa npeobpazoBareip 3ByHalichi peyd B CUT-
HaJl, BOCOPUHUMAEMBIH KOMITBIOTEPOM, PacIo3Ha-

TeKCT

CUHTE3 peuun

obpaboTka

pacno3HaBaHue peuun

.

TeKCT

Puc. 1. Cxema peyeBoro obLLIEHNS YeloBeKa C KOMMbIOTEPOM

BaTCJIb, MPEBPAILAIOIIHIA ITOT CUTHAM B TEKCT, IIpe-
00pa3oBareiib, CHHTE3aTOP PSUH U YCTPOHWCTBO 03-
BYUUBAHUA CUTHAJIA.

Ecmu packpeite noapobuee 610k 00paboTku, TO
cxema cranoButcs cinoxuee (Puc.2). Mveercs yaen
YIPaBICHUS AUATIOTOM, KOTOPBIH CHELUAIACTHI O
HUCKYCCTBCHHOMY HHTEJICKTY OOBIYHO HA3BIBAIOT
¢peiivom (HE myTare ¢ QpeiMOM B Teopuu oOpa-
0OTKH cHrHajia - GparMeHTOM aHanu3a). Y3en yi-
PaBICHUS COACPIKUAT CITOBAPb, UCTIONB3YEMBIA TIPH
pacniozHaBanuu u cunatese. OcraapHbIC O0KU Tpa-
JTULHOHHBL 0a3a JAHHBIX U MCPEXO] B HOBBIH Y3€/1.

Hanmuuue oGparHoii ¢Bsizu Mekay O10koM oOpa-
0oTku (y310M AHMAIOra) U CHCTEMOW Pacro3HaBa-
HUS PCUH MO3BOJICT CYIICCTBCHHO PEAYLIMPOBATH
3a7a4y Pacro3HABAHMs 33 CUCT YMCHBLICHHUS CIIO-
Bapsl W/WIIM OKHIAHUSI OTPAHHYCHHOTO YHCIA Ce-
MAHTHYCCKUX WJIH CUHTAKCHYICCKHUX KOHCprKLII/II\/'I.

IMpu paspaboTke KOHKPETHBIX CHCTEM, PasyMe-
€TCsI, BO3HUKACT MHOXKCCTBO Pa3IUYHBIX 3a1a4. Te
W3 HUX, KOTOPBIC COCUU(DUIHBI [T PEUCBOTO 00IIe-
HHU, TPYIIHPYIOTCS BOKPYT OBYX OCHOBHBIX IPO-
O7eM, PCIICHHE KOTOPBIX B MOJHOM OOBEME AacT
KJII0Y K TIOCTPOCHHIO OTPOMHOTO YHC/IA MPHK/IA-
HBIX CUCTCM.

Iepsas npobaema MOKET ObITh 0003HAMCHA KaK
pacro3HaBaHHE PCYH U XAPAKTCPUCTHUK rojaoca ro-
BOPSILIETO, BTOPAst - CHHTE3 PSUH, BKIIIOUAs BOCCTA-
HOBJICHHC TOX0XKECTH rojoca. CeroaHsImHui ypo-
BCHb TCXHUKU U HAYYIHBIX I/ICCJ'IC,Z[OBaHI/II\/'I HC ITO3BO-
JACT PCHIUTL 3TU 3adavu TIOJHOCTBIO. H03TOMy
OHH PACCMATPHUBAIOTCS B OMPEACICHHBIX VCIOBHSIX,
BBUBILIIOIINX CIICU(PUKY KOHKPETHBIX CHUTYaLUi
(ypoBeHb 1ryMa, 00beM CI0Bapsi, BOBMOKHOCTh Ha-
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nepexog

PacnosHasaHuve peun




PACTNO3HABAHWE PEYM

B.J1. Apnasapos

- peveBOM BBOJ U O3BYUYHMBAHHUEC COOOLICHHI
3JIEKTPOHHOMN MOYTHI;

- TOJHOTEKCTOBAsA HHAEKCAIUA ApPXHUBOB C
ayamo- U BUACONH(OPMAITHCH;

- HHTCIUICKTYaJIbHBIC MOUCKOBEIC HTEpHET-
CHCTCMEI C PCUCBBIM OOLICHUEM Ha CCTCCTBCHHOM
A3BIKE;

- aBTOMATUYECKHU NEPEBOA 3Bydallled peuu
Ha APYTOH A3bIK (31€Ch KPOME PACIIO3HABAHUS PEUH
HA S3BIKC | M cCHHTE3a peun HA A3BIKC 2 TIPUCYTCT-
BYET TaKOH KOMIIOHCHT, KaK aBTOMATUYCCKUM mepe-
BOJ, TIO CJIOKHOCTH JAKE MPEBOCXOAIININ IIEPBBIS
JIBE 3a1a4H).

Creayer Takke YIOMSHYTh 3aJadH, PCLICHHE
KOTOPBIX CBA3aHO C IPUMEHEHHEM JIEMEHTOB pete-
BOrO BBOJA B MPHUKIAAHBIX cHCTeMax. OTMeTHUM
MPY 3TOM, YTO JJI X PELICHU NpolIeMa pacmos-
HABaHMWA pPeud AOTONTHACTCH 3aAaded BBIJCICHUA
[IapaMeTPOB TOI0Ca TOBOPALIETO:

- HCIONB30BAHHC HIACHTU(HKALWU TOBOPSI-
IIETO B Ka9€CTBE KIIF0YA JOCTYIIA K CHCTEMAM C pas-
TPaHUIEHHUEM JAOCTYTIA;

- CXKaTHe peud AN XPaHCSHHA U NePERadH I1o
KaHaJaM CBS3W C LEJBIO CO3JaHMS HHU3KOCKOPOCT-
HBIX PEUYCBBIX MpeoOpaszosarencii (BOKOACPOB); C
TTOMOIIBIO PACIIOZHABAHM PEUH C COXPAHCHHUEM T1a-
paMeTpoB rooca AMKTOPa pedb mpeodpasyeTcs B
TEKCT ¢ TEM, YTOOBI MOCIE NEPEeladd MO KaHAIAM
CBSI3U CHHTC3HPOBATh peub, OOCCIICUMB Yy3HABAC-
MOCTB TOJI0CA;

- aBTOMaTH4YeCKUC (POHCTHUESCKUC TPEHAKE-
pHl (mOMOIIE B OOYUCHHH HHOCTPAHHOMY SI3BIKY);

- IpuCnOcOONCHHUS H KOMIBIOTCPHBIE CHCTC-
MBI 7151 TOMOLIM HHBATUAAM (CIICIBIM, IMTYXHM, HE-
MBIM, IAPATH30BAHHBIM).

CoBpeMeHHOe COCTOSHUEe pe4YeBbIX
TEeXHOJIOrMn B Mupe

HccnenoBanus B 00JaCTH aBTOMATHUECKOTO
CHHTE3a CIMTHOM 3Byvallel peuu Mo TEKCTY, BBE-
aeaHomy B 9BM, BeayTcs B MUPE MHOTO JICT U TI0-
Ka3a;u OOJIBIIY IO HAYIHYIO U MTPAKTHICCKYHO CI0K-
HOCTb 3TOM 3a7a4u. CEroaHs CYIIECTBYET HECKOIb-
KO TPOTpaMM TAKOTO POAA, KOTOPHIC MOKA3BIBAOT
MPUCMIICMOC KAICCTBO O3BYUHBAHUA TCKCTA M MO-
T'YT HAWTH NPAKTHICCKOC TMPUMCHCHHC B CITICITHAITB-

HBIX crcTeMax. OXHaKo NPUMEHEHHE COBPEMCH-
HBIX CHCTEM CHHTE3a PCUd HE CTAHOBHTCSH TOBCE-
MECTHBIM BBUAY TOTO, YTO OHH IOKA HE OONamaroT
CBOWMCTBOM JOCTaTOYHOH €CTECTBEHHOCTH r0lI0ca U
€CTECTBEHHOU MPOCOANICCKON HHTOHAITHH "TIPOHU3-
HECeHHS "

OOparnas 3a7a4a - PacIO3HABAHUE TEKCTOBOM
nHPOPMALIMH 10 BBOAUMOU 3ByYaIeH peyH SBILA-
eTcd eme Ooee CIOKHOHU 3aJa4CH HCKYCCTBEHHOTO
uHTeekTa. OIHaKO CErogHs MPEACTABIACTCS, UTO
COBPCMCHHAS CTCIICHb PAa3BHTHS KOMITBIOTCPHOM
TEXHUKH W COOTBETCTBVIOIIETO NEPUECPUHHOTO
00OpyIOBaHUS, a TAKXKE COBPCMCHHBIC METOXBI
MPOrPaMMHUPOBAHUS, MPCICTABICHUS AAHHBIX H
pacmo3HaBaHUs OOpPa30B JAKOT BCE NPEANOCHUIKU
JUTSL YCTICIITHOTO PELICHUS 3TUX 3aa4.

B xonne 90-x romoB Ha MHPOBOM PBIHKE IIPO-
I'PaMMHBIX MPOAVKTOB MOSIBHIOCH HECKOIBKO IPO-
rpamMm, paboTaLINX B PSATEHOM BPEMCHH H HaXo-
JSIIAX HEKOTOPBI KOMMEPUYECKUH CHPOC B TAKHX
MPUMEHCHUAX, KaK nepenada HHGOpMaLH B AWC-
KpeTHOH s3bikoBor ¢opme ("aukroBka"), T1K-un-
tepdelicel, aBroMaruueckas teiacqoHHas CiyxkOa,
CIICLIMANBHEIC TPOMBILIJICHHBIE H BOCHHBIC 3aJa4H.
OnxHako TEXHHUYCCKUE XAPAKTCPUCTHKH STHX IPO-
JAYyKTOB HE OMNpPaBAAIN OXKUIAHUU IOIb30BATEIICH,
PE3VIIBTaTOM YEro cTano OaHKPOTCTBO LICIOTO Psijaa
3amagHBIX KOMIAHHH, CHCUHATH3HPYIOIIUXCS B
pacmo3HaBaHUH PEYH. DKCHECPTHl MPOTHO3ZUPYIOT
VBEJIMUCHHE PHIHOYHOTO CIIPOCA HA MOAOOHBIC CHC-
TEeMBI B Omrpkaiimem OyayineM, HO MOJUCPKHBAKOT,
YTO 3TO BIPSAMYIO 3aBUCHT OT PACIIUPEHUS UX BO3-
MOYKHOCTCH W VAVYLICHUS TOYHOCTH Paclo3HAaBa-
Hust. Cpeay IMaBHBIX TPEeOOBAHUM, MPEABIBIICMBIX
K TAKUM CHCTEMaM, OTMETHM B MCPBYIO OUCPEIb
YBCAMUYCHUE O0bEMa CJIOBAps O3 CYINECTBCHHOM
MOTEpU KauecTBa pacrmosHasaHus. JpyruMu rops-
YHUMH TOUYKAMH 30ECh SBISIIOTCS. PACTIO3HABAHHC B
CCTCCTBCHHOM aKyCTHUYCCKOH cpene O3 Hampas-
JICHHOTO MHUKpPO()OHA, €CTCCTBCHHBIH TEMIT CJIMT-
HOM peun (cedivac ommOKa Pacrio3HABAHHS 3CCh
MPUMEPHO B 5 pa3 Gonplue, ueM I MEIJICHHOMN
WM JUCKPETHOH PEyH), HE3aBHCUMOCTh OT ronoca
MOJb30Bares (OMMOKa PacmO3HABAHUS TPHMEPHO
B 4 pasza Gomplie, YeM B TUKTOPO-3aBHCUMBIX CHC-
TEMax), CIIOHTAHHBIH AUAIOT (OmuOKa Pacmo3HaBa-
HUS MPEMEPHO B 2 paza GoNbIIe, YeM NPH UYTCHUH
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PeueBoit BBOA/BbIBOM, KakK pasBUTUE HeSIOBEKO-MAaLLIMHHbBIX MHTEpdENCOB

TEKCTa), MPOOIEMHO-HE3aBUCUMOC PACIIO3HABAHKC
(omrubka pacrmo3HaBaHHUS MPUMEPHO B 2 pasa 00/b-
IIC, YeM B POOICMHO-3aBHCHMOM CIIYHac).

B HacTosiee BpeMst 3Ta OTpacip HayKd U TEX-
HOJIOTHH HA 3aaJ¢ CHOBA AKTHBHO Pa3BHBACTCS.
TonocoBBIC MPUIIOKEHUSI TOAKPEILIOTCST HOBCH-
UM CTAHAAPTAMU, TIPOJBHTACMBIMH KOHCOPITHY-
MoM W3C u takumu rurantamMu kak Microsoft,
Intel, IBM Ha ocuose szpika XML. CymectByet
PAT KOMMEPUCCKHX TPOTPaMM PACTIO3HABAHUSA U
CHHTE3a PCUM, B KOTOPBIX Ka9IC¢CTBO MPHOMIKACTCS
K MPHCMIICMOMY. YBEIHYHMBACTCS UYHCIO CHCTEM,
HCTIOIB3YIOLIUX 3Ty TCXHOJIOTHIO - 3aKa3 OUIICTOB,
COPAaBOYHBIC CITYKOBI, CTY>KObI OOBIBICHUH B a3po-
MOPTax M T.J.

Cpean 3amaaHBIX KOMIAHHH, MPEAIATAOLINX
CCrOHs MPOAYKTHl PACIO3HABAHHS PCUH, CICAYET
MEPEUUCTUTh Takue, kak Scansoft (Dragon Natu-
rallySpeeking, SpeechPerl, OpenSpeech), IBM
(IBM ViaVoice), Philips (SpeechMagic Engine,
Speech SDK), Microsoft (Speech API), Commodio
(Qpoint command recognition, Qpoint dictate).

Huxe B Tabnuile NMpuBEACHBI XapaKTCPUCTUKH
HEKOTOPBIX KOMMEPUECKUX IMPOAYKTOB 3aIlaIHbIX
KOMITQHUH.

CoBpeMeHHoe COCTOs HMne
peuyeBbix TexHonorun B Poccumn

Pr1HOK pOCCHICKIX TOTOCOBBIX TCXHOIOTHH IO
CHUX MOp SBISETCSA MPEAMETOM OTACIBHBIX (par-
MCHTAPHBIX PazpaboTOK, OONBIIHHCTBO KOTOPBIX
HE MOTYT OBITh OLCHCHBI Kak ycnemHsie. EauncT-
BCHHAS POCCHICKAas cHCTEMa IUKTOBKH 'lOpbI-
HBIY"', KOTOPAs AOCTHITIA PhIHKA, OBlIa OCHOBAHA HA
cucreme ¢upmel Dragon u uMena HeynoBICTBOPU-
TEABHOC Ka4ECTBO PACIIO3HABAHMS HM3-32 HEAOCTA-
TOYHO ITyOOKOTO UCIIOMB30BAHHUS PYCCKOH (POHETH-
KH M JTUHTBUCTUKH. JIpyTrHe 3amaiHble KOMITAHWH,
KOTOPBIC MBITATHCH CO3JaTh CHCTEMBI Paclio3HaBa-
HUSL A1 PYCCKOTO S3BIKA, MO PA3HBIM MPHYHHAM
TaKKe HEe JOCTUINHN yerexa. B wactHoctH, Geapruii-
ckas ¢pupma Lemout&Hauspie B 2000 rony Hauana

HassaHue npogykra | Tun Asbikn CkopocTb Obbem crioBapsa | 3asBreHHoe Llena
pacnosHaBaHUs peun Ka4yecTBO
Dragon OukToBka + aHm., 160 crnoe B 250 000 crnos + “Jlerko $695+ $300 3a
NaturallySpeaking HaBuraums HeMm., MUHYTY cneymanmsmp. n posogutca go | kaxawlin cney,.
dpaHy,., nonb3oB. crosapu | 99%” crnoBapb
ANOHCKNIA
IBM ViaVoice OukToBka + aHm., 300 000 crnos+ $185
HaBuUraumsa HewM., cnosapu
uTanbesH., nonesoBaTtenen
ANOHCKNIA
Dictaphone HuvkToBka no aHm. > 90% nocrne $399
EXSpeech WwabnoHy aAns HaCTPOWKM Ha
MeANLMHBI AnKTOopa
SpeechPerl HaBuraymsa s 46 asbikoB Bonee 1 mMnH. 3aBuCUT OT KOIH-
TenedoHun cnos Ba NUHWIA 1
obbvema
cnosapsi
OpenSpeech Mopaepxka Bonee 1 mMnH.
cTaHAapTa cnos
Voice XML
Philips Speech AWKTOBKA 21 asbIK 128 000 crios — 95-98%
Processing Engine ©a30BbIA croBapb
Microsoft Speech API| HaBuraums aHIm., AnoH.
KNTaNCKWUIA
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PACTNO3HABAHWE PEYM

B.J1. Apnasapos

PaspaboTKy PYCCKOS3BIMHOTO MOXAYJS Paclo3HaBa-
HUSI, OMHAKO B HACTOSINEE Bpemst dTa dupma obaH-
kporunack. [Ipexparuna ¢unancupoBaHue aHamo-
THYHOTO MPOEKTA M3-33 SKOHOMHYECKUX TPYIHOC-
TeH u kommanwus Intel.

Takas cnoxxHas 3a7a4a, Kak pa3padoTka roaoco-
BBIX CHCTEM, TPeOyeT (HHAHCOBHIX PECYPCOB, KO-
TOPBIMH HEe 007aJacT HH OJHA M3 POCCHHCKHX
(hUpM 1 HAYYHBIX OpraHU3alui B otaeapHoCcTH. bo-
Jee TOTO, ISl PEIICHHS 3a1adu TpedyeTcs o0beau-
HCHHE TIOTCHLNANA B HECKOIBKUX 001aCTIX HAyKH:
oOpaloTKa curHajia, pacrmo3HaBaHue 00pasos, ¢o-
HETHYCCKAS HAyKa, KOMIIBIOTCPHAS THHIBHCTHKA.

[Tpu 3TOM TexHONOTHH NPeOOPAZOBAHUS TCKCTA
B peub (text-to-speech) mist pycckoro si3pika ropas-
J0 OMWKEe K TOTOBHOCTH, MHOTHE OPraHU3alNy Ac-
MOHCTPHUPYIOT CHCTEMBI C YAOBICTBOPHTCIBHBIM
KaueCTBOM TCHEPALUH PEUH YKe celuac.

Ecnu sxe roBOPUTE O HAYYHBIX KOJUICKTHBAX, 3a-
HHUMaIOLIIXCs 3ToH mpobnemMarnkoli B Poccnu, 10 B
nepByro ouepearp creayet Hazears MITTINU PAH, BL]
PAH, UCA PAH, peuesbic rpynmel (uiomorayec-
KOTO W MEXaHHKO-MATEMaTHICCKOro (hakynabTeTOB
MI'VY, Lientp peuesrrx TexHomoruii B Cankr-Iletep-
oypre, CII6 TocymapcTBeHHBIH YHHBEPCUTET,
CITMHMPAH u ap.

Hayu4Hble noaxoabl
B pacno3HaBaHUM peuun

PacnosHaBanue peun Kak YMCTO HAy4YHAS MPO-
OneMa TaBHO MPUBJICKIO BHUMAHHUC YVICHBIX, H HC-
CICIOBATEIIM HAKOIIHIN MHOKECTBO METOAOB, KOTO-
PBIC MOTYT CIIOCOOCTBOBATH €€ PEIICHHUIO.

Ilpm cucremarnsanyy WCCIEAOBAHHWN O pac-
MO3HABAHHUIO PEYM MOKHO BBIACIUTH CJICIYHOIINC
OCHOBHBIC TIOAXOBI K TOCTPOCHHIO CHCTEM PACIO3-
HABAHUSI PCUU;

1. noaxox, OCHOBaHHBIM HA MIAONOHAX, MPH
KOTOPOM BXOJHAs peucBast HH(pOPMALIKS CPaBHUBA-
€TCS C CO3JAHHBIMHU pPaHES OOpa3laMH U HIICTCS
HAWTYYIICEe COOTBETCTBUE,

2. TIOmXOZ, OCHOBAHHBIM HA WCIIOIL30BAHHHI
AMPUOPHBIX 3KCICPTHBIX 3HAHHM, MPH KOTOPOM
MPOBOAUTCH TMOMBITKA CMOJCAUPOBATh CHOCOO-
HOCTh YCJIOBCKA PACMO3HABATH PCUb IO CICKTPO-
rpamme;

3.  CTaTUCTHYCCKUN TOTXOM, HCIOJB3VIOIINH
BEPOSTHOCTHBIC 3aBUCHMOCTH TIOSBJICHUS 3BYKOB H
CJIOB B PeUH;

4.  HEMpePHIBHBIA MOAXOM, TPH KOTOPOM WC-
MOMB3YIOTCA CETH, COCTOAIIME U3 OOMBIIOrO YUCTa
MPOCTHIX B3aMMOCBSI3AHHBIX Y3IIOB, OOYUCHHBIX
Pacro3HABAHHUIO PEUH.

Ipocretimnas cucTeMa AUKTOPOIABUCUMOTO pac-
MMO3HABAHKS U30JMPOBAHHBIX CJIOB MOXKET OBITEH CO-
3JaHa HA OCHOBC CPABHCHI C IPEIBAPUTCIBHO 3a-
nucaHHpiMu 1abnoHamu. 111aGmoHsl, Kak mMpaBUiIo,
(hOPMHUPYIOTCS W3 TIPU3HAKOB, U3BJICKACMBIX U3 PC-
YeBOTO CrickTpa. [ KoMIeHcamy OTKIIOHCHHUH B
CKOPOCTH TIPOUZHOINCHUS TTPUMCHICTCS BPEMCHHAS
HOpMaln3alys, NPOU3BOAMMAS HAJ MOCICAOBA-
TEJILHOCTRIO M3BJICKACMBIX MpU3HAKOB. Hopmamm-
3aIis MOXKCT TIPOU3BOIUTHCA TIPH TIOMOIITH AJIr0-
pUTMA THHAMHYCCKOTO MPOTPAMMHPOBAHHS, TI03-
BOJTSIOINETO CITIAJNTL BapPHAlUH B TIPOU3HCCCHHUH
cioBa BO BpeMcHHOHW oOmactm. Takum oGpazom,
JAHHBIHA TTOAX0 OCHOBBIBACTCS HA HETOCPSICTBCH-
HOM CPaBHCHHH aKyCTHUCCKHUX MApaMeTPOB, COOT-
BETCTBYIOIIUX PACMO3HABACMOMY YUYACTKy PEUH, C
VCPCAHCHHBIMEA  00pas3IiaMu, COOTBETCTBYOIUMU
pacniozHaBacMbiM crioBam. OOpasibl CIOB ¢O34a-
FOTCS B TPOLIECCE OOYUCHHUS MyTEM 3aIIOMHHAHUS
HECKONIbKAX TIOBTOPHBIX TPOU3HCCCHHUM CIOBA H
MOCICAYIOLWICIO YCPSOHCHUS aKyCTHUSCKUX Mapa-
MeTpoB. OCHOBHBIM JTOCTOHMHCTBOM TOAXOA SIBITA-
€TCS €ro MpPOCTOTa W HaACKHOCTh. Padora Gomb-
MIMHCTBA CHUCTEM, TIOCTPOCHHBIX TAKUM 00pasoM,
CYILICCTBCHHO 3aBUCHT OT JAMKTOPA W YCIOBUH 3a-
nucu. [IpuMeHEHHE TAaHHOTO MOAXOAA AJIS PACIIO3-
HaBaHUA OONBIIUX CIOBapeH 3aTpyIAHACTCS CIOXK-
HOCTBIO B O0YUCHHH CUCTEMBI, TOCKOJIBKY MPH 00y -
YCHHH JAUKTOP JOJIKCH HECKOJBKO Pa3 MPOU3HECTH
Bce cnoBa ciomapsa. Kpome TOro, mockombKy HH-
(hopmarus 0 KaXKIO0M CIOBE XPAHUTCS OTACIBHO, TO
TP YBCJMHMCHUHN CIOBApPsA MOTPEOHOCTH CHCTCMBI
pacro3HaBaHUS B TIAMATH W BBHIYHCITHTCIBHBIX Pe-
Ccypcax MOryT OBICTPO YBEIHIHUBATHCA.

IMoaxox, OCHOBAHHBIN HA HCTIOIB30BAHUN DKC-
MEPTHBIX (DOHCTUYCCKUX 3HAHWH, MNPEATIONAracT
COACPKATETIBHOE HCCIICAOBAHUE MPOLIECCca MPOU3-
HECCHHMSI WM MPOoLecca BOCHPHATHS U MOACTHPO-
BaHHC CIIOCOOHOCTH SKCIECPTA PACHO3HABATE PCUb
MO CTICKTPOrpaMMaM M JAPYTHM aKyCTHUCCKHM Tia-
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PeueBoit BBOA/BbIBOM, KakK pasBUTUE HeSIOBEKO-MAaLLIMHHbBIX MHTEpdENCOB

pametpaM. CHCTEMBI, B KOTOPBIX JCIACTCS MOMBIT-
Ka NpsSMONUHEHHON peann3alu TaKoro MOAXO0Aa,
OOBIYHO BKITIOUAIOT B ce0Os CTAAMU CEIMCHTALH
(T.c. BBLACTICHUE TOCTATOYHO KPYIHBIX (hOHETHUEC-
KHX 3JIEMEHTOB), IOCTPOCHHS TUIIOTE3 O CErMEHTAX
U MOCIEAYIOIUNH HEYETKUM BRIBOJ C YUETOM Orpa-
HUYCHUN HA JJIUTCIBHOCTh HCIONB3YCMbIX (DOHE-
THYECKHX BJICMCHTOB. B cBA3u ¢ OOmbIIOi M3MeH-
YHUBOCTBIO PEUH, CIOKHOCTBIO PEUEBBIX MOACICH,
CYIICCTBCHHBIM BIMSHUCM ITYMOB H VCIIOBHH 3aITH-
CH aIEKBaTHOE OIMCAHHE PEYN B BUJE SKCIIEPTHBIX
mpasui 3arpyaHeHo. Ha npakruke B wdmcToM BHIE
TaKoW MOAXOA HE NpUMEHdAeTCa. TeM He MeHee, B
MPaKTHUCCKUX CHCTEMAaxX Pacro3HaBaHHs (QOHETH-
YECKHE 3HAHHA CYINECTBEHHO HCIONB3YIOTCS IIPH
MPUHITHN PSHICHUS 00 aKyCTHUCCKHUX MApaMeTpax,
6a30BBIX CAMHULAX PACIIO3HABAHHS, IPH OpraHU3a-
UM CTIOBaped U peueBhIX 6a3 JaHHBIX, PU MOATO-
TOBKE Marepuana ;i oOvueHus cucreM. HMcnons-
30BaHKE (DOHETHUYCCKUX 3HAHHH MPOHCXOTUT OIO-
CPEIOBAHHO, MPU BHIOOPE CTPYKTYPHI U AJTOPHT-
MOB CHUCTEMBI PACTIO3HABAHMA.

Pe3kmit ckatox Briepén, TIPOU3OMIEAIINI B 3TOM
BOIIPOCE B IOCJICTHUE TOABI, CBA3AH C IIHPOKHM
MPUMCHCHUCM TaK HA3BIBACMBIX CTATHCTHUCCKUX
MCTOIOB, B MCPBVIO OUCPCAb - CKPBITHIX MApKOB-
ckux mozaeacii (HMM - Hidden Markov Model).
Pazymeercs, BaKHYIO POIIb 34€CH CHITPATO U YBEIIH-
yenue ckopocreit [I9BM, nozonusiuee ux npume-
Hath. OHAKO TOCIIE HEAONTOro nepuoaa dopun
HacTynuio otpe3siacHue. [lopa ObICTpEIX yCIEeXoB
MIPOILIA, ¥ JATbHEHINEE MPOABIKEHHE TPAKTHIEC-
K1 3acTonopuiaock. Ctano SCHO, YTO OTHHX TOJIBKO
CTaTHCTHYECKUX METOAOB PELICHMS 3aJadd HEIO-
CTaTOYHO.

OaHUM U3 BO3MOXKHBIX MOJAXOAOB SIBISICTCS HC-
MOJIb30BAHUC MHKCHEPHUH 3HAHUH "BHYTpU'" HEIPE-
PBIBHBIX METONOB. Peann3anms ero sSBIgeTcs BECh-
Ma TPYAHOW 3ajadeii, T.K. HENPEPBIBHBIE METOIBI
Kak Obl MPEIANONArarT MPUMECHCHHE HX Ha BCEM
pacmo3HaBacMOM MNPOMEKYTKE W Tr000C BMeEIa-
TEIBCTBO TONBKO TIOPTUT AeN0. Mekay TeM CrieIu-
aJIbHBIE METOAB! KIACTEPHU3ALMH JIIEMEHTOB MOTYT
[TO3BOJIUTh OPTAHUYHO BITUCHIBATH COACPIKATENb-
HBIC OLICHKU B HCTIPCPHIBHBIC CXCMBI.

Hpyrum npumepoM ruOpPUAHOTO MOAX0AA K MO-
JETMPOBAHUIO M PACIIO3HABAHHUIO PEUEBBIX CHIHA-

JIOB SABJICTCS CXEMA, B KOTOPOH OLICHKU 3MHUCCHOH-
HBIX BCPOATHOCTCH JCTAFOTCS ¢ IOMOIIBIO HCHPOH-
HBIX CCTCH, a MOJACIHUPOBAHHUC U JCKOAMPOBAHUC
PECUCBOTO CHUTHAJIA BHITIONHACTCS TPATHUIIHOHHBIMHU
Metomamu. Pe3ynbrarel, MOIYUCHHBIC B 3TOM Ha-
MPaBJICHUH K CCTOXHAITHCMY THIO, JAIOT YBCPCH-
HOCTB B TOM, YTO HA 3TOM IVTH YAACTCS MOCTPOUTh
00/1C€ COBCPIICHHBIC ANTOPUTMBI PACIIO3HABAHUS
pedn.

3aknouyeHue

COBpPEMCHHOE COCTOSIHHEC MPOOICMBI PEUCBBIX
TCXHOJIOTHI J1aeT OCHOBAHME MOJIArark, 4To B Ca-
MOE OIMIKafIee BpeMsl B IIOBCCAHCBHY O MIPAKTHKY
BOWACT HCIOIB30BAHHUE PEUCBOTO KaHAIA OOIICHHS
YCJIOBCKa C¢ KOMIIBIOTCPHBIMU CHUCTCMaMHU, B IICP-
BYIO ouepedb, B obaactu Tenchonun. OQxugactes
MPAKTHICCKOC BHCAPCHUC TAKUX TECXHOJIOTHI B aB-
TOMATHYIC CKUX I/IH(I)OpMaLII/IOHHO-CHpaBO‘IHbIX CHUC-
TeMax, 00CCICUUBAOIIUX JOCTYII MO Tencdony, B
TeeOHHBIX CHCTEMAX 3aKasza OMICTOB U AOCTaB-
Kk ToBapoB. [lanee crexyeT OKHAATh BHCAPCHHS
PCUCBOTO KAHAJA B YIIPABICHHC MOOMIBHBIMH KOM-
HNBKTEPHBIMU YCTPONCTBAMU U B HEPCIEKTHBE - B
VIPaBJICHHE OBITOBEIMH YCTPOWCTBAMHM, CO3IAHHC
MOTHOLICHHOTO TOJI0COBOro HHTEpdeiica ¢ opucHbI-
MU NPUITOKCHUAMHA U OTICPAITHUOHHBIMHA CUCTCMAaAMMU.
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