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O 3ABUCUMOCTU TOHYHOCTU METOAA
HEYETKOIo ®OHETU4YECKOIO KOOUPOBAHUA-
AOEKOOAUPOBAHUA CIOB OT AJNIMTENNIbHOCTHU
KOMAHAbI B CUCTEMAX royioCcoBOIro
YNPABJIEHUA

Caguenko JI. B."
(Huorcecopoockuit I'ocyoapecmeennuiii Jlunesucmuvueckuii Ynu-
sepcumem, Huowcnuii Hos2opoo)

Paccmampusaemesn 3a0aua pacnosnasanus u30aUPOBAHHBIX CIOG
PYCCKO2O A3bIKA 011 CUCMEM 2010C08020 YNPAGICHUS HA OCHOBE
Memooa HeuemKo20 poHemuuecko2o KoOUpOBAHUA-0EKOOUPOBAHUSL.
Ilpeonoscena mooughuxkayus evipasicenuss 01 onpeoeieHus cmene-
HU NPUHAOTIEHCHOCIU 38YKA K 9MANOHHbIM (ornemam. [Ipeocmage-
Hbl  IKCNEPUMEHMANbHbIE UCCIe008AHUS MOYHOCMU Memood 8
3a0aye pAacno3HABaHUs 20]0COBbIX KOMAHO 6 3A68UCUMOCU OMm
OnuHbl Komanowl. lTlokasano, umo npeonodceHHblll N0OX00 XapakK-
mepuzyemcs Oonee HU3KOU 8ePOSMHOCHbIO OUUOKU PACNO3HABANHUS
NO CPABHEHUIO C OPUSUHATLHBIM MEMOOOM.

KirodeBbie ci10Ba: aBTOMaTHYECKOE pacrio3HaBaHUC peUH, IIPUH-
Uil MUHUMYMa I/IH(i)OpMaLII/IOHHOFO paccoriacoBaHuA, TCOpUA
HCYCTKHUX MHOXKECTB, METOJ HCUYCTKOI'O (bOHeTI/I‘leCKOFO KOAUpo-
BAaHUA-ACKOJAUPOBAHUS CJIOB.

1. BeedeHue

Hanpasnenue aBTomMarnueckoro pacno3nasanus peun (APP) u,
B YaCTHOCTH, pacliO3HaBaHUE M30JIMPOBAaHHBIX CJIOB B 3ajaye roJo-
COBOTO YIpAaBJICHHUS, B HACTOsSIIEE BPEMsl CTaHOBHUTCS Bce Ooiee
aktyanbHbIM [3]. K coxkaneHuo, CyIIeCTBYIOLIHE KOMMEPYECKHUE

! Casuenro Jlioomuna Bacunvesna, acnupanm (lyudmilasavchenko
@yandex.ru).
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peleHns, OCOOCHHO Ul PYCCKOTO $3bIKa, UMEIOT HEIOCTATOYHYIO
TOYHOCTh PACIIO3HABaHMS U1 UX INPAKTHUYECKOIO IPUMEHEHHUs B
IPUKJIAIHBIX 00JaCTAX C MOBBIICHHBIMH TPEOOBAaHMSMHU K HAICK-
HOCTH: IPU HAJIMYUM AKyCTUYECKUX IIOMEX, M3MEHEHHMHU TIoJjoca,
CTHJISI IPOU3HOLIECHUS], (PU3NYECKOTO COCTOSHUS TOBOPSILETo, aau-
THBHOTO (poHOBOTO TrymMa [2, 4]. Iyl MOBBIMIEHUS] TOYHOCTH PACIo-
3HaBaHMUsI MOXKET UCIOJIb30BaThCA METOJ (POHETHYECKOTO AEKOAUPO-
Banusi cinoB (PJC) [5], ocHOBaHHBIM Ha NPUHIUIE MHHAMYyMa
nH(pOpPMAIMOHHOTO paccornacoBannus KymwOaka-Jleitbnepa [8]. B
HEM 3aJladya PaclO3HABAHMS CJIOB CBOJHUTCS K BBIJCICHUIO T'PAHUIL
CJIOTOB M PACIO3HABAaHWIO TIACHOW (OHEMBI B Kaxaom ciore. Oc-
HOBHBbIMH IpeumyliectBaMu meroga @ JIC Hag ApyrumMu METOIaMU
pacro3HaBaHus SIBJIAIOTCS ObICTpast HACTPOWKA Ha TOJIOC KOHKPETHO-
ro JUKTOpa U aBTOMAaTHUYECKH IepeHacTpauBaeMblii pabouuii cio-
Bapb. K coxanenuto, TouHocts Metona @J[C uHOrAa okas3bIBaeTCS
HEJOCTAaTOYHOH, TaK Kak ONW3KHE 1O 3BYyYaHHWIO (POHEMBI HYaCTO
00BEIMHSIOT B OJMH KJIacTep M Ha BBIXOJE aJrOpUTMa Paclo3HaBa-
HUS TIPUCYTCTBYET MHOTO aJlbTePHATHBHBIX perneHuil [4]. Panee [6]
Ha ocHoBe MeToaa D/IC u Teopuu HEYETKMX MHOXKECTB VIS 3a/1a4H
pacro3HaBaHus CJIOB ObUI MPEUIOKEH METOJ HEYETKOTO (oHeTnde-
ckoro konupoBaHus-nekoaupoanus cioB (HOK/C). B Hacrosmeit
pabote uccieayeTcss TOYHOCTh PACIO3HABAHHUS METO/a B 3aBHCUMO-
CTH OT JUIMTENBHOCTH KoMaHIbl. [lodydeHHblE pe3ynbTaThl U cle-
JIaHHBIE TI0 HAM BBIBOJBI PACCUUTAHBI HAa IMIMPOKUH KPYT CHELHATH-
ctoB B obnactu APP.

2. MemoO HeyemKo20 ¢hoHeMuUYECKO20 KOOUPOBaHUSI-
dekodupoesaHus cJ10e

ITycts 3amano MHOKeCTBO M3 L>1 stamonnsix cioB {X|}, rae
=1L — HOMED ciioBa-dTaioHa. CorracHO OHETHIECKOMY TTOIXO-
oy [1], xaxkmoe 3TalOHHOE CIIOBO pa30OMBAETCSA Ha IMOCIEI0BATENb-
HOCTb (POHEM (TPAHCKPHIILHUIO) XI ={r|’1,r,’2,...,r,'Ll}. 3necy L) —

JUINTENFHOCTh ~ CIIOBa/CiioBocoueTannss (B (pOoHEMAax), a duucia
nje{l,...,R} — Homepa ¢onem wu3 Qonernyeckoro aiadasuta
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* 5 *
Fpr =1 R, rae R - xonmuuectBO doHeM B andaure; X — BEKTOp

OTCYETOB CHTHaJla I-I'0 3TAJIOHHOTO 3ByKa. 3ajiadya COCTOWUT B TOM,
YTOOBI MOCTYMUBIIEH Ha BXOJ TOJIOCOBOW KoMaHIe X MOCTaBUThH B
COOTBETCTBHE HanboJjee OIU3KOE K HEMY CIIOBO-3TaJIOH X|.

s 3amaum pacro3HaBaHUs CIIOB (TOJIOCOBBIX KOMAaH]) MPEIIO-
Jlaraem, 4To BXOJHOE cI0BO X pa3duto Ha N CJI0TOB, IpUYeM rpaHUIIbI

Kaxxaoro N-ro ciora (N =1, N ) omnpeneneHs ¢ TOYHOCTHIO O HOMEpa
. 1) (2
KBa3HCTAIMOHAPHOTO (peiima (tr(1 ) ’tr(1 ) . Janee nns xaxxaoro N-ro

cJiora MpOU3BOIUTCS PAaCcIIO3HABAHUE TOJIBKO CPEIH INIACHBIX 3BYKOB,
* —
T.e. (OHeTHYECKHil andaBuUT Fpr =1 R cocTouT H3 3TaNOHOB

riacHeix (oHeM. KaxkaoMy ciiory ciieayeT MOCTaBUTh B COOTBETCT-
BHE OJIHY U3 R 3TAlIOHHBIX MHHUMAIBHBIX 3BYKOBBIX equHuUI] (M3E).
BHauane cior pazduBaeTcs Ha HerepeceKaromuyecs Gpeimbl IITHHOMI
7=0,01...0,03 ¢, rme T - oOuiee yuciio HpeiMOB B aHATU3UPYEMOM
pedeBoM curHaie. ITocie 3Toro kaxaplii OJy4EHHBIN NaplUaIbHbINA
curaan X()=Ix.(t)... xu()! (3mece M=tF - KOIHYECTBO OTCYETOB BO
¢peiiMe, F — yacToTa TUCKpETHU3AlMU CUTHAIA) PACCMAaTPUBACTCS B
mpeenax KOHEYHOro ciucKa 3TaloHHEIX M3E u oToxaeCTBIISIETCS C

TOM Xv(t) N3 HUX, KOTOpast OTBEYACT NPUHIHNITY MUHUMYMaA paccoriia-

coBanusi KynbOaka-Jleitonepa mexay curnamom X(f) u sramoHOM
*
X,
Q) v()= argm_inpKL(x(t),xt), t=1T,
r=1LR

rae

@ paxxy=L &[S 5D
o T E i 26 (D TG (D)
D10 u3BecTHass (GOPMYIHPOBKA KPUTEPHsS MHUHUMyMa HHGOp-

MAaIMOHHOTO PacCOTJIACOBAHUSA Ha OCHOBE aBTOPErpecCHOHHOM (AP)

momenu peueBoro curnama [9]. 3mecs Gy(f)— BeIOOpOUHas oreHka

CIIeKTpanbHOH mroTHOCTH MotTHOCTH (CIIM) BXOZHOTO CHTHAA Kak
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¢Gynkuums auckperHoit dactotel f , a G(f) — CIIM sranona r-oii
¢doHeMbl, F — BepxHss TpaHWIa YaCTOTHOTO JMAIa30Ha PEYeBOrO
CHTHAJIa WM UCIIONIb3yEeMOT0 KaHasia CBSI3U.

o %

Cornacao metory ®/IC, kaxxnoit M3E X, CTaBHTCA B COOTBET-
cTBue Hekuil ymcioBor kox c(r)e{l, ..., C}, rae B obmiem ciydae
C<R. [nsa xaxzaoro ¢peliMa B MOMEHT BPEMEHH | pelieHUue NPUHHU-
MaeTcs 110 MPUHIUIY MUHUMYMa HH(OPMAIIHOHHOTO PAaccoriacoBa-
Hus. MToroBoe pelieHHe MPUHUMACTCS B MOJB3y HauOOJIee 4acTo

BCTPEUAIOIIETrocs Kojia ¢*:

* T
(3) ¢ =argmax Y.&(c(v(t))—c),
c=1Cct=1

rne  O(X)- nmumckperHas nenpTa-QyHKmms, a v(t) ompenensercs
cormacho (1).

Henocrarok meroga ®JIC, ynoMsiHyTbIA BO BBEIECHHUH, MOKET
OBITH YCTpaHEH C MOMOIIBIO MPEUIOKEHHOIO HAMU paHee METOoAa
HOK/C [6], B KOTOpOM Ka)XI0OMy CIOTY CTaBHTCS B COOTBETCTBHE

* * *
HCYCTKOC MHOXCCTBO {(Xr ) ,LIJ (Xr j)}, rae yJ (er - CTCIICHb

* o
NPUHAJIEKHOCTH 3TaJIOHA Xr k jJ-ii M3E, ompenensemas Kak

* * *
y7, i (erz P(X i / er. Jisl OLIeHKH YCJIOBHOW BEPOSTHOCTH NPH-

HaJUISKHOCTH K - (pOHEME BOCIIOIBb3YeMCsl M3BECTHBIM CBOMCTBOM
[8]: paccormacoBanme KynbOaka-JleitOnepa Mexay oObekTamMu
KJIaCCOB | ¥ I' B CUMIITOTHKE C TOYHOCTBIO JI0 TIOCTOSIHHOTO MHOXH-
Tess A=const>0 uMeeT HEeUEHTPAILHOE XHU-KBaAPpaT pacipeeleHue C
YHCJIOM CTeleHed CcBOOOBI, ONpenensieMbIM KOJIMYECTBOM HE3aBH-
CHUMBIX TapaMeTpoB kinaccuduuupyemoro ooObekra (K=M-p mis
APP wu rayccoBa curHajga) W HapamMeTpoM HEUEHTPAIbHOCTH
A- p(x’} / x:jj Torna, ecnu M 1OCTaTOYHO BEJIMKO, BOCTIONB3YEMCS

].IeHTpaJ'IbHOﬁ HpCHCHBHOﬁ TCOpeMOﬁ " onpcacjimM BCPOATHOCTbL U3
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W3BECTHOTO paClpe/ICIICHUs] MUHUMyMa HE3aBUCHUMbBIX HOPMAITbHBIX
BeJIMYMH [7] ciaemyrommmM o0pa3om:

* 1 +IOO t2 R 1
/J'(X ):— exp —— H (__
AN Y B 2 ji2q\2

i# ]

(4)

t-\/8/1~p(xj,xr)+ p—1+2/1-[p(xj,xr)—p(xj,xr))

-0 dt

* *
\/8/1'p(xj,xr)+ p-1
Kaxnomy ¢peiiMmy BxomHoro curraia X(t) Takxke cTaBUTCS B COOT-

* *
BETCTBUE HEYETKOE MHOXKECTBO BHJA {(Xr,u[x(t)/ XrD}. Mpl

*
NpEoyiaraeM, 4To CTENEHb MPUHAIICKHOCTU y(x(t)/xrj orpe-

JEJIETCS KaK arocTeEPHOPHAs BEPOSTHOCT HPHHAIEKHOCTH (Ppei-
Ma X(t) x r-it rmacuoii [8]:

(5) ﬂ(x(t) /thz Rexp(—;t-p(x(t),x:))

Elexp(—/l- p(x(t),x?))

rae p() — MPOU3BOJBHOE PaccoriiacoBaHue, 4 — mapameTp MacliTa-
OupoBaHUe, KOTOPBIN MMOJIOUPAETCS] SKCIEPUMEHTAIBLHO JUTSI KaXkKIOH
KOHKPETHOH MepbI OJIN30CTH.

Hanee, wcronb3ys OMNEPANMI0 HEYETKOrO IepPeceYeHUus] MHO-
ecTB Oymkaiiien dTaroHHoON (oHeMbI 1 QpeiiMa BXOTHOTO CUTHA-

*
M1, IOy UM PE3yTLTHPYIONIee MHOXKECTBO |, ,u(r,t) :

(6) ur,t)= min(yv(t)(x:),y(x(t)/x:D,

rae v(t) omnpenensercs cormacHo (1). Ha ocnose Bcex u(r, t) xaxmo-
My CJIOTY CTaBUTCS B COOTBETCTBHE HEYETKOE MHOKECTBO
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*
{(Xr, ,u(r))}, rIe  TPUMEHSAETCS  IPOCTOE  TOIIOCOBAHME:

1 T
p(r) == Xur)
t=1

®opmyina (4) ocHOBaHa Ha TOM, 4TO paccoriacoBanue Kysnba-
ka-Jleitbnepa Mexay 0oOBEKTaMH Pa3HBIX KIIACCOB B aCHMITOTHKE
UMeeT HEeleHTPaJbHOEe XH-KBaJpar pacmpenaenenue. K coxanenuro,
TaKkoe TPEANONIOKCHHE B MPAKTUYCCKUX MPHUIIOKEHUSIX HE BCEraa
CTPaBEIIMBO B CBSI3M C W3BECTHOM BapUATHBHOCTHIO YCTHOU PEUH.
Ilosromy B Hactosmieit paborte mo aHamormm c (5) Tpesyiaraercs

yrpoiienue Gopmyisi (4):
* *
D 15 )= o 17k %)
“iUr)TR . %)
> exp(—/l-pxj,xi )
i=1
Takoe ynpomieHre XOpomIo COrIacyeTcst ¢ MPEANOI0KEHHEM O
ToM [8], uto, eciu X(t) mpHUHAIUIEKUT TOMY Ke Kaccy, 4To U ITa-

*
JIOH X , TO B aCUMIITOTUKE

(8) vre{l...R} p(x(t),xtJ—)p(xj/,xtj .

ITostomy, ecau y=v(t), To u(v(t), t)=1. B npotuBHOM ciyuae,
ecmn y#v(t), TO ,u(v(t),t)z,u(x(t)lx‘t(t))<<l. Takum o0Opaszom,

BeIpakeHHe (6) MPUBOJMT K CYIIECTBEHHOMY NMOHW)KEHHUIO CTETICHEH

NPUHAIKHOCTH B Cllydae omuOku pacrno3naBanus (y7v(t)).
Bo3Bpamasce k HICXOIHOM 3a/iade pacrio3HaBaHUs CJIOB N-

My CJIOT'Y CTaBUTCAd B COOTBETCTBHE IIOCICAOBATCIIBHOCTH YacCTOT

Hy (r)r=1R,rzme
(2
t

L > u(r t).

9) 4, (r)=
n tr(]2)_tr(11)+1 t:tr(11)
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I[aﬂee JJIA KaXXKI0ro CJI0OBa-3TaJlOHa X| OLICHUBACTCA €€ KOppe-
JiAIys € pacrio3HaBacMbIM PEYCBBIM CUTHAJIOM

%IJ ”n(rl n)’ L =N
(10) 4 =in=1 ’ :

0 LI;tN

*
Torpa pemenne 3agaun APP nmpuHuMaeTcs B mons3y cnoBa X
1o cieAyroreMy kpurepuio [11]

(1) X" = argmax_ 4 .
Xl,I=1,L

Cucrema Boipaxenuii (5)-(11) u ompenensier alroput™ pacro-
3HAaBaHUsI M30JIMPOBAHHBIX CIIOB HAa OCHOBE MOIU(HULIHMPOBAHHOTO
metoga HOKJIC.

3. Pe3ynbmamsi 3kcnepuMmeHmarsbHbIX uccriedogaHull 8
3a0day4e pacrno3HaeaHusl cJs108

IIpoBenem cpaBHEHNE TOUHOCTH pacrio3HaBaHus MeTonoB OJIC,
H®K]JIC, a Taxxe M3BECTHBIX CHCTeM pacno3HaBanus Google Voice
Search [10] u CMU Sphinx [12] mis cnoBapst nekapcts (1913 Ha-
UMeHOBaHWH) u mpoaykroB mmraHus (300 nHammeHoBanwuii). [lis
TECTUPOBaHMs IUKTOp mpouszHocws 300 cloB/coBOCOYETaHUHA U3
CJIOBapsl C YETKUM BBIIEJICHUEM CIIOTOB (KaXJ10€ CJIOBO NMPOU3HOCHU-
noce mo 3 pasa). B kauectBe 3TamoHOB Opanuch AECATH TIIACHBIX
3BYKOB 3TOT0 K€ AMKTOpa MO TpH peanu3anusam (s kaxnoi M3E).
Metoast ®JIC u HOK/C ncnons30BaInuch COBMECTHO C paccoriia-
coBanueMm KynwbOaka-Jleiibnepa (2), mopsook AP-monenmun p=15 u
Esxmnpna ¢ MFCC kosddunuentamu, oTHomeHue curHan/mym 20
nb, nmns  paccornmacoBanust KynpOaka-JleiiOnepa onTtumanbHBIN
napametp MacmrtabupoBanus A=0,05, a 1t MFCC npuznakoB A=1.
OneHka BepOsSTHOCTH OIIMOKH pacro3HaBaHus (B %) B 3aBUCUMOCTH
OT KOJMYECTBA CIIOTOB JISl Pa3IMYHBIX MEp OJIM30CTH M CIOBape
npeacTaBieHa Ha puc.l,2.
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KOJIMYECTBO cJIoToB N

® OJIC/CIIM & OJIC/MFCC

HOKAC(5)-(11)/CIIM HOKC(5)-(11)/MFCC

BGoogle Voice Search B8 CMU Sphinx

Puc. 1. 3asucumocmo eepoiamrocmu ouwmuoKu PACno3Ha6aHusl cioe
om konuvecmea cio208 N 0 croesap: «J]ekapcmea»

[y
SN

[E
N

=
o

BeposiTHOCTB OIIMOKH
pacriossaBanust, %o
oN A o ®

KonrmaecTBO cjioros N

B OJIC/CIIM B pJIC/MFCC
H®KJIC(5)-(11)/CTIM H®KJIC(5)-(11)/MFCC
B Google Voice Search B CMU Sphinx

Puc. 2. 3asucumocmsv 6epossmuocmu owudOKY pacno3sHasanus cioe
om Koauyecmea cnoz2o8 N 01a crnogaps «IIpodyxmuly
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Kax BumnOo u3 aTux pucynkoB merog HOK/IC npeBocxoaut mo
ToyHOCTH pacro3HaBanus Meron ®JC. Tak, Hampumep, BeposT-
HOCTH OmHMOKH pacmo3naBanus Meroga HOKJIC mns cimoB, cocTos-
X W3 TpeX CIOroB JuiA paccoriacoBaHus KympOaka-Jleitomepa
mexnay omenkamu CIIM curnanos, cocraBmser 12%, uto Ha 6%
HIDKE aHAJIOTHYHOTO Tokazatens mist metona OJIC, na 18% u 10%
HIDKE aHaJIOTWYHOrO IOKa3aTess A1 M3BEeCTHOM cucteMbl APP
Google Voice Search u CMU Sphinx [11] cootseTrcTBenno (puc. 1).
KauectBo m3BecTHOM cucremsr Google Voice Search oxaszamoch
HEBBICOKAM ISl clioBaps «JlexkapcTBay, Tak Kak Ha3BaHWS MHOTHX
JIEKapCTB SABISETCS CHEIU(PUIESCKUM M OTCYTCTBYET B YHHBEpCAIb-
HOM CIIOBape CHCTEMBI, B TO K€ BpeMs TOYHOCTh cuctemMbr CMU
Sphinx oka3aaoch BHICOKHM, T.K. CHCTEMA UCIIOJIb3YET BO3MOKHOCTh
3arpy3ku crnoBaps. [ns opurmHanmeHOTo MeToga HOKJIC ommbka
pacnio3HaBanus Ha 1,5-3% Beime, yem ans npempioxernoro HOKJIC
(5)-(11), Takum oGpa3zom, ymporieHue metoxa 1o (opmyne (7)
TTO3BOJISIET TIOBBICUTH TOYHOCTh PACIIO3HABAHMUSL.

4. 3aknoyeHue

B pabote mpoBeqieHO CpaBHEHHE TOYHOCTH PACIIO3HABAHUS MO-
mudurmpoBanHoro merogqa HOKJIC (5)-(11), ocHoBaHHOTO Ha
metone ®JIC m Teopur HEYETKUX MHOMKECTB, B 3aBHCHUMOCTH OT
JUTMHBI PacliO3HABaeMOTro CJIOBa (TOJOCOBOW KOMAH[BI) C TPaJHIIH-
OHHbIMH MeTojamMu U cucteMamu APP, takumu xak meton DJIC,
cucremoii pacrio3HaBanusi Google Voice Search u CMU Sphinx.
OKCIMEPUMEHTANBHO MPOJEMOHCTPUPOBAHO, UYTO TOYHOCTH PACIO-
3HaBaHUS JIMHHBIX CIIOB MPEBOCXOIUT TOYHOCTH PACIIO3HABAHUS
KOpOTKHUX (puc. 1, 2), 94TO CBA3aHO C TEM, YTO HA BBIXOJE alTOPUTMA
pacro3HaBaHusl JJig JJIMHHBIX CJIOB MPAKTHYECKH OTCYTCTBYIOT
CJIOBa C OAMHAKOBOH cTeneHbto mpuHaanexHoctu. Meroasl OJIC u
H®KIC npeBocxoasar Mo TOYHOCTH PACIO3HABAaHUS H3BECTHBHIC
cucteMbl APP 3a cueT mocioroBoro npou3HOIICHUs] U HACTPOHUKH HA
MOJIL30BATENS (IMKTOPO3aBUCUMBIN pexuM). TOYHOCTh pacro3HaBa-
Hust npeanoxkeHHoro Meroga HOK/IC comectHo ¢ MFCC mpusHna-
kamu Ha 0,5-2% Bbllme, yem i paccorjacoBanus KymnOaka-
Jleitbnepa.
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DEPENDENCE OF THE ACCURACY OF FUZZY
PHONETIC CODING-DECODING METHOD ON THE
COMAND DURATION IN VOICE CONTROL
APPLICATIONS

Lyudmila Savchenko, Nizhniy Novgorod State Linguistic Universi-
ty, Nizhniy Novgorod, graduate student
(lyudmilasavchenko@mail.ru).

Abstract: The problem of isolated words recognition for Russian
language in voice control applications on the basis of the fuzzy
phonetic coding-decoding method is explored. The modification of
the definition the grade of sound membership to model phoneme is
proposed. The experimental results of the dependence of the meth-
od’s accuracy on the command length are presented. It is shown
that the proposed approach is characterized by lower error rate in
comparison with the original method.

Keywords: automatic speech recognition, minimum information
discrimination principle, fuzzy set theory, fuzzy phonetic coding-
decoding method.
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