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Hrucmumym ungopmayuonneix u evruuciumensuix mexnonozuit KH MOH PK

O NMOAXOJIE MAPAMETPU3AIINA U CETMEHTALIMH PEYEBOI'O CUT'HAJIA

Anpotauns. B crathe onmcaH cnoco0 nmapaMeTpH3allii PedEeBOro CHTHaja ¢ MOMOLIBIO
ANTOPHTMOB aHalM33, CHHXPOHH3WPOBAHHBIX C HYacTOTOH OCHOBHOrO TOHa. PesynbTathl
NMapaMeTpH3ald¥ HCTIONB30BAHbI Uil CCTMCHTHPOBAHUA PEUCBOro CHrHaia M BBICNCHHU
CerMEHTOB CO CTaOWIHHBIMHU CIIEKTPAITBHBIMH XapaKTePUCTUKaMK. ONMCaHBI STANb] JOCTHXEHHS
CerMeHTalMH CIUTHON petl, PaCCMOTPEHEI Pas/IMYHbIE BUIbl YCTPOACTE Paclio3HaBaHUA peuH, a
TaKKe OONAacTH MX TPUMEHEHHS, NMEPCIEKTHBbI MX HCIOJNB30BaHMS B OpraHM3allMH Mpoliecca
peueBoll KOMMYHUKAIMH YEJIOBEKAa C CHCTEMAMH HCKYCCTBEHHOTO HHTEILIEKT2 B CBS3H C
[IOBBILIEHMEM Ha HIX KOMMEPUECKOro cipoca. Takxe aBTOpaMH IIPUBO/JIUTCA aHAIN3 OCHOBHBIX
npo6aeM B 06JacTd pacro3HaBaHHA CIUTHOH pedd. IOTO pacrno3HaBaHHE H CMbICJIOBas
WHTepMpeTALHs CIMTHOM pedy A1 YCTHOTO IHanora yenoseka 4 IBM Ha ecTECTBEHHOM s3kIKe.
B cTaThe MpeCTaBIeHb! pas/iTHbIe METOXE! 0GPaGOTKH U 3aMKCH, a TAKOKe MOMYYEHHEIC B X0ae
HcclieoBaHM pe3yNbTaTel B BHAE IPadUYCCKUX H30GpaXCHMH peueBOro CHTHAIA M CHTHala
OCHOBHOTO TOHa.

[IpUHIMNHATEHOE PEATONOKEHHE, KOTOPOe ENaeTCs B COBPEMEHHEIX MporpaMmax
peueBOro pacmo3HaBaHys, HTO pedeBoli CHTHal paccCMaTpUBaeTCd Kak CTalHOHapHBIH, a
pasMepsl CerMenTa Gepyrcs ciydaliHo W oNHOH BenuuMHEL. THNMUHAT BE/NMYMHA OHOTO
cermeHTa — 235 MC.

ABTOpaMH CTATBHM TIDEVIOXEHO (ODMHPOBATE DEUEBHIE CETMEHTH NOCPEICTBOM
RbUIC/IEHHsT B CHTHANE OCHOBHOTO TOHA MOJIOXKHMTENBHBIX SKCTPEMANBHAIX 3HaueHHH u
[IpOBECHHs Uepe3 HUX [PAHWIbl CETMEHTOB, a 3aTeM CHHXDOHH3MPOBATE BBIJICJICHHBIE
cerMeHTBI [10 BpEMEHH C PEYEBbIM CHTHATIOM.

KmioueBble CJI0BA: CETMEHTHPOBAHHE DEYEBOTO CHMTHANA, 4acTOTa OCHOBHOTO TOHa,
napameTpH3allid peH, (pMNBTpaLA CHTHANR, METOMPL, 3a1KCch, IBM, peucnasd KOMMYHHUKALMS.

BBEJIEHME

Ha coBpeMEHHOM 3Talc K paboTam B cdepe pacmo3HaBaHMsA PeuM YeNioBeKa O6BEeKTaMH
HCKYCCTBEHHOrO HHTEJUICKTA NPUHANIEKAT KaK TPYHBI, CBS3AHHBIE C HEIOCPEICTBEHHBEIM
HpHUMEHEHHEM pacrio3HaBareneH 000COGIEHHEIX CJIOB B NEATEIBHOCTH KOMMEPYECKMX
MpeanpuATHA U FOCY/IAPCTBEHHOM CEKTOpe, TaK M MPHKIIALHBIEC HAy4HBlC HCCIEN0BAHMA,
OpMEHTHPOBAHHBIE, TIPEXIC BCEro Ha CO3/IaHHME YHUBEPCANbHBIX PAclIO3HABATENeH CIIOXKHBIX
npenioxenui. B HacTOMILICe BpeMsi IMEET MECTO BCIIECK KOMMEPYECKOrO CIIpOCa Ha YCTPOHCTBA
pacrio3HaBaHH: pett, a TaKOKe YBENMUMBACTCA 06/1aCTh X NIPUMEHEHHS], YTO CBUAETENBCTBYET O
[UHPOKXMX MEpCTICKTHBAX B OpraHu3alii¥ TpolLecca pevyeBodl KOMMYHHKalMH Ye/lOBeKa C
cHCTEMaMH HMCKYCCTBEHHOTO pHTe/IeEKTa. Pacmo3HaBaHHe peYH BBHICTYNaeT HEOTHEMIIEMBIM

JILCKHX paGoT, MPOBOAUMBIX B 60siee MIMPOKOH 061acTH 3HAHUH,
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pacno3HaBaHMs pedH, JaHHasA cdepa 3HAHHH BIUIIOYaeT B ce0s8 MASHTHOHUKALMIO TOBOPAIUMX IIPH
MOMOIIM CHCTEM HCKYCCTBEHHOTO MHTEJIEKTa, MAUIMHHBIA CHHTE3 PEYH M BOCIIPOH3BEACHHE
XpaHsuxcs B OBM  peueBHIX OTBETOB, MAIIMHHBIM aHANM3 CTENMEHH (H3MYECKOrO H
TICHXOJIOTHYECKOr0  COCTOSIHHSL  FOBOPAIIEro, 3((EKTHBHYIO TPaHCIHAUMIO  ITYGIHYHBIX
BRICTYIUICHHH W JAMaloroB, a TaKkKe KHATHOCTHKY PEYEBEIX AeEKTOB M OKa3aHHE ITOMOLIH
OonpHEIM, crpajaromuM HapymieHMamu peur [1]. B HacTosmedt craThe MpEeAMETOM ISt
PaccMOTpEHHs SBIAIOTCA TOJBKO T BOMPOCH, KOTOPHIE 3aTParvBaloT MpoGIeMBl HaXOXKICHHUA
ONTHMANBHEIX DPE3YNBTATOB IIapaMETPH3ALMH M CETMEHTHPOBAHHMSA pPEYEBOrO0 CHTHANA I
¢opmupoBana UMPPOBOrO TronocoBoro oOpas’a JHYHOCTH MIIH IPHMEHEHHA B CHCTEME
aBTOMATHYECKOro PaCHO3HABaH¥A PEYH.

Ha ceroansuinmit neHs B 06)acTH pacHO3HABAHMS CAMTHOMN PeUM CYLIECTBYET HECKOJIBKO
npobnem. Ofxa U3 Takux, Hayauts DBM pacnosHaBaTs B CIMTHON PEYH TJIaCHEIE M COTJIACHEIE
Qorembl. Jlns pemieHus 3Toi mpo6reMsl aBTOpaMH GBUIO NPEIIOKEHO HCIONB30BATH
KpaTKOBPEMCHHBIC ATOPUTMEI  aHAIN33, CHHXPOHU3NPOBAHHEIE C YAaCTOTOH OCHOBHOIO TOHA. B
CTaTbe OyHeT pacCMOTpEH HMEHHO JaHHBI TOAXOR, 1N CO3JaHMA ONTHMAIBHON
TlapaMEeTpH3AIK 1 CETMEHTHPOBAHHA PEYEBOrO CHrana. B nansHeitmenm, CHHXPOHH3HUPOBAHHAS
C 9acTOTOM OCHOBHOTO TOHa NAPaMETPU3aLMA CUTHANA MOXKET TOMOUD B dopmupoBanmu u
aHaNH3e HPPOBOTO roN0COBOro 06pasa IHIHOCTH.

CopmynupoBanHas aBTopamu 3amaua CETMCHTAlIMM PEYEBOTO CHIHANA OTHOCHTCS K
OCHOBHEIM NpoGJieMaM aHANM3a, PaclO3HABAHMA 1 HHTEPIPETALMH PEYEBHIX CHIHAJIOB, T.K.
Non9MHeHa mpobieMe pacno3HAaBaHWS CIMTHOMN peuH, HMeromed GoNBUIYIO MpPAaKTHYECKYIO
3HAYIUMOCTB. 3TO — PAaCIO3HABAHHE M CMBICTIOBAS MHTEPIPETAlMA CIMTHOH PeYH AJs YCTHOTO
Auanora genoseka 1 IBM Ha ecTecTBEHHOM A3EIKe. [2]B npaxTuyeckom mnane pemrenue 3ol

3a/lau MOXET SABUTHCA KIIOYOM K NOCTMOKEHHIO NOIHOM 3bdexTHBHOCTH pedeBOro BBOAA
nHadopmMauuu B DBM.

Honyuenue pedesoro curnana u ero AckoMmosuyt. B nepsyto ouepent aTopamu 6b
3aIIMCaH STANOH PEdM KEHCKOTO THHA rojoca, AMCKPETH3UPOBAHHELI ¢ yacToTolo 44 KT u ¢
Pa3pAAHOCTBIO 16 GHT. 3anuck sTanona ocymecTRIsIIAC TIOCPENCTBOM NMPHMEHEHHS MUKPOGDOHA

¥ NapHHro(oHa IMO3BOJAIOIIETO TIONTYYaTh 3BYK HEMOCPENCTBEHHO OT BHOpanuii ronocoBpx
CBSI30K.
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PucyHok 1 — ArperupoBaHHRIi pedeBoit curHay i CHTHaN OCHOBHOTO TOHa
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Korma ™Mbl NOpOM3BOAMM CIIaKHBaHHE, HYXXHO OfIpeAenuTh s8ec KKI0Il TOYKH B
COOTBETCTBHH C €€ 3HAYHMOCTBIO. 3T0 MOXKHO 3aHCaTh CIENYIOMIHM BRIpaKEHHEM:

X
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UroBs! He HCKA3HTH BENHYHHY YCPEeTHIEMOH (YHKIMH, IPHMEM CIeYIOIIEE YCIOBHE:
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a )
rae wi — QYHKIES, Jarouias BeC TOUKaM. B xagecThe BeCOBOH (hYHKIMH OOBIIHO HCIIONb3YETCH
GyHKIMA  pacrpeaeneHns laycca.[6] Ha pxcyljlxe 2 MpoJeMOHCTPHPOBAHEI PE3yJbTATEl
06paboTKU HCXOIHOTO CHIHAIA OCHOBHOIO TOHA KI/].P(-tbmmTpOM.

|

9 — VlcXOHBIi CHTHAII OCHOBHOTO ToHa (BBEPXY), TOT %K€ CUTHaJl 00paboTaHHBIH

PucyHOK KUX-QuisTpom (BHISY).
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Jng Havama HeOGXOOUMO CHHXPOHM3MPOBATh MO BPEMEHH PEYEBOH CHMIHaN C 4acTOTOH
OCHOBHOTO TOla. AKYCTHYECKHM KOPPE/ISTOM TOHa SB/IETCS TaK Ha3biBacMasi 4aCTOTa OCHOBHOTO
ToHa (HOT), onpezenseMas KaK 4acToTa BHOpaLMH rOJNIOCOBBIX CBA30K. C ax}g:mqvecxoﬁ TOW
spernss YOT — 3To mepsas rapMOHuKa pedeBoro curHaia. [3] Uactota xonebaHuit roaocoBbIx
CBSI30K, OT KOTOpOM 3aBHCHT BBICOTAa TOHA (Ye€M wvalle KOHC6HIOTEH CBA3KM, TEM BbIlle 4acTOTa
OCHOBHOTO TOHa roJIOCa), ONpeesIeTCs HaNpsHKEHHOCTHIO, JUTHHOM U 00I1el Maccoii rojiocoBbIX
cBs30K. [4] i CHHXpOHM3AUMM PEYEBOrO CUTHAIA C CHUTHAJIOM OCHOBHOTO TOHA MOXHO
HCIIO/Ib30BATh TEXHUKY OJHOBPEMEHHOM 3aliCH CUTHANIOB ¢ MUKPO(OHA U NapuHrodoHa. B Halem
ClTy4ae 4acTOTa OCHOBHOTO TOHA 3a/iaéT MepHOJ MOBTOPEHMUS 3BYKOBBIX KONEOaHMM, YTO MOXET
CYLIECTBEHHO MIOMOYB NPH KIacCH(pHKALMK peleBoro cCUrHana.

B cnenyomiem mare MpOM3BOAMTCA HCKOMIO3ULMS 3allMCAHHBIX CHUTHANIOB C LEJBIO
nocnenyiome!i 06pabOTKH U NMPUMEHEHHS PasIMYHBIX (MIBTPOB K KaXKAOMY W3 CHIHAJIOB.
QakTutecky, B JIOGOM pCYCBOM CHTHANE, 3alMCAHHOM B paGoueM NOMEINEHNH, MOXKET
COACPXKATRCA MHOrO Mewaioleli MHGOPMauuu: pasiHYHBIL 1yM, NPHCYTCTBHE BICOKMX H
HH3KHX HaCTOT, IMEIONUX BRICOKYIO 4acTOTy KoneOaHus U T.1. CTOMT o6paTHTs BHUMaHHE Ha TO.
UTO y KaXXJI0To roBopsiero 6a3oBas 4acToTa OCHOBHOTO TOHA UHIMBH/TyajlbHa U 00ycoB/IeHa
OCOGEHHOCTAMM CTPOEHHS ropTany. B cpemHem s MY’KCKOI'0 rojioca oHa coctasjisieT ot 80 10
210 T'u, mng xeHckoro — ot 150 1o 320 I'.[5] Tlo3ToMy 4YacTOTHI BBILIE MAM HMXE TOTO
AHalasoHa CHUMTAIOTCS W3JHMIMHMMU U1 pelueHua 3afauu Boiaenenus YOT. INMpucyrcteue stoit
M36BITOYHOM HH(OPMALUM MOXKET HCKa3HTD KnaccupuIMpoBaHHe HCXOAHOTO PeueBOro CUrHaa.
H36aButscst oT sT0M MEdOpMaLEH MOXHO NpUMEHECHNEM (HIBTPa ¢ KOHEUHOM MMIMYIHCHON
XapaKTEPUCTUKOH (He PeKYpPCHBHBIN GUILTP, KUX-punsp).

CriaxuBanne peyeBbIX cHraasios. ECiu Mbl XoTum YBUACTb MPUOIH3UTENBHYIO DUHAMHKY
WSMCHEHI CHTHaTa, HEOOXOMUMO ClieNlaTh €ro «riafKumy, YAQIUB HE3HAUMTENLHBIA IIyM,
BXOJANMY B CUTHAN, U YCTPAHHB MeNKHE KONeGanus CHTHala. 3TOT BUJ 06paboTKM HassBaeTcs
CrIXXMBAHHEM CUrHaa. B 3T0T BHJI 06paboTky MoXkeT BXOMITH omnepanus, KoTopas Ha3pIBacTCs
CKOJIB3AIMMM YCPEIHEHHEM, SBISIOMIAiC STIEMEHTAPHOH opmott KMX-dunetpa. To ects, 6epem

HEKOTOPYIO 00JIaCTh A0 M TOCIE PAcCMATPUBAEMON TOUKY Y, YYUTHIBAs YUCIIEHHBIE 3HAYECHUS
M3MEPEHUH, BXOAINUX B 3Ty 06J1aCTh, BLIUMCIISIEM CpelHee 3HauEHHe.
310 onpenenseTcs COOTHOMEHUEM:
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cpennee apudmeTugeckoe ot K NPEARIAYIMX U TIOCNEAYIOIUMX TOYEK, BKIIOYAs Touky i. Kcratn,

06paTHM BHUMAHHE Ha TO, YTO Ha NEPBEIX M Ha NOC/EHEX TOUKAX i ocH abCLHCC HEBO3MOXKHO
BBIYACIATE 3HAMECHHE CIIIAXWBaHUA. OO6nactb, rie 5To BO3MOXHO CHeNaTh, OIpeaeNaeTcs
crieayoluM obpasom:

PECTHOCTH paccMaTpuBaeMoii TOYKY i 6epem

?: 3.“"&:131-13:3”'}?;_ K' (2)

C ncronb30BaHHEM 3HaKa CYMMBI cooTHowenue (1) 3anuchizaeTes B BHE:
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Hago ynomsuyTs, yro npuMeHenue KUX-GuinpTpa Ans criaxnBands NoaydeHHBIX
CHrHaIoB OBUIO BHIGpaHO He ciyyaiiHo. Ha caMoM fene cylmecTByeT JBa OCHOBHBIX THIa
UuppoBHX (GUIBTPOB: (GUILTPHI C KOHEYHOHM MMMyNbCHOM xapaktepuctukoii (KUX) u
(unbTpel ¢ GeckOHeyHOM MMMYNbCHOH Xapaktepuctukodt (BUX). Eciu peusr upger o6
06pa0oTKH pe4eBOro CHrHama, TO 3Ta KIAaCCH(MKAMA OTHOCUTCS K HMITYJIBCHEIM
XapakTepucTHkaM (uibTpoB. M3mensas Beca koadduumeHToB M umcno 3seHner KHUX-
(unsTpa, MOXHO peajn30BaTh MPAKTHYECKH MOGYI0 YaCTOTHYIO XapakTepucTuky.[7] KUX -
¢bunspel 061a0aI0T PAAOM MOJIE3HBIX CBOHCTB:

— KHUX-punsTpbl yCTOHYUBEI,
— KHX-¢dunpTps! npu peanusaliy He TpeGYIOT HaTHYUsA 06paTHOM CBA3M;

— ®daza KUX-dunsTpoB MOXeET GBITh Cllc/IaHa NHHeitHOM. 8]

[Tocne Toro Kak MCXOJHBIH 3BYKOBOH CHIHal M YacTOTa OCHOBHOTO TOHA CINIaXKEHBI,
HeOOXONMMO MpeABapHUTENbHO 00paboTaTh peueBOl CHrHAM Il MOJY4eHHMS MHOXECTBa
CHEKTpajbHEIX BEKTOPOB, XapaKTEpU3YIOWMX 3TOT CHrHaL Jiia dero 310 gemaercs?
ITockompKy peus SBIAETCA HECTAUMOHApHBIM MpPOLECCOM (T.€. €ro CHEKTpalbHbIE
XapaKTepHCTUKH OTHOCHTENEHO HENOCTOSHHBIE), TO €€ PUHATO aHATM3HPOBATH HA KOPOTKUX
yyactkax (10 — 30 Mc), Tie CHEKTPabHO-KOPPE/IALHOHHBIC XapaKTePUCTHKM OCTAIOTCH
npuMepHO MOCTOSHHBLIMH. I[IpHHUMIIHANBHOE NPEANONOXEHHE, KOTOpOE JeNiaeTcss B
COBpEMEHHBIX POrPaMMaX PEUEBOrO PaclO3HABAHMS, YTO PEYEBOH CHTHAN PaCCMATPHBAETCS
KaK cTauMOHApHBIH, a pasMepkl cermeHTa GepyTcs ciyqaiiHo U omHo# BemuuuHbl. Tunuunas
BEJIMYMHA OJHOro cermMeHTa — 25 McC.

ABTOpoM cTaThH, OBUIO HpEAJIONKEHO ¢opMHpOBaTL 3TH CErMEHTHI MOCPEICTBOM
BLIe/ieHHs B CHTHaje OCHOBHOTO TOHA MONOXMTENBHBIX SKCTPEMANbHBIX 3HAYCHHHA M
npoBeJeHNs 4epe3 HHX TpaHMIIBL CErMEHTOB. A 3aT€M CHHXPOHH3HPOBATH BBIACICHHBIE
CerMeHTHl 1O BpPEMEHH C pEYEBHIM CHTHAjIOM. JIaHHBI NpHEM CcMOXeT obecHeuuTs
yBeJMueHHe TOGHOCTH TPH NapaMeTpH3alii PEueBOro CHrHajia u BLIOpaTh onTUMaNEHOE
3HAaYeHHEe pa3Mepa CErMeHTa. HaxoXIeHHE 3KCTPEMAJIbHBIX 3HAYCHHH SBIAETCA MPOCTOM
MaTemaTH4ecKoill 3a/aueii U B JTaHHOH CTaThe pacCMaTpUBaThCA HE Oynet. CooGumM ToMBKO,
YTO MOMCK 3KCTpEMAaJIbHBIX 3HAYEHHWH OCYWIECTBIIANOCH NPOCTHIM nepebopomM ¢ HOMOHILIO
CPaBHUTEILHOTO METOMIA 6MKailero cocena o 3Ha4eHUAM OCH Op/AMHAT.

[Ips moMoOIIM OMHMCAHHOro BBHILIC Meroga ObiM rmosiydeHbl cdopMHpOBaHHbIE
ONTHMANbHEIE CEFMEHTbI PEYEBOT0 CHIHA/IA CO CPE/IHMM 3HAYEHUEM CErMEHTa II0 BPEMEHH B
9 Mc, KoTopasi 3aBHCHT OT HaCTOTBI ANCKPETH3alMi CHIHAJa OCHOBHOTO TOHa. Pesynprar

MOHO yBHJCTb Ha PUCYHKE 3.

R

EA Wﬁq 2

CerMEHTHI CHIHaJla OCHOBHOT'O TOHa TO €ro YacToTe
JMCKpETH3aLMH.

ok 3 — Bplie/TEHHBIE NIOJY!

Pucyrn

92



www.sdu.edu.kz CIY XABAPHIBICHI Ned (35) 2015

IlapaMeTpH3allusi pedYeBoro curuana. B ocHoBe GonpumHcTBa MeTonoB 06paboTkH
pedH JIEXHT NPEATIONOKEHHE O TOM, YTO CBOMCTBA PEYEBOro CHTHAJa C TeYCHHEM BPEMEHH
MEIUICHHO H3MEHAIOTCS. OTO MpPEAMNONIOKEHHE TPHUBOAMT K METOAaM KpaTKOBPEMEHHOTO
aHaju3a, B KOTOPBIX CETMEHThl PEYEBOrO CHMIHana BHIAENAIOTCA H 00pabaThiBaroTCs “TaK, Kak
ecny GBI OHM GBUIM KOPOTKMMH Y4aCTKaMH OTAENBHEIX 3BYKOB C OTIHYAIOMMMHCSA CBOHCTBaMH.
IIpouexypa NMOBTOPAETCSA TaK YacTO, Kak 370 Tpebyercs. Pe3ynsraToM 06paboTKH HA KaXAOM
CErMEHTe ABJISETCA YHCIIO UK COBOKYTIHOCTD yHcen.[9] Jng knaccudukauuu peyeBoro CUrHana
Ha TJACHBIC M COIJIACHBIE MOTYT OBITh HCIONB3OBAHBI METOAH 06paGoTKH BO BpEMEHHOM
obmactu. Ilox obmacTeio 3aech moApasymeBaeTCs paHee BBHIAENEHHEIE CETMEHThl PEUEBOTO
CHIHa/a, CHHXPOHM3UPOBAHHEIC C YAaCTOTON NUCKPETH3ALMH OCHOBHOTO TOHA. J{na 06paboTkH
BPEMEHHOTO CErMEHTa PEYEBOr0 CHIHana GBUIH MCHONB30BAHBl KPaTKOBPEMEHHbIE (yHKIHMH
CPEAHETO JHCia NEPEXOA0B Yepe3 HONb M JHEPTHH CHTHANA. DTH METOMB! ABIAIOTCS HaHGoJIee

BaXXHBIMH IIapaMeTpaMH IJid rojoCOBOR lcnaccn(bmcaunn N O4YCHb YacCTO HCIOJIB3YIOTCA B
ABTOMATHYCCKHX CHCTEMax pacrio3HaBaHMs peyH.

QYHKIMA CPENHETO YHMCNA MEPEXOHOB yepes Homb. Ilpu 06paboTke CHrHaioB B
AUCKPETHOM BPEMEHH CUMTAIOT, YTO €CNIH J{Ba MOCIEN0BATENbHAIX OTCYETa HMEIOT pasnHyHbIe
3HaKH, TO MPOM3OINEN NEPEXO] Yepe3 Hynb. HacTOTa NMOSBIEHMA HYNEH B CHIHANE MOXET
CILYXHTb NPOCTEHIIEH XapaKTEPHCTHKON ero CHEeKTpalbHHX CBOMCTB. PaccmoTpum cnoco6
BBIMHCIIEHHS 3TOH BenuuuHEL. Onpenenum cpexuee|anco MIEPEXOA0B Yepe3 HYNb:

Z,= BZQ bgnfx o)} sgnfxm-1 s o= m),

(6)
-
sgnle ) £-X (000
e Lx(m)<o 0
L D =n=sN-}
wn)={ 2N )
u 0. enpomusnorcayuae. (8)
Moxnens pedesoro o6pazoparus TIPEATIONATAET, YTO SHEPIHs BOKANM3OBAHHDIX CEIMEHTOB |
PEHEBOTO CHTHANA KOHIEHTPHpyeTCs | ;

2 9acToTax Hinke 3 kI'm,
CIIEKTPOM CHIHaja BO3GYXIeHuU, Torna

SHEPIHUH JICXKUT B 061IaCTH BHICOKHX yacT PUBOIAT Kk GoNbiieMy |
YHCITY TIEPEXONOB uepes HYNb, a HU3KME — K MaJoMmy, To CYHMIECTBYET JKECTKAs CBA3b Mexc.nyi
HCJIOM HYJICBBIX NepeceueHuit u PaclpeneneHnem sHepruu mo dacroram.[9]Hamo 3ameTuTs, uTO |
YMCIO HYNEBBIX TEpeceveHuit ms ‘ :

BPEMEHHEIX CETMEHTOR XapakTepus |
COTJIaCHBIE 3BYKH, TAlOKe pasinueH, Cornacurie - 31o|3p PAKTEPU3YIOUIMX TJIacHEE U

oy YIH, I IIPOK3HECEHHH KOTOPEIX BO3AYX |
. M CMBIYKa ~ 3T0 1Ba OC :
cornacHsiX. Bun nperpanpr onpenens 020 o crocoGa 0 pasoBai

©T XapakTep cornackoro 3BYKka. Hanmume mryma — rampoxe!
B Cornacumix. ITlostomy cor it E

. JIaCHHIE MO CBOEH mpupose
OTHOCATCS K BEICOXHM HaCTOTaM, HMeonmMM Gomsmee "HCIIO EPeXonos yepes Hyns I];p . Ile:
BpeMs IMIACHBIE 3BYKH, DY NPOH3HOMmeHyy KOTOpKIX e Dorom

BO3XyX cBOGOAHO npoxomuT 4epe3 pOToByIO

49to 0ob6ycnoBneHo y6bIBarommMm
» Kak U1 HEBOKAIH30BaHHEIX CETMEHTOB GONbIas YacTs |
OT. IToCKONBKY BEICOKHE YacTOTE It
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[I0JI0CTh, HE BCTPeYas Ha CBOEM IYTH MpPerpabl, MOKHO OTHECTH K HU3KHM 49acTOTaM C MCHBLIMM
YHCNIOM TepexooB uepes Homb.[10] Ha pucyike 4, mMoxeM HabJmoJaTh, 4TO riacHele UMEIOT
(CTJIJKEHHYIO» M OTHOCHTENFHO HH3KYIO aMIUIMTYHy Ha rpauke, pean3yromiero yHKIHIO
CpeJHEro umcia repexo/ia Yepe3 HOMb. A COTNIACHBIC B NMPOTHBOIIOJIOKHOCTD MIACHBIM HMEIOT
«HEPOBHYIO» M OTHOCHTEJIbHO BRICOKYIO aMIUIHTY 1y KoneGaHmsl.

Pnfflc_:mPagc Powd Size WSen::w- Jont Ls

i o

PucyHok 4 — [TapaMeTpH30BaHHbIH pedeBOii CUTHAT C TOMOLIBIO (DYyHKIMH cpeHero
qucia

TepeXOIOB Yepe3 HOIlb

KpatkoBpeMCHHAA DHEpIHs cUrnana. Kak oTMeuanocs BEILIE, aMINIMTYAa PEYEBOro CHrunala
CYHIeCTBEHHO H3MeHseTcs BO BpEMEHH. B yacTHOCTU. aMITMTY/1a HEBOKAJIM30BAHHBIX CErMEHTOB
peyeBoro cHrHaja 3HAUUTEILHO MEHBIIE aMIUTMTYIIbl BOKAJIM30BAHHBIX CETMEHTOR. [Togo6HEBIE
W3MeHeH s aMILTHTYJIbl XOPOIIo OIHCHIBAIOTCS C MOMONILIO (DYHKIIMN KPATKOBPEMEHHOM 3HEPrHH
curnana, B odmeM ciy4ae ONpEIEJINTD (hyHKIMIO SHEPTUH MOMKHO KaK

F= Wi_’ |yl gy @ }f. (9)

10 BHIpAKEHHE MOKET OBITH 1IEPENHCAHO B BUNE

c= S [egmw -l
£F 2 b i

Filzed— wiin)
- (1)

Curuai x2(n) B 9TOM cydac (PUABTPYETCA € IOMOLIBIO NUHEHHON CHCTEMBI ¢ MMITYJILCHOM

Xapamepncmxoﬁ h(n). )
A Jlis onucatui GoicTpbIX M3MCHCHNIE aMIUIMTYZbI JKSIATENBHO HMCTh Y3KOC OKHO

( TKYIO pMITyIBCHYIO XaPaKTcpHcTHKy), OJHAKO CIHILIKOM Majag UIHpHHa OKHA MOMKET
KOpPOTKY
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NIPHUBECTH K HENOCTATOUHOMY YCPEOHEHHIO H, CNEIOBATENBHO, K HC,D,OCT&TO‘-IHOL-Ey CI‘J'la)KHBElHPl}O
Gynxupy sxepryn.[9] ITosToMy pasmep pedeBoro cerMmenTa ayist 06paboTkH 3Toit hyHKUMeH GBI
BBIOpAH He CIIy4aiHO, a CHHXPOHH3HPOBAH C YaCTOTOI ocuosnoroum}la. Ha pucynxke 5 nzodpaxeH
pesynbTaT - HCNONB30BaHMA — QYHKUMM — KPAaTKOBPEMEHHOW  OSHepruH  curHasa. B
IPOTHBOMOIOKHOCTE (YHKIH CPEIHETD UMCIA [IEPEXONOB YEpe3 HOJb, IJIACHBIE Ha rpaduxe
(ynkusy sneprun curuana GyayT UMeTh BEICOKYIO aMILIIUTYY.
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Prcynok 5 — ITapameTprsosanmmIit PEYEBOI CHIHAJ C IOMOMIBIO DYHKIUM SHEPIrHH.

PeueBoii curnan cocrout us KBA3HCTALMOHAPHBIX YYaCTKOB, COOTBETCTBYIOIIUX rOJJOCOBBIM
1 IHTAIHMM QOHEMaM, mepeMexaeMbIX

YHaCTKaMH CO CPaBHUTENBHO OBICTPRIMKI M3MEHEHMSIMHU
CICKTPANBHBIX XapaKTEPHCTHK CHIHANA (MexdoneMHbIE TIepexompL, B3PBIBHEIE W CMBIYHBIE
oneme1, BHYTpHCTOBHEIE TIEPEXOIBI

pacemarpuBath (POHEMEI, TO 3amaua CETMEHTALIMH CBOIHTCSH K 00Hapyx’eHHI0 MeKbOHEMHEBIX
nepexo/os.[11]
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PucyHOK 6 — CerMeHTHpOBaHHbIH peyeBol CUrHa
Jlisi  ONpefeNeHMsl TPAHMIl KBA3UCTAIIOHAHBIX ~YHACTKOB MOXKHO HCIOJL3OBATE
pe3ynbTaThl paliee MPOBCACHHOH MapaMeTpH3atliil. Kak BuapO Ha rpauKax KpaTKOBpEMEHHBIX
yHKLHI cpeiero Yica Nepexonos Hepes Hollb H SHEPriM CUTHANa, MOJKHO 3aMETUTh Pa3sHHLLY
B BBICOTE aMIUIHTYAbl M €€ (CITKCHHOCTHY. Jlns onpeneneH s IPaHHI] HCIOML3YCTCS METO],
nepedopa aMIUTHTYIHBIX sayenii ¢ MOCHeIYIOIIM HaX0X/ACHHEM HauOOMbLIEro PasHOCTHOTO
2HaueHHsl MO OCH OpAMHAT MEXKIY HBYMA GmKaHIIHMH 3HAuYCHHUAMH aMIUIMTYA. Ecim Takoe
pasHOCTHOEe 3HaveHye ObUIO HaiIeHO, TO MOXKHO MPEONOoNOKUTh, YTO MPOUCXOJUT OBICTpoe
H3MeHeHHe CheKTpaJbHBIX XapaKTEePHCTUK pEueBoro CHIHaJA. MOJKHO TaloKe OTMETHTH, YTO
CrnakMBaHde  pe3yJLTATOB  MapaMeTphsallii (GHUIBTPOM € KOHEYHOH  MMITyJIbCHOM
XapaKTepyHCTUKOH Iepe/l HaqanoM [IpONELyPbl CErMEHTHPOBAHHMS PEUEBOrO CHIHANA MOXKET
VJIaJIUTh HEHY)XHBIC MEJIKHE koJyieGaHys CUIHAA M TIOBBICUTH TOYHOCTH CeTMEHTHpOBaHus. Ha
pHCYHKe 6 Tpe/ICTaBJIeH rpapuK cerMeHTHPOBAHHOTO PEYeBOro CHTHaJla Ha OCHOBE PE3YJIbTATOB
TlapamMeTpH3aLHH cbyI-IKJlI’IClTI KpaTKOBPEMEHHOH JHEpruu CHrHamia.
B panpueiimen, Ha OCHOBE E3ylbTaTon CerMeHTHPOBAHUSI MOJKHO KiacCH(pHUIUPOBATh
HUCXOOHBIN pequOﬁ curHan Ha TJIacHbIe 1 COTJIaCHBIE (bOHeMBI C MOMOIUBIO NPUMEHEHHS

KJIacTepHOro aHaH3a.
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ABOUT AN APPROACH PARAMETRIZATION AND SEGMENTATION OF THE
SPEECH SIGNAL )
Abstract: The article describes how the parameterization of the speech signal by analysis
algorithms that are synchronized with the pitch frequency. The results are used for

parameterization of the speech signal segmentation and allocation segments with stable spectral
characteristics. Stages achieve continuous speech segmentation are considered different types of
speech recognition devices, and their applications, prospects for their use in the organization .of
human speech communication process with the artificial intelligence systems in connection with
increasing commercial demand for them. The author also analyzes the main problems in the field

gnition. This recognition |and semantic interpretation of continuous

speech for the oral dialogue and human computer in natural language. The article presents various
methods of processing and recording, as well as obtajned in the course of research results in the
form of graphic images of the speech signal and the pitch signal.
The fundamental assumption is that in today's speech r

ecognition programs, that the speech signal
is considered as stationary, and segment sizes are taken randomly and the same values. A typical
value of one segment - 25 msec.,

The authors proposed to form segments by separating the s
extreme values of the boundary segments through them,
allocated to the speech signal..

. Key words: segmenting the speech signal, pitch frequency,
filtering techniques, recording, computers, voice communication,

peech signal into a pitch and positive
and then synchronize the time segments

parameterization speech signal
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