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PO3III3BHABAHHSA MOBJIEHHSA B CUCTEMAX HITYYHOI'O IHTEJIEKTY

AHoTaunis:

Posznaoaemvca mooicnugicms 8uKOpUCmants nepiody 0CHO8HO20 MOHY Ol BUSHAYEHHS
IHMOHAYIi YCHO20 MOGNIEHHS, WO, 8 C8010 Yepey, 00360JUMb GUIHAYUMU 3MICI GUCLOBIEHHS.
Ilpononyemovca  eapianm  3aCcmocy8amHs OAHO20 NAPAMEmMpa MOBHO20 CUSHATLY Npu
PO3NI3HABAHHI MOBU 8 cucCmeMax 3i wmyyHum inmenexmom. Ilpueooumucsa npukiad oouuUcIeH s
yacmomu OCHOBHO20 MOHY 3ad O0ONOMO20K NPOSPAMHOI peanizayii aneopummy GUOLIEeHHS
OCHOBHO20 MOHY.

AHHOTAIUA:

Paccmampusaemcs  6o3mooicnocms  ucnonvzoeanusi nepuooa OCHOBHO20 MOHA  OJiA
onpeoeneHus: UHMOHAYUU YCIMHOU pedu, 4mo, 8 C80I0 0uepedsb, NO360UM ONpedeumsb CMblCI
svickasvleanus. Ilpednacaemces eapuanm npumeHneHus OAHHO20 NAPAMEMPA Peyeso20 CUSHALA
npU PACNO3HABAHUU peyl 8 CUCIEeMAx ¢ UCKYCCMEEeHHbIM unmesniekmom. I[lpusooumces npumep
8bIYUCAEHUS YACMONbL OCHOBHO20 MOHA NYMeM NPOSPAMMHOU Pearu3ayuul ai2opumma.

Abstract:

The possibility of using pitch period to determine the inflexion of speech, and thus to
clarify the statement’s sense is considered in this text. A choice for using this parameter of
speech for speech recognition in artificial intelligence systems is purposed. An example of
computing the pitch’s frequency using the software implementation of pitch’s extraction
algorithm is also given.

OnHi€r0 3 HEeBIA'€MHUX 33/a4 CHUCTEM IITYYHOI'O IHTEJIEKTY € PO3Mi3HaBaHHS IHTOHAI]
MOBJICHHsI (MUTAJIbHOI, CTBEP/UKYBAIbHOI, OKIMYHOI, MOAMBY). BaxnmicTe wmiei 3anmaui
00yMOBJIIOETHCS] TUM, III0 BOHA JI03BOJISIE TOYHIIIE BU3HAYATH 3MICT BHCIIOBJICHOI'O PEUEHHS, 110
BIJIPI3HSIETHCS BIJ PO3MNIALY CIiB TUIBKM SIK KOMaHJI JUIsl Komm'iorepa. Bimoma cucrema
po3mi3HaBaHHsA MOBJIeHHs, Jigep punky, Dragon Naturally Speaking, pospoOiena mis
AHIJIIACBKOI MOBM, TOMY BHUKOPHCTaHHS Takoi CHUCTEMHM J[UIs pO3MI3HABAHHSA 1HTOHALIT
YKpaiHChKOT1 (pociiicbkoi) MOBHM BUmaeThes Henerkum [1, 2, 3]. Kpim Toro, mocimimkeHHs
napaMeTpiB MOBHUX CUTHAIIB JUIsl pI3HUX MOB Ma€ 1CTOTHI BiIMIHHOCTI. Hanpukinana, nutanHs B
AHIJTIMCBKIM MOBI BM3HAYA€THCS MOPSJIKOM IPOXOKEHHsS CIB Y PEYeHHi, y TOH 4Yac sK y
pOCificbKili MOB1 iHTOHalis Moxe OyTH BH3HauyayibHOIO («5I OyB B IHCTHTYTL», «5 OyB B
IHCTUTYTI!», «51 OyB B IHCTUTYTI?»).

IcHyroui 3apa3 cuctemu posmizHaBaHHs MoBH («Pyccorpad», Dragon Naturally
Speaking, ViaVoice) rpyHTyIOTbCS Ha TOPIBHSHHI MOBHHX CHTHAJIiB, IO BH3HAYAIOTHCS, 3
BEITMKOIO KUTBKICTIO €TalloHIB. JlaHMif TiaXia 3HaYHO 30UIBIIYE BUMOTH 10 HEOOX1THOTO 00CATY
nam'sTi ¥ MPOAYKTUBHOCTI IPOLECOPY MPUCTPOI0 posmizHaBaHHSA. KpiMm Toro, ans po3poOku
TaKUX CHCTEM HEOOXiJH1 MOTYKHI OOYMCIIOBaYi, 10 3a0€3MeUyI0Th MOPSIKY 10*2 omepariii y
cekyHny [4].
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Jliis BUpilIeHHS TONIOHMX 3aBllaHb, 4 B OCTATOYHOMY MiJCYMKY — MOOYIOBH CHCTEMU
pO3Mi3HABaHHS MOBJICHHS Uil YKpPaiHChKOI (POCIHCHKOI) MOBH, IPOIMOHYETHCS AITOPUTM
pO3Mi3HABaHHS, OCHOBY SIKOTO CTAHOBJISITH TaKi €IEMCHTH:

1). AnropuT™ BHIUICHHS CUCTEMH aKyCTUYHHUX MapaMeTpiB MOBU Ha OCHOBI IlapaMeTpiB,
SIKI BUAUIAIOTBCS CMYTOBUM BOKOJepoM. Takuii Bokojaep 3abe3meduye MiHIMI3aIliio KiTbKOCTI
YHCEIbHUX XaPAKTEPUCTUK MOBJICHHSA 1, Y TOH ke 4ac, 30epekeHHsI po30ipIuBOCTI MOBIICHHS,
CHUHTE30BaHOTO HA OCHOBI BHJIUTIOBAHUX mapameTpiB. Lle cBimuuTh mpo Te, mo odpaHa cucrema
napaMeTpiB JOCTaTHbOIO MIPOIO XapaKTepu3ye MOBHMH CUTHAN. Buainserscs neB'aTHaIUATh
napaMmeTpiB, SKI XapakTepH3ylTh (OpPMY OTMHAIOYOl CHEKTpa MOBHOTO CHUTHaly (CIMHAIUSATh
napaMeTpiB), 4acTOTy KOJHMBaHb rOJIOCOBUX 3B'I3yBaHb (II€piol OCHOBHOT'O TOHY), BUJ CIIEKTpa
(muckpertHuit a00 O6e3mepepBHHii) [5].

2). HopMoBaHe mpeACTaBICHHS MOBHOI'O CHTHally, HEOOXigHE JUIs IOPIBHAHHS
napaMeTpiB MOBJICHHS.

3). [Iporpama po3mi3HaBaHHS, NOOYIOBaHA B CHCTEMi MaTeMaTHYHOTO MOJICIIOBAHHSI
Matlab, mo mo3Bossie 3miiicHIOBaTH POOOTY 31 3BYKOBMMH (haillaMd i3 3aJaHOI0 YacTOTOIO
JMICKpeTH3allii, 3AIHCHIOBAaTH PO3paxyHOK HU(PpoBUX (GUIBTPiB, (imbTpaliro curHamis, i, B
OCTaTOYHOMY IMIJCYMKY, TEpPETBOPUTH Oe3lepepBHUII MOBHHUI CHTHall y KIHIIEBY MHOXHHY
napameTpiB (neB'sTHanUATH mapamerpiB). Hamami mi mapamerpu OyayTh BUKOPUCTaHI JUIs
pO3Mi3HABaHHS NUIIXOM TOPIBHSAHHSA 3 €TAJIOHHMMH HaOopaMH TaKWX IapaMeTpiB, IO
XapaKTepU3YIOTh JIesKi poHeTHuHI eneMeHTH MoBH (PpoHeMn). [laHa cucTema JO3BOJIUTH TaAKOK
3M1iliCHIOBaTH OOpPOOKY OTpUMAaHUX JaHUX 1 BUBEACHHS DPE3yJbTaTiB y BUIIIsLAL TpadikiB abo
TEKCTOBOI iH(popMaIIii.

Jlis  posmi3HaBaHHS 1HTOHAII MOBJICHHS MPOIOHYETHCS BHUKOPUCTOBYBATH IEPioJ
OCHOBHOT0 TOHY. OCHOBHUI TOH — 11€ HAWOUIBLI CHUJIbHA FAPMOHIKA B CHEKTPI MOBHOI'O CUTHAIY,
10 BU3HAYAETHCSI YACTOTOIO KOJIMBAHb TOJIOCOBHX 3B'SI3yBaHb JIOAWHU MPH BUMOBI TOJIOCHUX 1
J3BIHKUX TpUroJocHux 3BYKiB. OcHoBHHMl TOH (OT) nroachKOoi MOBH JIeXKHUTH Yy Jiara3oHl
npu6sm3HO 60...150 ' y womosikiB 1 150...350 'y y sxiHOK.

g BuninenHs nepiony OT BUKOPHCTOBYEThCS XapaKTepHa O3HAKa I'OJOCHOTO 3BYKY —
Ipy MaJoMy piBHI IIyMiB (popMa MOBHOI'O CHTHAIy Mail’ke TOYHO MOBTOPIOETHCS B KOKHOMY
HactynHoMmy mnepiogi OT. Tomy 3amaua BusHadueHHs mepiogy OT 3BOAUTHCS 10 BU3HAYEHHS
MOMEHTIB MOSIBU €KCTpEMaJIbHUX 3HAa4y€Hb, HANpPUKIAJ, HAWOUIBIIMX, 1 BUMIPY 4YacOBHX
IHTEpBaJIiB MIXK CYCITHIMU 3HAaYEHHSIMH.

BupinenHss curHaidiB OCHOBHOTO TOHY 3JIIMCHIOEThCS OaraTOKaHaJIbHUM YacCOBHUM
BU3HAYHHMKOM, aJITOPUTM POOOTH W OCHOBHI €IEMEHTH SIKOTO aHaJoriuHi omucaHomy B [5, 6].
Busnaynuk OT 3piiicHioe momepenHio i cratucTuuHy oOpoOku. [Ipu momepenniit oOpobui,
3/IHCHIOETBCS IpyOe BU3HAYEHHS MOJKJIMBOIO MEPioJly OCHOBHOTO TOHY 3a JIOIIOMOIOO IIECTH
€JIEMEHTapHUX BHUMIpHUKIB ocHOBHOro ToHy (EBOT) Ha OCHOBI 4yacOBHX IHTEpBAJIB MiX
eKCTpeMyMaMH BiJ(QUIBTPOBAHOIO CHUTHATY. ToOuyHe BU3HAYEHHS IMEpioJly OCHOBHOIO TOHY
3IHCHIOETBCS B PE3YNbTaTi CTATUCTMYHOI OOPOOKH pe3yNbTaTiB MONEPEIHbOTO BH3HAYCHHS
nepioly OCHOBHOTO TOHY. BIIOK-CXeMy aaropuTMy OILIHKYA BUCOTH TOHY HaBeJeHO Ha puc. 1.

AJTOpUTM 3pY4YHO pPO3AUINTH Ha YOTHPHU oOmepalii, MoB's3aHi 3 00poOkoro abo 3
YXBaJIEHHSM pIilLIEHHS:

1). Huzbko4acToTHa QiNbTpaIlisi MOBHOTO CHTHAIY;

2). YTBOpeHHs miecTd (QYHKIH O eKCTpeMymaM BiA(ilbTPOBAHOIO CUTHATY — TaK
3BaHMX M-mapameTpiB. 3HaAUEHHS M1, My, 1 M3, GOPMYIOTECS ISl KOXKHOTO MAaKCUMYyMy, a My,
Ms 1 Mg — 111 KO)KHOTO MIHIMYMY;
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3). OnepkaHHs Ha OCHOBI 3HAY€Hb (PYHKIIIH IIICTHOX OI[IHOK BHCOTH TOHY B IMICTHOX
onHakoBux BuMipHukax (EBOT);

my
— EBOT
my
— EBOT —
m [Tepion
MogHwUiA 3 Ocratoude | OCHOBHOTO
1 EBOT .
CHTHAI O6pobra [ [ _: BHMipIOBAaHHS TOHY

—>{Dinprpauisf eKCTpeMyMiB Hepiony
curHany | >
EBOT —»] OCHOBHOT'O TOHY
my

—m: EBOT —

—» EBOT
Mg

[icTe eneMeHTapHUX
BHMIpPIOBa4YiB OCHOBHOTO

Puc. 1. biok-cxema BU3HaYHUKA OCHOBHOT'O TOHY

4). TIpuiiHATTS OCTaTOYHOrO PIIIEHHS HAa OCHOBI OIIIHOK €JIEMEHTAPHHX BHMMIPHHKIB
BUCOTH TOHY.

3anporoHOBaHUIl aJrOpUTM MPOrpaMHO peanizoBaHo y cuctemi Matlab i mposeneno
npoOHi o6uncienHs yactotu OT. ¥V gKoCTi TECTOBUX MOBHMX CUTHAJIIB OyJIM 3arucaHi 3BYKOBI
(daiinu, B SKMX BUMOBIISUIUCS CJIOBA «HI» 1 «TaK» 3 PI3HUMHU IHTOHAIIIMH (CTBEPHKYBAJIBHOIO 1
nuTtanbHO0). Ha puc.2 1 puc. 3 mokasaHi 3Hau€HHS YacTOTH OCHOBHOI'O TOHY MOBJIEHHS
TECTOBUX CUTHAJIIB MPOTATOM BUMOBH CJiB. Y CUTHAJl HE aHAJI3yBaJUCS AUISHKH IIYMOBHX
3BYKIB — INIYXHUX IIPUTOJIOCHUX, €HEPTISl IKUX 30CEpE/KeHa Y BUCOKOYACTOTHIN YaCTUHI CIIEKTPA,
TOMY IO NPU BUMOBI TakuX 3BYKIB T'0OJIOCOBI 3B'A3yBaHHS He OepyThb y4yacThb. [l AUISHOK
TOHAJbHUX 3BYKIB, XapaKTEPHUX JUIsl TOJIOCHUX 1 A3BIHKUX MPUTOJIOCHUX 3BYKIB, €HEPris SKUX
30cepe’keHa B HU3bKOYACTOTHIM YacTHHI CHEKTpa, a ¢opma 3BHYANIHO 3 BEJIMKOIO TOYHICTIO
noBTOprO€eThCs yepes nepios OT, mpoBoauIucs 06YNCIECHHSI OCHOBHOTO TOHY.
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Puc. 2. 3MiHa 9acTOTH OCHOBHOTO TOHY JUISI BUCJIOBJICHHS 3 TUTAJIHHOIO
IHTOHAITIEIO (TS CIIOBA «H1» — JIIBOPYY, «TaK» — MPABOPYyY)
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Puc. 3. 3MiHa 4aCTOTH OCHOBHOTO TOHY JIJIsl BUCJIOBIICHHS 31 CTBEP/I»KYBaTHLHOIO
IHTOHAITIEI0 (JUTSI CITOBA «H1» — JIIBOPYY, «TaK» — IMPABOPYyY)

B amropurMi, mo peanizoBano B cuctemi Matlab, Bu3HaueHHs [MIYMOBHX i TOHAIBHHX
TUISTHOK CUTHAJy 31MCHIOBAjOCA 3a JIOMOMOToI0 crocoOy, omucaHoMy B [5]. 3 mOpiBHSHHSA
TECTOBUX CUTHAJIB MOBJICHHS MOKHA YKJIACTH, 110 Y BapiaHTi BUMOBH 3 UTAJIHHOIO IHTOHAIIEO
gacrora OT mocuth cuibHO (B 2...2,5 pa3u) 30UTBIIYETHCS MPOTATOM aHAJi3Y, Y TOH Yac SK Mpu
BUMOBI 31 CTBEPDKYBAIBHOIO iHTOHAII€I0 yacToTa OT — HaBmaku, HE3HAYHO 3MEHIIYETHCSI.

3 MeTOI0 BH3HAUYEHHS IIBUAKOII OOpaHOTO aJTOPHUTMY, 332 JOIMOMOTOI MOKIMBOCTEH
cuctemu Matlab OyB 3xiificHenuit Bumip vacy, 1110 3aTpadyBaBcs Ha 0OPOOKY TECTOBUX CHUTHAIIB.
JlaHa BenMUMHA 3aIEXKUTh 3[€01IBIIOrO BiJ XapaKTEPUCTUK CUCTEMHM, Ha sKiil 311HCHIOBAIUCH
obumcienns, Bepciii cucremu Matlab 1 omepariiiHoi cucremMu, a TakKo) BiJ YacTOTH
nucKperu3anii cursany. [Ipy BUKOpUCTaHHI B CUCTEMI LIEHTPAJIbHOIO MpoLecopa 3 TaKTOBOIO
yactororo 3 I'Tn Ha oGuucnenns 3HaueHb OT mpoTAroM oOfHI€l CEKyHIU BHUXIJHOI'O CHUTHATY
3atpavanocs 0,035...0,1 cexyHaM 3aI€KHO BiJl BUILIE3TaJaHUX (HaKTOPIB.

OTpuMaHi pe3ynbTaTd [O03BOJISIIOTH CTBEP/KYBAaTH, IO MapaMeTp “OCHOBHUI TOH”
MO’KHA 3aCTOCOBYBAaTH IPH CMHUCIOBOMY aHali3i MOBHMX CUTHAJIB, a BUKOPUCTAaHHS METOIB
aHaJi3y Mepioly OCHOBHOTO TOHY MOKE CHPHUATH 3HMWKEHHIO OOUYMCIIOBATBHUX BUMOT CHCTEM
IITYYHOT'O IHTEIEKTY (PO3IMMi3HABAHHS MOBJICHHS).
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