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AHOTAINIA

OcTaHHIM 9acoM CHOCTEpIraeTbCs 3pOCTaHHS 1HTEpPECY A0 TEXHOJIOTIH, IO
NOB'sI3aH1 3 PO3MTI3HABAHHSAM MOBU. 3aB/IaHHs YIPaBIiHHS MPUCTPOSMU 32 JOMTOMOT OO
rOJIOCOBUX KOMaHJI, 1HTEPaKTHBHI IJIATGOPMHU sIKI HaAArOTh 1HGOpPMAIIO TCIsA
3aMuTy B OUTHII TPUPOIHINA (GopMi - 3a JAOMOMOTOI TOJOCY, BCE II€ 3HAXOAWTH
IIUPOKE 3aCTOCYBaHHS B cydacHOMY iHdopmariiiiHoMy cBiTi. baraTo 3ajau BUHUKae
npu OakaHHI B3a€EMOJISITH 3a JIONOMOIOI0 TOJOCY 3 MOOUIBHUMH TPUCTPOSIMHU.
Hampuknaza, BBeIEHHs rOJIOCOBUX KOMaHJ JUisl OTpUMaHHs iHpopMarii 3 [HTepHery,
MPOKJIAJIaHHST MAPIIPYTY PYXY, 3aMyCK MporpaM KOPHUCTyBaya, TUKTYBAHHS TEKCTY.
OcTtaHHIM 4YacoM 3'IBWJIacsi MOXJIMBICTh YHOPABIIHHSA JOMAIIHBOIO, O(ICHOIO
TEXHIKOIO 3a JOMOMOTIOI €JEKTPOHHUX MPUCTPOiB (CMapT(OHIB) TOJOCOBHUMHU
KOMaH/IaMHU.

[leperyMOBOIO PO3BUTKY TOJIOCOBUX TEXHOJIOTI € 3HAuHE 30UIbLICHHS
OOYMCITIOBAIBHUX MOXJIMBOCTEH, 00CITy mnam'sTi OpU 3HAYHOMY 3MEHILEHHI
rabapuTiB  KoMmm'roTepHux  cucteM. Cmig  TakoX  BIAZHAYUTH  PO3BHUTOK
MaTeMaTHYHUX METOJIB, IO JO3BOJISIOTh BHUKOHATH HEOOXITHY OOpoOKy aymio
CUTHAJTy HUISIXOM BUAUIEHHS 3 HBOTO 1H(POPMATUBHUX O3HAK.

JUis  mpukiaay, HIMPOKO BUKOPUCTOBYETHCS JTUCKPETHE IEPETBOPEHHS
dyp'e, sike BimoMe 3 Teopil HUPpoBoi 00poOku curHaiiB. Iloganbima oOpoOka
BUKOHYETBCS 3 BUKOPUCTAHHSAM aKyCTUYHOI MOJENI, sIKa CTaBUTh y BIAMOBIIHICTb
BUJIJICHUX TIapamMeTpax KOHKpeTHi 3Byku (dhoHemu). Ciif 3a3HAYUTH, IO B pOOOTI
PO3TTISAAETHCS MOXKIIUBICTh BUKOPUCTAHHS METOAY AWHAMIYHOTO TPOTpaMyBaHHS i
METOJ] HSUPOHHUX PEKYPEHTHUX MEPEX.

Po3risiHyTO B3a€EMOJIiI0 JIIOJIMHU 1 JOMAIIIHIX TPUIAIIB sIKa Peani3oByEThCS
Ha Oa3i Arduino, 3a JONOMOroOI TroOJIOCOBHMX KOMaHI. TyT mepeadadaeThbes, IO
o0pobOka ayaio curHaiy, moOyJoBa TEKCTOBOTO psJika Ha OCHOBI BHIOJIOIIECHOI
dbpa3n BUKOHYETHCA CHEIlaIbHUMH Oi0mioTekamMu (KjJacamu, METOJaMH), IO

MOKPAIILYy€ PO3Mi3HABAHHS I'0JIOCY B MOPIBHSAHHI 3 ICHYIOUUMHU METOIAMH.



SUMMARY

Recently, there has been a growing interest in technologies related to speech
recognition. The task of controlling devices using voice commands, interactive
platforms that provide information after a request in a more natural form - with the
help of voice, all this is widely used in the modern information world. Many problems
arise when you want to interact with mobile devices using voice. For example,
inputting voice commands to receive information from the Internet, planning a route,
launching user programs, dictating text. Recently, it has become possible to control
home and office equipment using electronic devices (smartphones) with voice

commands.

A prerequisite for the development of voice technologies is a significant
increase in computing capabilities, the amount of memory with a significant reduction
in the dimensions of computer systems. It should also be noted the development of
mathematical methods that allow performing the necessary processing of an audio

signal by extracting informative features from it.

For example, the discrete Fourier transform, which is known from the theory
of digital signal processing, is widely used. Further processing is performed using an
acoustic model that matches specific sounds (phonemes) to the selected parameters. It
should be noted that the paper considers the possibility of using the method of dynamic

programming and the method of neural recurrent networks.

The interaction of a person and home appliances, which is implemented on the
basis of Arduino, with the help of voice commands, is considered. Here it is assumed
that the processing of the audio signal, the construction of a text line based on the
spoken phrase is performed by special libraries (classes, methods), which improves

voice recognition in comparison with existing methods.
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BUCHOBKHA

VY wmarictepchkiii  kBai(ikaiiifHii poOOTI BUPIMIEHO aKTyalbHE HAYyKOBE
3aBJJaHHS — PO3pOOKa MPUCTPOIO PO3Mi3HABAHHS TOJIOCY 3 BUCOKMMH IOKA3HUKAMH
TOYHOCTI B pO3Mi3HaBaHHI TOJOCY 3a JIOTIOMOTOI0 BUKOPUCTAHHS PEKYPEHTHHX

HEHPOHHUX MEPEK.

OcCHOBHI HayKOBI TEOPETHYHI Ta MPAKTUYHI PE3yJbTaTH IMOJATal0Th B

HAaCTyITHOMY:

[IpoBenenuii orisa mpolecy po3Mi3HaBaHHS TOJIOCY HAa OCHOBI 1CHYIOUHX
METO/IIB, IO JIO3BOJIMJIO BUSBUTHU IEpPEBAard Ta HEAOMIKA ICHYIOUMX METOMIB Ta
BUJIUIUTH OCOOJIMBOCTI MPOIECY PO3II3HABAHHS MOBH, Ha AKi HEOOXITHO 3BEpTaTH
yBary Imijl 4ac MpoeKTYBaHHSI MPUCTPOIO.

HaiiOuibll  mepcrneKTUBHUM BOAYae€ThCsl BapiaHT IMMOOYJIOBU  MPUCTPOIO
rOJOCOBMX KOMAaH]I Ha OCHOBI PO3MI3HAHHA TOJIOCY 3a JIOTIOMOTOI0 PEKYPEHTHUX
HEUPOHHUX Mepex. Lle M03BOJIUTh NOCATTH BUCOKOT TOUYHOCTI Ta 3aBaJOCTIMKOCTI B
PO3ITi3HABaHHI TOJIOCOBUX KOMaH]I.

[IpoBenenuii oriisia BiIOMUX MPUHIMIIB MOOYJIOBH HEMPOHHHX MEPEX Ta
croco0iB iX peanizallii 1m0 J03BOJIMJIO BUSBUTU NEpPEBard Ta HEAOJIKH ICHYIOUUX
pIlIeHb Ta BUIUIUTH PIIICHHS, K1 MOKYTh PO3TJISIATUCH K MPOTOTHUIIH.

[ToObynoBa mpucTporo po3mizHaBaHHS MoBU Ha ocHOBI PHM 3a0esneuye
MO>KJIUBICTH 30UTBIICHHS TOJIOCOBHX KOMAH/I IJISIXOM MPOCTOTO JI0JaBaHHS JaHUX B
6azy HM, mo € myxe iCTOTHUM, OCKITBKHA MIIKIIOYEHHS 0ararbox MPHUCTPOIB €
CYTTEBOIO TIEPEBAroI0.

CrniunebHe BUKOpUCTaHHS pekypeHTHnX HM Ta neperBopenns ®Dyp’e n03Boisie
MO€ETHATH TIepeBarn 000X CIMOCO0iB: 3a0€3MeUnTH BUCOKY TOYHICTH BiITBOPCHHS
3aJIaHOTO CUTHAJY B pa3l HEOOX1THOCTI.

3anmpomnoHOBaHO METOMWKY OTPUMAaHHS MACHBIB JaHUX 3 OTPUMAHOTO

CUTHAIY.
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VY pe3ynbTati ToCHiKEeHHs OyJI0 OTPUMAHO Pe3yJIbTaTH PO3Mi3HaHHS KOMaH[I
MIpU BU3HAYEHIN 0a3l JaHUX, K1 JO3BOJISIOTh CTBEPIKYBATH, 110 MPHU 3aIKC1 OTHOTO
cioBa 42 pa3u B PI3HUX YMOBax, B TIOJAJBIIIOMY CIPHUSIOTH HA TOYHICTH
pO3Ii3HaBaHHS.

byno cmpoekToBaHO cXema TMpW SKi BUMOBIISIHHS TOJIOCOBHX KOMAaH]
MPUBOJIAJIO B JI110 MPUIIA]IH.

ExcniepuMeHTanbHI TOCIIKEHHS MOKA3aJIM, 1[0 MaTEMaTUYH1 PO3PaXyHKH Ta
IMITal[IiHE MOJIETIOBAHHS, IPOBENCHI y MONEPEIHIX po3AlIax Oyid BHKOHAaHI

KOPEKTHO.
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