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CyyacHuil DacaXUpCbKUWA BaroH SBIs€ COOOK  CKJIQJAHY IHXXKEHEpPHY
KOHCTPYKIII10, sIKa BKJIIOYAE JIO CBOTO CKJIAJy KOMILJIEKC MEXAHIYHUX, €IEKTPUUHHUX
Ta €JEKTPOHHUX CUCTEM. Y 3B'SI3KY 3 IIUM, BKpail BAXKJIMBUM 3aBJAHHSAM € JJOCTOBIpHE
1 TOYHE BHSBIIEHHSI HECIpaBHOCTEH Ta JMedeKTiB 00JIaHaHHS HAa paHHIN cTajii 3a
JIOTIOMOTOX0 CYYaCHHUX JIIarHOCTUYHUX METO/IIB Ta aBTOMAaTUYHUX cUCTeM [1, 2, 6].

Y poboTi po3rNAnalOThCs MHUTAHHSA YAOCKOHAJIEHHS po3po0ieHoi Ha kadeapi
1HKeHepil BaroHiB Ta skocti npoxykuli YkpAY3T OoproBoi aKycTHYHOI
J1arHOCTUYHOI CHUCTEMH, L0 NpHU3HAYEHA JUIsl BUSBIICHHS JE(PEKTIB Ha IMOBEPXHI
KOYEHHS KOJIIC NMAacaXXUPChKUX BaroHiB IiJ yac pyxy. B ocHOBy paHoi cucremu OyB
NOKJIAACHUI METOJl aKyCTHYHOI'O KOHTPOJIIO, L0 MOJISITa€ Yy aHajii3l 4YaCTOTHOIO
Jlana3oHy aKyCTUYHOTO CHUTHANy BiJ KOJIICHMX Iap 3 BIJIOMUMM YacTOTaMH iX
nedexTiB, BUXOASYM 3 KOHCTPYKIII, T€OMETPUYHUX PO3MIPIB Ta IMIBUAKOCTI PYXy
noizna [1-4, 7]. Jlana GopToBa aKyCTHYHO-IIarHOCTUYHA CHUCTEMa, HA BIIMIHY BiJ
ICHYIOYMX HA3€MHHUX CHCTEM, JO3BOJISIE 3J1MCHIOBATH O€3NEpepBHUII MOHITOPHHT
TEXHIYHOT'O CTaHy KOJICHUX I1ap BaroHIB MO0 aKyCTUYHHM CHTHAJaM.

VY Tol xe yac, OKpiM HaBEJIEHOIO0 BUIIE METOAY AKyCTHYHOIO KOHTPOJIO, KU
MOKJIaJeHUN y OCHOBY JaHOi CHUCTEMH, MOXYTb OyTH BHUKOPUCTaHI ¥ iHIII
MIPOTPECUBHI METOAM aHaJli3y Ta pPO3IMi3HAaBaHHS 3BYKOBHX CHUTHaNIB. OCHOBHUMU
rpynaMid METOJIB, IO MOXYTb €(QEKTHUBHO BHUKOPUCTOBYBAaTHUCh Yy 3ajadax
TEXHIYHOTO A1arHOCTYBaHHS JUIsl BUSIBJICHHS 1€(DEKTIB HA IOBEPXHI KOUEHHS KOJIC Ta
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y NIIIIUIHUKAX OyKCOBUX BY3JIIB, HA OCHOBI aHali3y aKyCTUYHUX CUTHAJIIB, CIIiJI
BUJIIJTUTH HACTYIIHI:

1. Anamni3 yactotHoro cnektpy (neperBopeHHst @yp'e (FFT) ta BeiiBner-anamnisz);

2. AKycTnuHa eMicis (aHalli3 3BYKOBHX XBHWJIb, IIO T€HEPYIOTHCS B PE3YJNbTATI
nedopmariii, pyiHyBaHHS 00 3HOIIICHHS METaY);

3. Butyyenns o3Hak  (Men-uactotHi  kenctpanbHi  koedimientn  (MFCC),
CTAaTUCTUYHI O3HAKH, aHATI3 CHEPTETUYHNX XapaKTEPUCTHUK);

4. MamuHHe HaBUYaHHS Ta HEHPOHHI Mepexl. JlaHa rpyIma BKIIIOYaEe 0 CBOTO CKIIATy
HACTYITHI METO/IH:

* Metox onopaux BekTopiB (Support Vector Machine , SVM);

* Bunazaxosi iicu (Random Forest);

» HaiBuuii 6aeciB knacudikatop (Naive Bayes);

» 3roprtkoBi HelipoHHI Mepexki (CNN).

» Pexypentni Hetiporni mepexi (RNN), 3okpema Long Short-Term Memory
(LSTM).

Cepen HaBeIEHUX BUIIE METOIIB OKPEMO CJIiJ] BUAUIMTA METOAHU MAUUHHOZO
HABYAHHs ma HelpoHHi mepedxci. [S]. BoHM € cydacHUMU, HaOUIbII MOTYXKHUMH Ta
NEPCTIEKTUBHUMHY JJIi BUKOPUCTAHHS y 3a/adaX TEXHIYHOI JIarHOCTUKHU 1, 30KpeMa,
MOXYTh OyTH e(pEeKTHBHO BUKOPHCTAaHI Yy 3allpOMOHOBAaHIM BHINE CHUCTEMI
aKyCTHYHOTO KOHTPOJIO KOJICHMX Tlap Barona. Ha puc.l 300paxkeHuit aaroputm
moOyJ0BY Ta HaBYaHHS MOJIEJII HEHPOHHOI MEpexi.

\9/ Migrotoeka MonepepHs

N——
3aBaHTaXeHHA :> ASUMXAN |:> obpabotka
T TpeHyBaHHA AaHuX
ByaysaHHA TpeHyBaHHA i )
mogeni = Al > (Nepesipka mopeni

Puc.1 brok-cxema TJIMOMHHOTO MAlTMHHOTO HaBYaHHS HEHPOHHOT MEpexKi AJIsl po3Mi3HABAHHS
ne(eKTiB KOJIICHUX Tap BaroHiB

HaBenemo ocHOBHI eTamu moOyI0BH Ta HaBUaHHS MOJIEII HEHPOHHOT MEPEKi:

1. 3aBaHTaxxeHHsI HEOOX1THOTO HAOOPY 3BYKOBUX JaHUX JJISI HABYAHHS.

2. IligroToBKa naHUX [JIs1 TPEHYBaHHS, BKIIOYAIOYM aAHOTAIil0 (MapKyBaHHS
3BYKIB) Ta OUUCTKY (BUAAJICHHS IIyMY Ta HEMPUJATHUX 3aIUCIB).

3. [lonepennst oO6poOka JaHWUX - HOpMai3allis, CETMEHTAIlis, ayrMEHTallisd Ta
BUIUJIEHHS O3HAK.

4. CTBOpeHHS apXITeKTypH MOJEII, sika Moke OyTH HEWpPOHHOIO Mepexkero abo
o ML-moaentio.

5. HaByanHss mMojeni 3 BUKOPUCTaHHSM MIATOTOBICHUX JaHWX Ta BUOPAHOTO
aJTOPUTMY ONTHUMI3allii.
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6. BukopucTanHs HABYEHOTO aJITrOpPUTMY ISl iepeadaueHHs ado kiacudikauii Ha
OCHOB1 HOBUX JJaHUX.

VY xoai nopanpmwoi poOOTH OyayTh MPOBOAMTHCH 301p aKyCTHMUHUX JAHUX BiJ
XOJIOBMX YaCTUH BaroHiB IiJ 4ac pyXy Ta 3aCTOCOBYBATHCh AJITOPUTMHU INIMOMHHOI'O
MAalIMHHOTO HaBYaHHS Ha 0a3l HEUPOHHUX MeEpex Ui Kiacu(ikaiili aKyCTUYHHX
JAHUX 3 METOI0 pO3Mi3HABAHHS N€(PEKTIB HAa MOBEPXHI KOYEHHS KOJICHUX Map y
MIIIIAITHAIKAaX OyKCOBHX BY3JIiB, T€HEpATOpl, PeAyKTOpPHO-KapAaHHIA mepemadi Ta
1HIINX €JIEeMEHTax BaroHiB.
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BykcoBi By3mM 3adi3HHYHOTO PYXOMOTO CKJIaay € OJHHMH 13 HaHOLIBII
BI/IMOBIJABHUX €JIEMEHTIB X0/10BUX YacTuH [1]. BiniMoBa OyKCOBOro By3jia dacTille
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