PELIEH3ISA
Ha aucepTauiiHy poboTy
[Tanackina /lenuca BanenTHHOBHYA

Ha TeMy «MeToa niABHIeHHs e(heKTHBHOCTI JIarHOCTHYHHX CHCTEM B aHAI3I
3BYKY Ha OCHOBI HEHPOHHHX Mepex»,
npejcTaBIeHy Ha 3106yTTs cTyneHs Aoktopa dinocodii

B rairy3i 3HaHb 12 Indopmauiiti TeXHOJIOrII
3a CrelialbHICTIO 121 Tuxenepis mporpamHoro 3abesnedyeHHs

AKTya/IbHICTh TEMH AHCepTaNil.

3anponoHoBaHuH y McepTauiiiHii po6oTi miaxia 10 renepaii JaHHX € 0COBIUBO
BaXJIMBUM Y KOHTEKCTI MEAMYHHUX JIOCHIIKeHb, JIé Y4acTO Opakye 36a1aHCOBaHHX Ta
AKICHUX HabopiB faHUX. 3acTocyBaHHS 3rOPTKOBHMX BapiallifHUX aBTOKOIYBalbHHUKIB
Ans popMyBaHHS LITYYHHX 3pa3KiB JO3BOISLE 3HAYHO MOKpAalIUTH MPOLEC HaBYaHHS
HEHPOMEpPEKEBUX MOJIeIeH, 1110, y CBOIO Yepry, HiJBUIILY€E TOYHICTE Kiacubikaiii Ta
CHpHsAE PaHHI IarHOCTHLI pecripaToOpHHX 3aXBOPIOBaHb.

Bukopucranus rmmbokux HeMpoHHMX Mepex it oOpoOKM MeauuHux
ay/[iOCUTHaJIiB BIAKPHBAE TIEPCIIEKTHBH AT aBTOMaTHU3allil JiarHOCTHYHHUX MPOLIECIB.
He nossonse npuckoputu meppunHy OWIHKY CTAaHy MNali€HTa, 3MEeHIIHTH

HABaHTAXKCHHA Ha MeAMYHMX G(axiBUiB Ta migBMIMTH epeKTUBHICTE HamaHHs
MEJMYHOI ZIONIOMOTH, 0COBIMBO y CKITAMHHX KIIHIYHHX BUIIA/IKaX.

Ouinka  o6rpynToBanocri HAYKOBHX

Pe3yabTaTiB  aucepramii, ix
AOCTOBIPHOCTI T2 HOBM3HH.

HaykoBa wHoBU3HA Pe3yJbTaTiB qucepTanuiiiHoro
HaCTymHOMY:

3okpema, Brepure 3alpOTIOHOBAHO METOJ CHHTETHYHOIG pPo3wMpenns 6Gazu
AYCKYNbTAUIMHUX  3anuciB i3 BHKOPHCTaHHAM  3ropTkoBOro
aBToeHkozepa (CVAE). Takwuii mimxin AO3BOJISE CYTTEBO 3MEHIINTH AUCHaTaNC KJIaciB
¥ Bubipui ta 3abesneuye npupict TounocT Knacudikary

il (F l-MeTpuku) Ha 14%. Ges
33a‘11§01:o PHU3HKY nepeHapyanus. Jlocsaruens PE3yNbTaty crano mosxusum 3asasku
TApMOHIMHOMY  noeananmio CHHTETHYHUX  JaHuX

: i3 peanbHuMM 3anucamMu
PeryNboBanift nobynosi narenruux TIPEACTABNCHb Ta KOHTPONBOBaHiji nepesipii

36epexkenns Baxupmx aKyCTHYHMX O3HAK.

AOCHIIDKEHHS. ToNsirae B

BapiauiiiHoro




Jlucepraniis Takox pobGUTH BHECOK y TNOAONaHHA mpobremu «data leiakage»,
aKTyalbHOI IS MEJMYHUX JOCiKeHb. ABTOPOM 06rp}fmoaa1-lo Hera'rme.mnn BILJTHB
HENPaBUIILHOTO PO3MNOITY JaHUX OAHOIO Malli€HTa MK HaBYAJIBHUM i 'I:CC’I:OBHM
HabopaMH, 10 MOXe IUTYYHO MiJABUIIUTH METPHKH. 3anpon0H?BaH? miaxia go
PO3ZIiNIEHHS JaHUX 3a Malli€HTaMH, SKUH rapaHTye peajiCTUYHY BaiJallilo Ta ycyBae
PU3MK BUTOKY. :

Y I0CKOHa/IEHO apXITeKTYPHHUMA miaxij 1o kiacupikaliii pecrnipaTopHUX 3BYKiB 3a
JOTOMOrol0 ITMOOKHX 3rOPTKOBHX Mepex, 30Kpema, uepe3 KOMOIHYBaHHs i3
METOJaMH NPHUITIYIIEHHS HW3bKOYAaCTOTHOrO IIymMy. Y pe3yibTari 3abe3rnedeHo
MiABHLIEHY CTiMKiCT Mozened 10 (GOHOBMX 3aBaj, LIO 4YacTO 3YCTPidalOTHCH B
pealbHUX KIIHIYHHX YMOBaXx.

Oxpim TOro, po3BUHYTO MeTOAM 6araToKIacoBoOl knacugikalii 3axXBOpPIOBaHb 13
NMOMIOHAMM  3BYKOBUMH XapaKTepUCTHKaMH. lle cTano MONJIMBHM  3aBJSKH
BUKOPHCTaHHIO DYHKLiH BTpAT 3 Baramu /s MaJlonpe/ICTaBIeHHX KJIaciB, CTpaTerii
perynapusauii (dropout, batch normalization), a Takok Merois ayrMeHTalil JaHux
(CVAE, mixup). 3anpononosani piuienns CHpHSANY MiJBUILIEHHIO TOYHOCTI Ta
CTIHKOCTI U epeHiHHOT AIarHOCTHKH Y CKJIaJIHUX aKyCTUYHHX YMOBaX.

Hayxosi nocnigxenns 6yinu Bukonani 3106yBaueM Ha kadeapi O6UHCTIOBATBEHOT
TexHiku KIII im. Irops Cikopcskoro B pamkax H/IP nin kepisaunTBoM IpopekTopa 3
HaykxoBoi pobotu KIII im. Irops Cikopcskoro, .7.4, npod. Ceprist CtipeHka.

Otxe, B mucepTauiiiniii po6oTi mocrasnene HayKOB€ 3aBAaHHs - PO3pOOJIEHHS T4
HOCII/UKEHHS METOMy IiABHIUEHHS eeKTHBHOCTI MiarHOCTHYHMUX CHCTEM B aHaJIi3i
3BYKIB JIETEHb i3 32CTOCYBAaHHAM TIMOMHHUX HEHPOHHUX MepexK, 110 BpaxoByBaTHMe
npobiieMy nuc6anaHCy JaHMX Ta HEOOXiAHICTH CHHTETHYHOO PO3MIMpPeHHs BUGIpoK,
a TaKkox 3abesnedyBaTHMeE CTIHKICTh Ta BHCOKY TOYHICTEH Knacuikauii y kaiHiuHO

UIyMHUX yMOBax - BHKOHaHO IIOBHICTIO, 3106yBa4 MOBHOO MipOIO  OBONOMIB
METOJIOJIOTI€I0 HAYKOBOI islIbHOCTI.

Oninka 3micry auceprauil, ii 3aBepmenicTs Ta AOTPDHMAHHS NPHHIHIIB
aKajgemiunol 106po4ecHoCTi.

3a cBOIM 3MicTOM Aucepraiiiiia pobora 3106yBaua Ilanackina JI.B, norwictio
BiANOBInae Cranpapty BUIIOT OCBITH 3i cneuianbHocTi 121
3abesreuents Ta Hanpsamkam AOCHKEHb  Bi/INOBIAHO
«ImKenepis nporpamMHoro 3abesneyensy,.

Huceprauiitna pobora 3aBCPUICHOIO  HAYKOBOIO Mpariero
HasBHICTh  0cOGHCTOrO BHECKY 3100yBaua
TEXHOJIOTIYHUA,

[rxenepist nporpamuoro
AO OCBITHBOI mporpamu

I CBIZYMTH mnpo
Y HayKoBui Hanpsm ImkenepHo-

Posrmstnysum  3gir nozibHocTi 3a pesynbratamu NMEepeBipKH aucepraniiHoi
poboTu Ha Tekcrosi CMiBNAIHHA, MOXHA 3pobuTH BHCHOBOK, w0 auceprauiiina
pobota IManackina JIB. ¢ PE3yIbTaTOM CaMOCTIHHMX AOCHimKeny, 3000yBaua i He
M1 X CNIEMEHTIB (anbeuikarii, Komminsuii, (abpuxanii, TUIariaTy ta samosuyens.



BukopucTaHi ijiei, pe3y/pTaTh . TeKCTH IHIIMX ABTOPiB MAIOTh HAJIEKHI TOCHIAHHS Ha

Bi/IMOBIIHE JUKEPETIO.

MoBa Ta CTHJIb BUKJIa1eHHH pe3yJibTaTiB.

Jlucepratiiiina poboTa HanMcaHa yKpalHCHKOIO MOBOIO. s

TekcT po6OTH BiI3HAYAETHCS YITKOKO CTPYKTYPHOIO oprasizall€ro, 1110 ,110330.[[5[51
1erko MPOCTEKMTH JIOTIKY JOCIIDKEHHA — Bil IMOCTaHOBKH npo6nemn. 14
oGIPyHTYBaHHS aKTyalbHOCTI 10 dopmyBaHHsS METH Ta 3aBlaHb, OINUCY METO/I1B .1
aHami3y OTPUMaHKX pe3ynbraTiB. Bukinaz marepialy BUTPMMaHO B HayKOBOMY CTHIII,
3 HATIEXHUM PiBHEM CTPOrOCTi Ta TOYHOCTI. .

Y poBoTi 3acTOCOBAHO KOPEKTHY, (haxoBy TepMIHOJIOTiI0, NPHHHATY B raiysl
KOMIT IOTEPHOI iHKeHepii, 110 MiATBepKye BUCOKUH piBEHb BOJIOJIIHHA TeMO¥0. TeKcT
JOCTYNHHM Jns CIpWiHATTS GaxiBuagMu 1 He nepeBaHTaKeHUH HaJAMIpHOIO
TePMIHOJOTIEIO YU YCKIIAHEHUMH KOHCTPYKIIISIMH, IO CIPUAE KpALIOMy 3aCBOECHHIO
3MICTY.

Jluceprallisi CKITaJa€ThCs 3 BCTYIY, 3 PO3/IiiiB, BACHOBKIB Ta CIUCKY JITEPATYPH.
SaranbHui 06car auceprauii 191 cTOPIHKH.

VY BCTyMi 06IPYHTOBAHO aKTyallbHICTh PO3POOKM aBTOMAaTH30BaHUX CHCTEM JJIA
JIaTHOCTUKY PeCripaTOpPHHMX 3aXBOPIOBaHb Ha OCHOBI aHalli3y JIEr€HEBUX 3BYKIB 13
BUKOPHMCTaHHAM IIMOUMHHOrO Hap4aHHs. HarosnonieHo Ha npo6iiemax o6MeXeHOCTI Ta
He30a1aHCOBAaHOCTI MEJIMYHUX ay/li0laHuX, HEOOXIAHOCTI CHHTETHYHOTO 30arayeHHs
BUOIPOK, & TAKOXK Ba)KIWBOCTI 3a0€3MeUeHHs TOYHOCTI B YMOBaxX pealbHUX KIIHIYHUX

uryMiB. ChopMyiboBaHO MeTy — MiJABUILUTY e(PEeKTUBHICTE KIacu(ikallii JereHeBux
3ByKkiB 3a gomomororo CVAE T1a CNN, — i

BU3HAYEHO KIIIOYOBI 3aBJaHHS
JIOCHIKEHHS.

Y mepuioMy po3Alli 3IACHEHO OMISA  CYYaCHOro cTaHy mpobiiemu
aBTOMATH30BaHOi OGPOOKH JiereHeBUX 3BYKIiB i METOMIB MMMOGMHHOTO HABYAHHS, K
3aCTOCOBYIOThCA I iX Kiacugikauii. PosrisiHyTo ocoGnuBocti disionorii auxamms,
NPUPO/Y NaToJOTIYHUX IIYMiB, METOIH Bi3yasiszauii aymiocHurHanis (30xpema mejn-
cr[elcrpol:‘paM), a TakoX Miaxoau A0 (GopMyBaHHS HaBYAIBLHUX BUOIpok. JletansHo
npoaf{amaoaaﬂo nepeBard W HeJOJNIKA HasgsBHUX Mopelei CNN, aBTOEHKOJEepiB Ta
TEXHIK ayrMeHTallll, 10 [O3BOJMIO BH3HAYUTU HampssMH U1 [TOAAJIBIIONO
YAOCKOHAJIEHHS.
posp(:;s:yrlgx gzs-,::;o(fyrpfm;?::oz6i§0apZ;T::Typu MoJiesli Ta NMpeacTaBIeHo

€THYHOro 30arayeHHs JaHHUX

JISTEHEBMX 3BYKIB i3 BMKOPMCTAHHAM 3IOPTKOBOIO BapialiifHOro aBTOEHKO/Jepa
(CVAE). HAetansHo onmcano nponecu reHepauii  mesi-criekTporpam, 30epekeHHs
penenmm O3HAK, KOHTPOJIIO SKOCTI CHHTETHMYHHMX NpPHKNAMB Ta 3amoGiramms
nspeHaB‘laHHm. Posrnsinyro crparerii bineTpanii uymis, ajanrauii cre i
HaNalTyBaHHs BHYTPIIIHIX Npe/CTaBIeHb. T e



|

pisaux konirypauin CNN-mozeneH 3 BHKOplr.{fTaHHﬂM CHHTCTH‘.{HHX JIaHUX, oumefxo
BIUIMB ayrMeHTalil Ha TOYHICTh knacuikailii, 30kpema i MIHOPHTAPHHUX KIIACIB.
[Moxaszano, o NASCA-meton 3abesnedye 3Ha4He MOKpalI€HHA F1-meTpuku Te:
cTiifKicTh [0 WyMiB y peanbHux ymoBax. IIpoBeJieHO OLIHKY y3arajlbHIOBAIBHOI
3/IaTHOCTI MOZIETIEl 3a CXeMOIO PO3/IiIeHHs IaHHX 3a Nali€HTaMH.

V BHCHOBKaX MiAGUTO MiJICYMKH [POBEAEHOr0 JOCHIINKEHHA, CHPOPMYIILOBAHO
OCHOBHI HAyKOBi Ta NpUKIaaHi pesyasraTy. ITigTBEepIiKeHO JOCATHEHHA METH po6.0'm
— mijBuIleHHs e)EeKTUBHOCTI aABTOMATH30BaHOI Kacu(ikalil JIEreHEeBUX 3BYKIB y
CKITa[IHUX aKyCTMYHMX YMOBaX. Y3arajibHEeHO HOBH3HY, IO IOJISAra€ y BUKOPUCTAHHI
CVAE nna renepanii 36aaHcoBaHux CrieKTporpam, i npoJeMOHCTPOBAHO NIPAKTUYHY
3HauywicTe Meroqy NASCA. BusHaueHO HanpsMKH [OAANbLIMX JOCIHIIKEHb,
30KpeMa MYNbTUMOJAJIbHY IHTerpauifo aymio- i TEKCTOBUX JaHHUX Y MEIUYHIH
JIIarHOCTHILI.

Huceprariitna po6ota oopmiena BianosiaHo g0 BuMor Hakazy MOH Vkpainu
BiZL 12 ciuns 2017 p. Ne 40 «ITpo 3atBepiKeHHS BUMOT 0 OGOPMIEHHS AucepTanii.

Onpunioanenns pesyibrartis AucepTaniiHol poGoTH.

Haykosi pesyneratu amceprauii Bucpitieni Y S HaykoBuX my6uikaisgx
3p06yBaya, cepea skux: 2 cTarTi Y HayKOBHX BHJIaHHAX, BKIIOYEHHMX Ha JaTy
onybi1iKyBaHHsA [0 nepemiky HayKOBUX (axOBUX BHIAHB VYkpaiuu; 3 crarri y

NEePIOAMYHIX HAYKOBUX BHIAHHSAX, MpOiHJeKCOBaHUX y 6a3ax qanux Web of Science
Core Collection Ta Scopus.

Takox pesynbratu Aucepraiii 6ynu  anpo6osani

Ha HaykoBif (haxosiii
KOH(epeHiiii.

Hayxogi my6ikauii 3106ysaua BIJI3HAYAIOTCS HANEKHMU
Ta  JEMOHCTPYIOTh CHCTEMHICTBH y BUCBITIEHH]

M piBHEM akafieMiuHoCT




Henoaiku Ta 3ayBaxeHHs /10 aucepTauiiHoi poGoTH. A
OxpeMi  3ayBaXeHHA CTOCYIOTBCS ~ T1ePEBAKHO (opmanbHO-peIaKIIIHHAX

MOMEHTIB. Y TEKCTi TparsioThes He3HayHi CTHJIICTHYHI TOBTOPH, MoKy Ax
BKMBAIOTHCS CKJIaJHI 3BOPOTH, gki MoxHa Oyno 6 mojatd MPOCTINIMMHM JUIA

[IONIEr e HHs CIPHHHATTA.
Bpaxaio, 110 BHCJIOBIIEHI

3arajibHy HayKOBY HOBU3HY Ta Tpa

Ha TI03MTHBHY OLIHKY AMCEPTaliHHOI poboTH.

3ayBaKeHHsA He € BU3HAdaJbHAMH 1 HE 3MEHIYIOTh
KTHYHY 3HA4UMICTh pe3yibTaTiB Ta He BIUIMBAIOTE

BHCHOBOK Npo aucepTauiiiny podory.

Beaxaio, 10 AMcepTaliiHa poGoTa 37100yBaia CTYNCHA nokTopa (inocobii

[Nanackina Jlenuca BanentuHoBUYa HA TEMY «Mertop 1iABUILIEHHA eheKTUBHOCTI
MIarHOCTHYHMX CHUCTEM B aHalli3i 3ByKy Ha OCHOBI HEpOHHUX MEpPEK» BUKOHAHA Ha
BHCOKOMY HayKOBOMY DiBHi, HE MOPYLIY€ NPHHIAIIB aKaeMi4HOl 106pOUYECHOCTI Ta
€ 3aKiHYEeHHM HAYKOBMM JOCII/DKEHHSAM, CYKYMHICTh TEOPETHIHHMX Ta MpaKTUYHUX
pe3yJbTaTiB SIKOTO PO3B'sA3ye HAayKoBe 3aBIAHHM, IO Mae icToTHE 3HA4YEHHA I
iHbopMaliitHux TexHosoriH. Jlucepraiiiina poboTa 3a aKTyaJlbHICTIO, PAKTUYHOIO
HHICTIO Ta HAyKOBOIO HOBM3HOIO TOBHICTIO BiANOBiAa€ BUMOraM YHHHOTO
3aKOHOABCTBA YKpaiHu, 1o nepeadadeHi B n.6 — 9 «ITopaaKy MpUCy/UKEHHs CTyTCHA
pokTopa dinocodii Ta ckacyBaHHs pillleHHS Pa3OBOi crieliaiizoBaHoi BUYEHO! paau
3aKJIaly BHINOI OCBITH, HayKOBOI yCTaHOBH MNPO MPUCYKEHHs CTYNEHs JOKTOpa
dinocodii», 3areepmkeHoro ITocranosoto Kabinery MinicTpie Ykpainu i 12 ciuHs
2022 p. Ne 44.

3n06yBauy Ilanackin Jlenuc BaneHTMHOBHMY 3aciyroBye Ha IPUCYKEHHS
crynens aoktopa Gimocodii B ramysi 3Haue 12 Indopmauiiini TexHomorii 3a
crewianpHicTio 121 [HKEHepis mporpaMHOro 3abe3rneyeHHsl.

Peuensenr:
IIpodecop kadenpu
CHCTEMHOIO
TIpOrpamMyBaHHs i
crienianizoBaHux
KOMIT’ FOTEPHUX CHCTEM,
BRI KITI im. Irops
~ Cikopceekoro, A.1.1., npo




