Penensist Ha quceprauniiiny po6ory
Ounexkcist A. O. ""MeToam Ta nporpamMui 3aco0M anaJIizy aKyCTHYHHX

. CHIHAJIIB HA OCHOBI HelipoMepekeBUX Moeieii"

f[peHCTaﬁneHa nucepraniiina pobora Onekcist A. O. npucBsYeHa HaA3BUYANHO
éKTyanBﬁiﬁ TeMi po3poOKH HAyKOBO-METOJMYHOIO anapary Ta IporpamMHHX 3aco0iB
JuIst aHanisy aKyCTHqﬁHX CUTHAJIIB BOJHOTO CepeIoBHILA 3 BHKOpHCTaHHﬂM
HEHPOHHHX Mepek. AKTYanbHICTH TeMH OOIPYHTOBYETHCS CKJIaHICTIO 00poOKu
MIBOJHUX aKyCTHYHHX JaHUX qepeé GUHCICHHI JUKeperna  IIyMiB, HH3bKe
CIIBBi/HOLICHHS CUTHAJI/IIYM T BEJIHKHN obesr iHopMartii, o pobKTh TPaIHIiHH]
METO/ 4acTo needexruBnumu. HelpoHHi Mepexi, 3aBIsKv CBOTH 3HaTHOCTI 1O
ajanraiiii, oOpoOKH HEeUiTKHX ;[aHHx; napajieIbHuX 0OUHCIIeHb Ta CTIHKOCTI 110 360’1’B,
posrmiﬁaroﬂ;c;; K ITePCIIEKTUBHA allbTepHATHBA.

o3uTHEHI acTeTH Ta KIIOYOBI pe3yabTaTH poGoTH:

Po6oTa Mae GiTko cpopMyIbOBaHY METy — MiIBUIIEHHS TouHOCTI KIacudikarii
Ta MPOLYKTHBHOCTI 06pOOKK aKyCTHYHUX CHTHAIIB. JIOCITiUKEHHS OXOILTIOE BAYITHBI
aéneKTH, TaKi SK aHali3 aKyCTHYHHX IIyMiB Y MOPCHKOMY CepeOBHIII, Mopieneii
BUIPOMIHIOBAIBHUX IIyMiB, CTaHy Cy4acHOTO IPOIPAMHOrO 3a0e3leveHHs Ui
rinpoaKyCTHqHHx CHCTEM, Ta JeTaTbHUI orﬁfm METOJIiB MAIIHHHOIO HABYAHHS, IO
MOXyTb GyTH 3aCTOCOBaHI [UIsl aHAII3Y aKyCTHYHHUX CHTHAJIB.
| ABTOpOM 3aIpOIIOHOBAHO Ta BIIOCKOHAIEHO METO/I Knacudikamii aKyCTHIHHX
CUTHaMIB  Ha © OCHOB Heifjpomeperksi CNN-SOP  mUISIXOM ~ 3aCTOCYBAHHS
6afaT0MacmTa6HoT 3FOPTKHA Ta CEepPeIHBOrO MYJIiHTY, IO MO3BOJHJIO IiJABUIIMTH
To4HicTh Kinacudikanii Ha 3% s gaTaceTiB 3 HU3bKHUM BMICTOM (DOHOBHX myMiB Ta
Ha 9% Iy JATaceTiB 3 BHCOKUM BMichM (i)oHoBHx mymis (pozain 1.9, crop. 81).
- OifpﬂmaB TMOJANBIIHE PO3BHTOK METOJl ULy LIEHHS IIyMiB aKyCTHYHHMX CHIHAIIB Ha

ocuosi Hefipomepexxi UWAR GAN, 3aB/isiKi 3MEHIIEHHIO KIJIBKOCTI IIapiB Ta po3Mipy



 BXIJIHOI'O TE€H30pa, 1110, SIK C’I_‘BepI[}KYEITbc;I, JI03BOMMIIO 30€perTH SIKICTh IPUITYIICHHS!
LIyMiB Ta 3MEHIIMTH TPHBAJICTh 'TpeHyBéHHﬂ B 10 pasis (po3min 1.9, cTop. 84). |

Bnépme 3aIIPOMOHOBAHO APXITEKTYpy HPOTPaMHOTO 3a6esnéquH;1 aHa_UIizy

aKyCTUYHMX CHUIHAJIIB BOJIHOTO CEPEJIOBHINA, XapaKTepHOIO OCOGNMBICTIO SKOI €
3acTodyBa,HHﬂ aJIalITUBHOTO cﬁaopeHHﬂ HeﬁpomepemeBHx' MojieTIel, 3aleXkHO Bij
xapalcrepHCTHK" Bxijuux mapux. Ile, 3a JaHWMH aBTOpa, JO3BOJIMIIO IHJBHILUTH
TOUHICTD kiracudikanii curuais 3 ponosumE mymamu Ha 2% (posnin 1.9, crop. 81).
3a3HayeHi HayKoBa HOBH3HA Ta MpaKTHYHA I(HHICTh OTPHMaHHX pPe3yJIbTaTiB
MiATBEPPKEH] AKTAaMH BIIPOBAKCHHS B KdHCprKTopCLKoMy Gropo «Illtopm» Ta B
HapuaipioMy Tpomeci HamioHanmbHOro —TeXHIYHOTO  yHiBepcuTeTy — YKpaiHH

«KuiBcbkuit moiTexuiunmit .iHCTI/ITyTriM-eHi Ifop;I CikopCcBKOTO». -
) Sayﬁaﬁcel{im Ta pelcOMéHnaui-'l': _

ITonpyu Baromi IMO3UTHBHI ACIIeKTH, y poborti mpucyTHi jesKi He,uonilcﬁ Ta

MOMeHTi»I, HKiVHOTpe6y10TI: JOJATKOBOT'0 YTOYHEHHs a0 pO3IIMPEHHS:
| 1. -~ HenmocraTne oﬁrpyHTyBﬁHHsl BHOOPY apXiTeKTypH HelipoMepe:k. Xo4a
aBTOp JETaJbHO ONHCYE Pi3HI HeHPOMEpPEkEBI apXiTeKTypu (ELM, CNN, RNN,
LSTM, Boltzmann Machine, DBN, Autoencoder) y pos,uinill.6 Ta 1X 3aCTOCYBaHHs Y
pdsﬂini 1.7, Bubip came CNN-SOP mna xnacudikanii ta UWAR-GAN 1[.11';1
IIyMO3aryIeHHsl Mir Ou OyTH OOTpYHTOBaHMN OLIBII MIHOOKO. Ta6muus 1.4 Hamae

.HOpiBHS-IHHSI 3a KPUTEPisIMH, ajie He 3aBXK/I1 ﬁ'oCTaTHbo PO3KPHUTO, ‘IIOM'y 1HII Mopeti,
SiKi TAKOK MAFOTh MO3HAUKY "+", BUSBUIIMCS MiPIIMMH y KOHTEKCT] Crieyu)i9HIX BUMOT
JIAHOT'O TOCIIiKeHH s, abo sAKi 1XHi anHIiHHOBi OOMEKEHHS.

2. O06mexenuii aHaui3 CTATHCTHYHOY 3HAYYIIOCTI - pe3yJbTaTiB.
 PesynbraTy npesicTaBieHi y BiZcoTKaX TouHOCTI Ta mokpamenHsx SNR/RMSE, npote
B_i,t;cyTHiﬁ aHai3 CTATHCTUYHOI 3HAYYIIOCTI IHX noxpameﬂb. He .3aCToc013yIOTLcsl
CTATHCTHYHI TeCTH (Hanpuknan, t-KpHTepii’f abo ANOVA), 1o ycKIagHIOE |
Bﬁ-sHaiieHHﬂ, um € OTpMMaH] BIIMIHHOCT] BUITQJKOBHMH, Y1 BOHH IIHCHO CBiMUaTh PO

CYTT€EBE TOMIMIIEHHS POyKTUBHOCTI MOJIENIEH.



3.  BixcyrHicts nopiBHSIHHSI 3 CY4YacHHMH MeTOJaMHM HA OCHOBI
Tpai—1c¢0pmepi3. VY pobori 3ranymeca"fa_oanymTBCﬁ TIepeIoB] apXiTeKTypH Ha
0CHOB TpanchopMmepis JuIs myMo3arnj'JmeHH51 (nanpuxnag, RANN y posnini 1.8,
‘CTop. 71-75, Ta DPTN, crop. 78-80), siki JeMOHCTPYIOTh BHCOKY e(heKTHBHICT Vy
00poOIli MOCTITOBHHUX JTAHHX Ta ayﬂiocanaHiB. OpnHak, y mOpiBHAITEHOMY aHanisi ta
eKc_nepﬁmeHTéanHx pesynbrarax (posmin 3.5.2, crop. 133 ta posmin 1.9) BincytHe
npsmMe sicTaBIeHHs Hpo,tLyKTHBHoéTi 3aIPOIIOHOBAHUX METO/IIB 3 UMK TpaHChopmMep-
o_piGHToﬁaHHMH MOI[eHSIMH. Le € 3HaunuM HezomiKoM, BPaXOBYIOUH IPOBIJHY POJIb
TpchcpopMepiB y CydacHiil 06pob1Li cHrHamiB. |

| 4. He poskpuro muTanusi macuiragoBaHocTi cucremu. Xoda po6ofa
sasBIIsE PO 3IaTHICTE 00pOOIIATH BEIMKL 00CATH JaHUX, IeTaTbHUI p03msm IIUTaHb
‘MaciTaboBaHOCTI PO3pO6IEHOT  cHCTeMH, 6C06J1HBO Yy KOHTEKCTI Ii MpakTHYHOI'O
BIIPOBA/DKCHHS, HelocTaTHid. He BHCBITIEHO, K CHCTEMa IMOBOJMTHMEThCS IPH 1Ie
Ginﬁmux obcsrax HaHuX, UM € MOMIIMBOCTI 115t PO3MO/IIEHUX OOUKCIIeHB,
BUKOPUCTaHHS XMapHHx pecypcis a6o omrumizaii st arapaTHOIo IPUCKOPEHHS B
~ peambHOMY uaci.
5.©  HepocraTHbo BHCBIT/IEHO acmeKTH onTuMizamii’ OGqHCHIOBéanoi'
cknagHocri. Y posmimi 3.3 (Tabnuns 3.5, CTO.p. 124) mpezncraBiieHi. mapameTpu Ta
FLOPS IS CNN SOP, a Taxkox BKa3aHO 3MeHIIeHHs yacy TpeHyBanHs UWAR GAN
B 10 pasis. Onnak, Gpakye Oinbir rUOOKOro aHasizy Ta IOPiBHAHHS OGUHCTIOBAIBHOT
' CKITAJIHOCTI 6CIX 3aIPOIIOHOBAHMX Ta MOPiBHIOBAHMX METOJIB. JleTalbHille MOsSCHeHH s,
SIKUM  YMHOM KOHKpPETHI apxiTeKTyf)Hi 3MIHM 9M cTparterii pearizauii cnpusim
i [BHILIEHHIO 0GYHCITIOBATBHOT e(berHBHOCTi, Oyiu 6 KOPHCHUMH.
6. Bincyrniii nefanbﬂuifl OITHC mpouecy Ba.ﬂi,uaui_"l' pesyJabTaTiB. Y po3mimi
3.3 Hagano Tabaumio 3.4 3 pesynbTaTaMH IepPeBIPKH METPHK SKOCTI, ale JeTaabHHit
| OMHKC METOMOJIOTIT Banijauii (HapruKiIa, BUKOPUCTAHHS KpPOC-BasIiallil, koﬂerTHi
HrapaMeTpH‘ IUT IOIUTY aHUX Ha TpeHyBaHBHi/BaJ'IiLLaHifIHi/TeCTOBi HabOpH) € TOCUTE

3aranbHUM. 3rajika npo crissignomenss 7:1:2 nas RANN y posaini 1.8.3 (crop. 73)
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He MOIHUPIOETHCS Ha BIIACHI €KCIIEPHMEHTH aBTOPA, IO BIUIMBAE HA BiJTBOPIOBAHICTH
Ta HaAIHHICTh 3asBJICHUX PE3YJIHTATIB.
Odopmuaenns:

1.  Jlesiki rpadiuni Ma'repla.lm noTpPedyIoTh A0AATKOBUX NosicHenb. Ha

'pHcyHKax 3.4, 3.6, 3.7 B13yam3auu cneKTporpaM € SIKICHUMH, ajleé MOIJIH 6 OyTu

JIOTIOBHEH] YITKIIIMMK YMCIOBUMH II03HAYKAMU OCEi, JIETHJIOI0 IS KONbOPOBHX
LIKaja ab0 AeTaIbHIITAM OIIHCOM 3MiH Y CHEKTpi micis HldesarnymeHHa. Kpim Toro,
TEKCT Ha ﬂéﬂKHX miarpamax (Hampukian, puc. 4.1, 4.2, 4.3, 4.4, 4.5, 4.6) € 3aHanTO
JIpiGHUM Ta BaKKOYUTAGENIBHUM, IO YCKIAHIOE CIPUUHSTTS {HpopManii,

2. HasiBHi He3HauHi CTuaicfuqu HETOYHOCTI. Y TeKCTi 3ycTpivaroThes
JiesKi oBTopH (pas Ta HeBEMUKi rpaMaTHYHi 460 CTHICTHYHI HETOYHOCTI, Haﬁpﬁmaz[,

"Helpopepexi” 3amicth "Helipomepesxi y posaini 2.1.1 (cTop. 88). Ile He BrIMBaE Ha

-3araJlbHe PO3YMIHHsL, ajle MOKe OyTH BUIIPABIIEHE JUIs i IBHIIEHHS SIKOCTI BUKJIIA]TY.

BucnoBox:
Hespaxarouu Ha BUIle3a3HaueH] 3ayBaKeHHS, MUCcepTalliiHa poGoTa Onekcis A.
O. € 3HaYHUM BHECKOM Yy PO3BUTOK METOAIB Ta MPOTPAMHHX 3acobiB aHamizy

aKyCTHYHHX CHIHATiB BOHOIO CepelOBHMINA. BOHA MiCTHTH HU3KY BaXITHBHUX

' HayKOBHMX Ta MPaKTHYHMX pe3ynbTaTiB, IO ITiATBEPIKYIOTHCS eKcnepHMeHTaMH Ta

aKTaMH BIIPOBaJUKeHHsL. I IpoieMOHCTPOBaHO eheKTHBHICTE 3anp0H0HOBaHHX Hi/IX0TiB
Y HiIBULIEHH] -TOYHOCTI Knacmbmaun Ta SIKOCTI IIIYMOBal“JIyHleHHH aKyCTHYHHX

CHT‘H&J'IIB Y CKIIaAHHUX YMOBax. I[HCGPT&HIH 3aClIyIroBye€ Ha HOBHTPIBHy OHlHKy, a 11

AaBTop Ha [PHCY/UKEHHS HAYKOBOIO CTyl'IeHH HoKTopa ¢imocodii 3a cnemansmcno
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