BIJII'YK
odIiiHOro ONnoHeHTa Ha aucepTalliny pobory
[lepesep3eBa Onekcis AuapiitoBuya

Ha TeMy «BiakpHTi HeMpOHHI Mepexi B aJirOpUTMax po3rizHaBaHHs BI3yalbHOl
iHGOpMAaLIil JUIS eIEKTPOHHUX CUCTEM De3nexn»,

npeacTaBleHy Ha 37100yTTa cTyneHs aokTopa (pinocodii

B ranysi 3HaHb 17 «EnekTpoHika Ta TejeKkoMyHiKawii

3a cnewianbHicTIO 171 « Enexrponikay

AKTYaJIbHICTh TEeMH JHCepTAalil.

EnexktponHi cucremu 6e3nexu 1uis BUpilIEHHS 3aBJaHb TOYHOI 1IeHTUDIKALIT T2
LIBUJKOTO BHSBJIEHHS CTOPOHHIX O0’€KTIB 3a BM3HAYEHUM IIEPUMETPOM OXOPOHH
IPUMIIIIEHHS, ITOB’13aHi 3 po3pOOJIEHHSAM BiNIOBIZHOIO NMPOrPaMHOIrO Ta anapaTHOIo
3abe3neyeHHs. 3pOCTalOYMid PiBEHB 3arpo3, BKIIOYAIOUYX 3JI0YMHHICTh, TEPOPUCTHYHI
aKTH Ta TEXHOIE€HHI PHU3MKH, BHMAara€ BIIPOBA/DKEHHS Yy TEXHOJIOTIYHY CTPYKTYpPY
MEranoJicy 1HHOBALIMHHX aBTOMAaTH30BaHHX CHCTEM pO3Ii3HaBaHHsA 00 €KTIB, sKI
GOYHKUIOHYIOTH 1 JO3BOJISIOTH 3HU3UTH 3aJIEKHICTBE BIJ JIIOACBKOro (axktopy Ta
MABHUIIYIOTh pIiBeHb ONEPAaTHMBHOCTI pearyBaHHs. Ilpu 1nboMy HeoOX1AHO
BpaxOBYyBaTH 1 crneuu@iky peecTtpauil 300pakeHHs, sSKe aHalII3yeTbCs 3 Kamep
eJIEKTPOHHOI CUCTeMH Oe3neku. 30KpeMa, 1€ CTOCYEThCS CUTYyallld, KOJIM (ikcalis
300pakeHHs] MPOBOAMTHCS 32 YMOB HU3bKOIO KOHTPACTY UM OCBITJIEHHS, CTOPOHHIX
IIYMIB Ta BJIacHE 1 MpU OOMeXeH1d BUAMMOCTI caMux 00’€kTiB B Kajpl. OaHuM 3
MOKJIMBHUX MIJIXOAIB IJIsd PO3B'S3aHHSA LUX [PAaKTHYHUX 3aBAaHb MOXe OyTH
3aCTOCYBaHHS HEHPOHHUX Mepex. [lepeBaru Ta 0COOMUBOCTI UX MEPEXK J03BOJISIOTE
BIJIKDUTH PsiJI HOBUX aKTyaJlbHUX OCOOJMBOCTEH 1X 3aCTOCYBAHHS B €JIEKTPOHHUX
cucTeMax Oe3rneKkH, 30KpeMa B YaCTHHI 1IeHTU(IKaLIT XOJI0AHO1 30pol.

Ouinka oOrpyHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  auceprauii, Ix
JIOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBH3HaA pe3yJIbTAaTIB AUCEPTALIIMHOIO JOCIIUKEHHS TONSrae B
HACTYITHOMY:
- Briepuie po3pobiieHo MOAM(DIKOBAHY CUCTEMY PO3IMI3HABAHHS 300paXKeHb,

gKa J103BOJIA€E 1IEHTU(DIKYBAaTH 00 €KTH XOJIOAHOI 30pol B IHGPAUEPBOHOMY DPEXHMI
T4 B YMOBax HA3bKOI BUAMMOCTI.

- YJIOCKOHaJIEHO pob0oTy HEHPOHHOI MEpeXkl 3rOPTKOBOIO THUILY, SIKA 103BOJISIE
npu  0bpobneHHi 300pakeHb 3MEHIIYBaTH AIMTHBHUH  SICKPABICHUH  LyMm

300pakeHHs Y BUNAAKY, KOJIM CaM pIBEHb IIyMY MOXE 3MIHIOBATUCH B [1PU aHAI3]
CEKBEHIIIT 300paKeHb.
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- YNOCKOHAJIEHO OINTHYHY CHUCTEMY pO3II3HaBaHHS  TEKCTy, dAKa
XapaKTePU3YEThCH CTIMKICTIO 10 3aBaXKalouux (hoHOBUX eneMeHTIB y (hOpMi KPUBUX
bes’e.

- YIOCKOHaNeHo apxitektypy moxaemni YOLO V7 3a paxyHOK n0[aBaHHs
KancyJabHOIO IIapy, BHACIIZOK 4YOro, OTPUMAHO MOKpaAIeH] pe3ysibTaTh BUABJICHH
O0'€KTIB Yy CKIQOHHMX CLEHaX 13 YaCTKOBHUM nepekpuTTaIM abo 3MiHOK (GopMH
OCTA@HHIX, @ TAaKOX B yMOBaxX 3MEHIIEHOI BHAMMOCTI 06’ekTiB 300paxkeHHsd 3a
HasiBHOCTI Ta BIJCYTHOCTI OCBITJIEHHS.

Omxe, B auceprauiifHiii poboTi mnocTaBneHe HayKOBE 3aBIaHHi BHUKOHAHO
[MOBHICTIO, 3100yBay4 MOBHOKO MipOO OBOJIOJIB METOOJIOTIEID HAYKOBOI AisIBHOCTI.

Ouinka 3micty auceprauii, ii 3aBepumIeHiCTh Ta JOTPUMAHHS NPHHUMIIB
aKaJaeMIiyHol 100poyecHocCTI.

3a cBOIM 3MiCTOM AucepTauiiina pobora 3106yBaya [TepeBepszesa O.A.
MOBHICTIO BianoBijae CraHgapTy BHMINOI OCBITH 31 CHELiaJlbHOCTI 171

«ENeKTpoHIKa» Ta HampsAMKaM IOCJiKEHb BIiJMOBIIHO [0 OCBITHBEOI NPOrpaMH
«EnexTpoHikay.

JucepraiiiiHa poboTa € 3aBeplIeHOI HAYKOBOIO Ipaleld i CBIAYHMTE IIPO
HassBHICTb OCOOMCTOr0 BHECKY 3/100yBaya y HayKoBui HanpsaM «EnexTponikar.

PosrnsgHyBmM 3BIT MOAIOHOCTI 3a pe3ysbTaTaMH MEPEBIPKH AUCEpTaLliiHO]
poOOTH Ha TEKCTOBI CHIBMAJIHHSA, MOXHa 3pPOOMTH BHCHOBOK, IO JAMCepTalliiHa

pobora IlepeBep3eBa Omnekcis AHApiMOBHYA € pE3YJIHTATOM CaMOCTIMHUX
JIOCIJIKEHb 3700yBaya 1 He MICTUTh eNleMeHTIB (danbcubikallii, KoMIiasLil,

¢abpukanli, rariaty Ta 3ano3uyeHb. BUkopucTaHi iiel, pe3yJbTaTH 1 TEKCTH 1HIIUX
aBTOPIB MAKOTh HAJIEXKHI MOCUJIaHHS Ha BIATIOBIJIHE JDKEPEIIO.

MoBa Ta CTHJIb BHKJIAJIEHHSI pe3yJIbTaTIB

JluceprauiitHa poboTa HanmucaHa YKpaiHChbKOIO MOBOIO. PoOoTa BHKIajeHa Ha
BUCOKOMY HayKOBO-TE€XHIYHOMY PIBHI 3 BUKOPHUCTAHHAM CTaHJAPTHOI TEPMIHOJIOTI],
1110 MPUHHATA B raJly3l eJIEKTPOHIKH Ta MPHKJIAIHOI aKyCTHKH.

JIuceprauis CKJIaJa€eTbCcsd 3 BCTYIY, YOTHPBOX PO3JLIIB, BUCHOBKIB, CITHCKY
niTepaTypd Ta JABOX jaojarkiB. Pobora mictute 39 pucyHkiB Ta 16 TaGnuue.
3aransHUi obcar gucepralil ckiiajgae 156 cTopiHoOK.

Y BCcTynmi BH3HAY€HO AaKTYaJIbHICTB poOOTH, 11 MeTa Ta 3aBJaHHS,
chopMylboBaHO 0O’€KT 1 npeaMer JOCHDKeHHS. TakoX HaBeJIeHO MeToau
JIOCJIIJIKEHHA, HAYKOBY HOBU3HY Ta OTPUMaH1 IPAKTHYHI PE3yJIbTATH POOOTH.

[Tepimit po3aul aucepraill OXOIUIOE PO3MJIsA ABOX HaHOUIBII BIJIOMHUX
aNIrOpuTMIB BiACTEXEHHA pyxoMux o0’exktiB - CAMShift i Optical Flow. Ll
aJINOPUTMH JIO3BOJIAKOTE BU3HAYATH TOJIOKEHHS! 00’ €KTa Ta HOro MepeMilleHHs MK

[MOCHIIOBHUMH KaJpamH, IO OCOOJIMBO BaXJIMBO Ui MOHITOPMHIY B DPEaibHOMY



yaci. JlogaTkoBo NMpoBeIeHO NMOPIBHAHHA 1IUX alropuTMIB Mk coboro. Kpim 1soro,
[IPOBEICHO MOPIBHAHHA PE3YJILTATIB 3aCTOCYBAHHA HEMPOHHUX MEPEXK Ta KIAaCUIHUX
METOJIIB JUIsi BUpIIEHHS 3anau obpobnenns 306paxens. Ak npakTHYHUMA TTPUKIIAI
peanizaili  HeWpOHHOI Mepexi, po3rnaHyTo 6a3oBi  0COOIMBOCTI  BIJAKPHUTOI
apxitektypy YOLO jmns  mojaneiioro  BUpIIIEHHS — CHElaJibHUX — 3aJa4 3
po3Mi3HaBaHHA 00’ €KTIB Ha 300paKeHHi.

Y JapyroMmy po3mini aucepraiii npoBejieHa IpakTHYHA [epeBipka AKOCT]
BIACTEXEHHs 00’ekTiB Ha ocHoBi anroputMmiB CAMShift ta Optical Flow Ha
MPUKJIANl  TECTOBOI CcekBeHIl. Jl0aTKoBO IOKa3aHO a&JIrOPUTM 3aCTOCYBAHHA
HEHPOHHOI MepeXi IS BHpIIIEHHS 3aBJaHHS 3MEHIIEHHSA IIyMy B 300paieHHI,
UISXOM  OOYHMCIEHHS JBOX METPHUYHMX II0Ka3HMKiB skocTi. [l BuauieHHs Ta
PO3II3HABAHHSA TEKCTy Ha 300pa){€HHI BHUCBITIEHO OCOOGIMBOCTI 3aCTOCYBAHHS
BEHBJICT-TIEPETBOPEHHS, HA OCHOBI YOr0 BM3HA4YE€HO YMOBH, 32 SKUMH LEH IIiIXIJ
JI03BOJISIE TOYHO PO3MI3HABATH TEKCTOBY iH(OpMAILilO.

Tpetii po3ain poGOTH BH3HAYAETHCA HABEJEHHAM CXEMH eJeKTPOHHOI
cucTeMH Oesnexku 3 BUOOpPOM oOiaiHaHHSA 1 OKPEMO 3a3Ha4YeHO IUIAXH MOAUbiKallii
i€l cucteMHu. SIK mpuknan peanmizamil creuialbHUX GYHKUIA CUCTEeMH Oe3leKHu,
3anpornoHoBaHa moxens YOLO v7 gns po3mizHaBaHHS 00’ €KTIB XOJIOAHOI 30poi.
HaBeneHo pe3ynbTaTH NpakTHYHOIO €KCIEPUMEHTY YMOB IOBEAIHKM MOZEINI IIPH
PI3HUX yMoBax ¢ikcalii 06’ ekTy X010qHOI 36poT.

Jlucepraniiina pobora opopmiieHa BianoBigHo 10 BuMor Hakazy MOH Vkpaiuu
B1A 12 ciyns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 O(OPMIIEHHS IUCEPTALIII».

OnpuioaHeHHs pe3yabTaTiB AHcepTaliiiHOI po6OTH

HaykoBl pe3ynbTaT [ucepTauii BHCBITIEHI y 4 HAyKOBUX NyOJiKallisnx
3100yBaya, cepell AKMX: 4 CTaTTi y HAyYKOBMX BMIAHHSX, BKIIIOYEHHMX Ha [aTy
ony0JIIKyBaHHS 10 MepelliKy HayKOBUX (paxOBHX BHIaHb YKDPalHH.

Takox pesynbratd aucepranii Oynu ampoboBaHi Ha | Haykosil (axosii
KOHGepeHII.

TakuM 4YMHOM, HAYKOBI pe3yJIbTATH ONMHUCAHI B AUCEpPTALiiHIA poOOTI OBHICTIO
BHUCBITJIEH] Y HAYKOBUX nyOuikalisx 3100yBaya.

HenouikH Ta 3ayBakeHHs 10 AHCEPTALIHHOI pOoOOTH.

I. B nepumomMy posauti pobord Ha cropinui 25 (tabn.l.l) mouinsHo Gyno 6
JleTalll3yBaTd BUKOPUCTAHE TOHATTA “TpocTi 00’€KTH 13 cTabiibHuMM
KOJILOPOBUMHM XapaKTEPUCTUKAMHU .

2. baxaHo ans  OUIHKK  e(EKTHBHOCTI BHsABIEHHs 00’extis  (cTop.70)
KOPUCTYBATUCh OJIHAKOBHM BH3HAYEHHSAM mnapamerpiB. Hanpuknan, ue

crocyerbcs napamerpa mAP 3 dopmynu (2.3) Ta HaBeneHOro y Tekcri
napamMerpa meanAP.



3. Ilpu noGynoBi NMpakTHYHOrO eKCrepuMeHTy Kpaiue Oyino O 3a3HayuTH, 32
SKMX YMOB IPOXOJMB €Tan HaB4YaHHSA HeHpOHHOI Mepexi (0bcsAr paTacery,
XapaKTepHi 03HAKH, Yac TPEeHYBAHHS) MOMXKJIMBO i 3 HABEIEHHAM TPUKIIAJIIB
dbororpadiit (crop.82) nis Bupimenns 3aaa4i ieHTrdikarii xonoaH01 30poi.

Braxaro, 1110 BHCIOBIECHI 3ayBaK€HHS HE € BH3HAYAJIbHUMHU 1 HE 3MEHILIYIOThH

3arajibHy HayKOBY HOBM3HY Ta NMPAaKTHYHY 3HAYMMICTh pe3ysibTaTiB Ta HE BIUIMBAIOTH
Ha MMO3UTHBHY OLIIHKY AucepTaliiHol poboTH.

BucHOBOK npo aucepraniiiny poory

Beaxato, mo auceprauiiina po6ora 3mo06yBaya cTyneHs gokTopa (hinocobil
[lepeBepseBa Omnekcis AHzpiiioBuua Ha TeMy «BigkpuTi HEHpOHHI Mepexi B
AINOPUTMaxX pO3Mi3HaBaHHA Bi3yalbHOI iHoOpMamii a1 eNeKTPOHHHUX CHCTEM
Oe3rnekW» BHKOHAHA HAa BHCOKOMY HAyKOBOMY piBHi, He TIOpYLIyE IPUHLHIIIB
aKaJIeMI14HO1 10OpOYECHOCTI Ta € 3aKiHYeHHM HAYKOBHMM JIOCIIKEHHAM, CYyKYITHICTh
TCOPETHYHUX Ta IMPAKTHYHHUX pe3yJIbTATIB SKOr0 PO3B'A3y€ HAyKOBE 3aBJaHHA, IO
Ma€ ICTOTHE 3Ha4eHHsA JUIS rainy3i 3HaHb «EJEeKTpOHiKa Ta TeleKoMyHiKalii».
Jvcepraniifna pobora 3a aKTYalbHICTIO, MPAKTHYHOIO IIHHICTIO Ta HAyKOBOKO
HOBM3HOIO IIOBHICTIO BIJINOBIAA€ BUMOIraM YHWHHOI'O 3aKOHOJABCTBA YKpaiHH, IO
nependavenl B n.6 — 9 «llopsaky npucCyKeHHS CTymeHs aokTopa dimocodii Ta
CKaCyBaHHS pIIIEHHS Pa30BOi CIeliali30BaHOl BYEHOI pajy 3aKjIaay BHUILOI OCBITH,
HayKOBOI YCTaHOBH IIPO IPUCYKEHHS CTYIEeHs JJokTopa (igocodii», 3aTBEPIKEHOTO
[ToctanoBoro Kabinery MinicTpiB Ykpainu Bijg 12 ciunsg 2022 p. Ne 44,

3n06yBay IlepeBep3zeB Omnekciit AHAPIMOBUY 3aCIyrOBYE Ha IIPUCYIKEHHS

CTyIeHs JoKTopa ¢uiocodii B ramysi 3HaHb 17 «EnexTpoHika Ta TeIeKOMyHIKallii» 3a
crietiasibHICTIO 171 «EnekTpoHikay.

OdiuiHHHH ONOHEHT:

[Ipodecop kabenpu kibepbesneku

Ta DATA-TexHonorii

HaB4ajibHO —HAyKOBOI'O IHCTUTYTY No5
XapKIBCbKMH HaUlOHAJIbHUN YHIBEPCUTET

BHYTPIIIHIX CIIPaB ,,
J.T.H., Ipodecop / J% )»w/ Onexcanap MOXAER
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