PELHEH3IS
Ha JucepTaliiHy poooTy
[TepeBep3eBa Onekcis AnapiiioBuya

Ha TeMy «BiIKpuTi HEHpPOHHI MEPEXi B AITOPUTMAax PO3Mi3HABAHHS Bi3yalbHOT
1HMOpMAIIiT 11 JIEKTPOHHUX CUCTEM OE3MEKI,

MIPEICTABJICHY Ha 3M00yTTS CTymneHs nokTopa ¢igocodii

B raiy3i 3HaHb 17 «EnekTpoHika Ta TeJIeKOMYHIKaIii»

3a cnenianbHicTIO 171 «EnexrpoHikay

AKTYyaJIbHICTh TeMH JUCEePTAaLil.

AmHani3 Bi3yanpHOi 1H(popManii npu (yHKIIOHYBaHHI EJIEKTPOHHUX CHCTEM
Oe3neKd, HEpPO3pUMBHO TMOB’S3aHUNA 3 MPOLEAypaMH aHalli3zy KOJbOPOBOTO
300pakeHHsl, ke (QIKCYEThCS KaMeporo i€l cuctemu. [Ipu oMy, came 300paskeHHS
HE 3aBXIM MOXE OYyTH 1JeaJbHUM, 3 TOYKH 30pY YITKOCTI, KOHTPACTHOCTI,
HACUYCHOCTI. | 1IbOMy MOXYTb CHPHATH SK HECHPHUATIUBI YMOBHU (ikcallii, Baau B
poboOTI camoi cucteMu abo MPOCTO IITYYHE CTBOPEHHS 3aBaj Ta IIyMy 3 OOKYy
3JIOBMUCHUKA YMOB, B p€3yJIbTaTl YOT'0 KOHTYPH 00’ €KTIB 300paKeHHSI MOXYTh OyTH
po3muti. TpaauiiiiHi MiIX0aU Ta AITOPUTMHU aHANII3Y 32 TAKUX YMOB MOXXYTh MaTH
psa obmexenb. Hampukman, 300pakeHHS Mae€ SCKpaBICHUH IIyM Ha MOBEpPXHI,
O00’€KTHM Ha TOBEPXHI 300pa)KCHHsSI NEPETUHAIOTHCSA, a00 HEOOXITHO MPOBECTU
pO3Mi3HAaBaHHA TEKCTOBOi 1H(opMallii, mpoTe oTouyrounii (OH € CKIaTHUM 3
HAaCHYEHUMH CTOPOHHIMHU 3aiBUMH elleMeHTaMHu. J{71s1 BUpIIIeHHs 3a/1a4 3a IIUX YMOB,
MOKHAa BHUKOPHUCTATH PI3HI aKTyaJlbHI1 IMIJAXOJH, SIKI MOB’si3aHl 3 YJIOCKOHAJICHHUMU
QITOPUTMAMH BIJICTE)KEHHSI 00 €KTIB, alrOpUTMaMd 3 BHUKOPHUCTAHHSM BEUBIIET-
NEPEeTBOPEHHS a00 aJIrOpuTMaMH 3 3alyUYeHHSIM HEHPOHHUX MEpEeX 3rOPTKOBOTO
Tumy. PO3BUTOK 1HTENEKTyalbHUX CUCTEM Ta 3rOPTKOBUX HEHPOHHUX MEPEX 3HAUHO
PO3IIMPHUB  MOMKJIMBOCTI ~ aITOPUTMIB  BIACTe)KEHHS  00’ekTiB. OnmHuM 13
HaWyCHIIIHIMKX HAa ChOTOAHI METOJIB, KWW BUKOpUCTaHO B po0oTi € YOLO sikuit
3a0e3rnevye 0JIHOYACHE BUSBIECHHS KIJIbKOX 00 €KTIB y pealbHOMY Yaci.

Ouinka OOrpyHTOBAaHOCTI HAYKOBHX pe3yJbTaTiB Jaucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3Ha pe3yJibTaTiB IUCEPTALIHHOTO JOCHIKCHHS TIOJsIrae B
HACTYITHOMY:

- BIIEpIIe Po3po0ICHO MOIM(DIKOBAHY CHUCTEMY PO3IMI3HABAHHS 300paKEHb,
sKa O3BOJISIE 11EHTU(IKYBATU 00’ €KTH XOJ0HOI 30poi B 1H(GpauepBOHOMY PEKUMI
Ta B YMOBaxX HU3bKOT BUAUMOCTI.

- YJIOCKOHAJIEHO poOOTY HEMPOHHOI Mepexki 3rOPTKOBOTO THUITY, sIKa I03BOJISIE
npu  00poOJeHHI 300pakeHb 3MEHIYBAaTH AIUTUBHUN  SCKpPaBICHUH  IIyM



300pakK€HHS Y BUIQJIKYy, KOJIM CaM PIBEHb ITyMYy MOK€ 3MIHIOBATUCh B MIPHU aHai31
CEKBEHII11 300pakeHb.

- YIOCKOHAJIEHO ONTUYHY CHCTEMY pO3Mi3HABaHHA TEKCTy, sKa
XapaKTEepU3y€EThCsl CTIMKICTIO J0 3aBaXKarouux (POHOBUX €JIEMEHTIB Y (hOpMi1 KPUBHUX
bes’e.

- ymockoHaneHo apxitektypy Mmozemi YOLO V7 3a paxyHOK mo1aBaHHS
KarcCyJbHOTO Iapy, BHACTIIOK YOTO, OTPUMAHO MOKPAIICHI PEe3yJIbTaTH BUSBJICHHS
00'€KTIB y CKJIaJHUX CIIEHaX 13 YAaCTKOBMM MEPEKPUTTSIM abo 3MiHOWO (opMu
OCTaHHIX, a TaKOXX B yMOBaX 3MEHIIEHOI BHJAMMOCTI OO0’€KTIB 300pa’KeHHS 3a
HAsIBHOCTI Ta B1JICYTHOCTI OCBITJICHHS.

HaykoBi gocinikensst Oyiau BUKOHaH1 3700yBadueM Ha Kadenpl AKYCTUUHHX Ta
mynpTuMeniitanx enekTpuyaux cuctem KIII im. Irops Cikopcbkoro B pamkax
iHIIaTUBHOI TeMU ‘“ABTOMATH30BaHA CHUCTEMa CYyO’ €KTUBHOTO Ta OO0'€KTHBHOTO
omiHOBaHHS sKOCTI MoBieHHS (Ne nepkpeectparrii 0116U008959).

Omxe, B aAucepTaliiiHiii poOOTI TMOCTaBI€HE HAayKOBE 3aBJaHHS II0JI0
po3po0IIeHHST €(heKTUBHUX aJIrOpUTMIB Kiacu@ikallii Ta po3ni3HaBaHHS CHEIlaIbHUX
00’€KTiB 300pakeHHs 3a CKJIAJHUX YMOB (pikcallii ocTaHHIX BHKOHAHO IOBHICTIO,
3100yBay MOBHOO MIPOIO OBOJIOJIIB METO/I0JIOTIEF0 HAYKOBOI JISLITBHOCTI.

Ouinka 3MmicTy amcepraimii, ii 3aBepHIeHICThL TAa JOTPUMAHHS NPUHUUIIIB
aKaJeMi4HOI 100POYeCHOCTI.

3a cBOiM 3MiCcTOM JucepTaliiiiia podoTa 3q100yBaua [lepeBep3eBa O.A.MOBHICTIO
Binmosinae CraHmapTy BUIIOI OCBITH 31 cmemianbHOcTi 171 «EnekTtponikay Ta
HaIpPsIMKaM JOCHIJKEHb BIAMOBITHO 0 OCBITHROI nporpamMu «EneKkTpoHikay.

HucepraiiiiHa poboTa € 3aBepIICHOI0 HAYKOBOIO Mpaler 1 CBIAYUTH PO
HasIBHICTb OCOOMCTOTO BHECKY 3/100yBaya y HAyKOBUH HampsM po3pOOJIeHHS
CJICKTPOHHUX OXOPOHHHUX CHCTeM g 3a0e3ledyeHHs Oe3MeKH sK Ha TMeBHIl
TEPUTOPIi, TaK 1 B MEXKax MEraroicy.

PosrnsHyBImM 3BIT TOAIOHOCTI 3a pe3yJbTaTaMU NEPEBIPKU JHUCEPTAIIHOT
poOOTH HA TEKCTOBI CHIBMAJiHHS, MOXXHA 3pOOMTH BHCHOBOK, IO JHUCEpTaIliiiHa
pobora IlepeBep3eBa Omekcisi AHApIMOBHYA € Pe3yJIbTATOM CaMOCTIHHHUX
JTOCHIDKeHh 3700yBauya 1 HE MICTUTh eJleMeHTIB (anbcudikaiii, KOMITUISII,
¢dabpukarii, muariaty Ta 3ano3uueHb. Bukopucrani 17ei, pe3yJabTaT 1 TEKCTH 1HIITUX
aBTOPIB MAIOTh HAJIEKHI OCUJIAHHS HA BIIMOBIAHE HKEPEJO.

MoBga Ta cTH/JIb BUKJIAJAeHHS pe3yJIbTaTiB.

JuceprartiiitHa po60Ta HamMcaHa YKpaiHCbKOK MOBOIO.

Po6oTa BUPIZHIETHCS OCTYMHICTIO BUKJIAJEHHS OCHOBHHUX IMOJIOKEHb, CTHIIb
MOBJICHHSI € HAYKOBUM 3 BUKOPHUCTAHHSM CTaHAAPTHOT TEPMIHOJIOT1I, SIKa MPUNHATA B
ragy3i eJeKTPOHIKM Ta MPUKIAJAHOT aKyCTUKH.

Jucepraiiisi CKJIaJaeTbCsi 3 BCTYMy, TPbOX pO3AUIIB, BHCHOBKIB, CIIHUCKY
Jitepatypu Ta aojatkiB. Po6ora mictuth 39 pucyHkiB Ta 16 Tabmuib. 3araibHui
obcsr nuceprarlii ckianae 140 cTopiHOK.



Y BeTymi HaBeAGHO aKTYaJbHICTh JOCHTI/UKEHHS, 1i MeTa Ta 3aBlaHHS.
J10J1aTKOBO BU3HAYEHO 00’ €KT Ta MPEeAMET JOCTIIKEHHS 1 CPOPMYIbOBAHO HAYKOBY
HOBU3HY Ta MPAKTUYHE 3HAUCHHS OJIEP)KAHUX PE3YJIbTATIB.

B nepmiomy po3aini po6oTH HaBeIGHO MOPIBHAHHS ABOX TPATUILIIMHUX METOJIIB
BijcTexkeHHsa pyxomux 00’ektiB (CAMShift, Optical Flow), ane Bu3sHaueHi kputepii
noTpeOyIoTh MPAKTHYHOI MEPEeBIPKH, IO 1 TOKAa3aHO BXKE Yy JAPYroMy po3uli
JOCTIKEHHSI Ha MPUKJIAAl IBOX TECTOBHX 300paxkeHb. J|0JaTKOBO 3a3HAYEHO, IO B
3aja4ax po3Mi3HABaHHS 00’€KTIB y PEKUMI pealbHOMY 4Yaci BaXKJIMBO BPaxOBYBaTH
TPU OCHOBHI (paKTOPH, SIKI 3HIKYIOTh TOYHICTh CHCTEM TEXHIYHOI'O 30PY: OKJIIO3is,
myM 1 ckiaaaHuil ¢GoH. 30KpeMa, 3a3HAYEHO, L0 JJIs 3MEHIIEHHS UIyMY 4YacTo
BUKOPUCTOBYIOTHCS (PLIBTPH, TaKl SIK MEIaHHUM a00 rayCCiBChbKUM, 5Kl 3TIaJKYIOTh
300paXeHHs Ta 3HWXKYIOTh KUIbKICTh BUMAJAKOBHUX Mepenikona. Ane mpu (QuipTpamii
3MEHIIY€ETHCS YITKICTh 300paKeHHS 1 TOMY 3a]iIsl YHUKHEHHSI 1[bOT0, 3aIPOIOHOBAHO
OiAXia 3 BUKOPUCTAHHSIM 3TOPTKOBUX HEHPOHHUX Mepex. [IpakThyHa mnepeBipka
OTO MPUHOMY TaKOXK PO3MIISIHYTa Y APYyromy po3aiai podotu. Tak, Ay nepeBipku
SKOCT1 (PyHKIIIOHYBaHHS HEHPOHHOI Mepexki po3paxoBaHo MeTpuku PSNR ta SSIM
Ta IHAEKC CTPYKTYypHOI moaibHocTi SSIM 18 pi3HUX 3HAYEHB AUCIIEPCIi IIyMYy.

B tpetboMy po3aiii poOOTH HABEEHO PE3YJIbTATH MPAKTUYHOIO EKCIIEPUMEHTY
3 mepeBipKu AKOCTI BukopuctanHs moneni YOLO v7 Ta ii ynockoHaneHoi Bepcii 3a
paxyHOK JIO/IaBaHHA KallCyJbHOTO INapy AJis BUPIMICEHHS KOHKPETHOI MPAKTHYHOI
3ajadi, a caMe iIeHTu(IKalis creniadbHuX 00’ €KTIB X0JI01HOI 30poi 3a MmoripieHux
yMoB (ikcamii. Jlo mmx ymoB (ikcarlii BigHECEHO, SK HEIOCTATHE OCBITICHHS
OpPUMIIICHHS, TakK IITy4YyHe 3aaumiieHHd. llg mnpaktuuHa 3agada BUIUIEHA, SK
JI0JIaTKOBa MO>KJIMBICTh 3alpPONOHOBAHOI ABTOPOM EJIEKTPOHHOI CUCTEMHU O€3INeKH,
CTPYKTypa SIKOi, 3 BIATIOBITHUM BUOOPOM OOJIaJHAHHSI, HABEJICHO Y TPETHOMY PO3IiJIi
poboTH.

HucepramiitHa po6ota oopmieHa BiamoBigHo A0 Bumor Hakasy MOH Vkpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmakeHHsI BUMOT 10 OPOPMIICHHS JUCEPTaLlii».

OnpuiiroqHeHHS pe3yJbTATIB IUcePTALIiiHOI po00OTH.

HaykoBi pe3ynbratu aumcepTaiiii BHUCBITICHI y 4 HAyKOBUX IyOiKaIisax
3no0yBada, cepen SKuWX: 4 CTAaTTi y HAayKOBUX BHUIAHHSX, BKIIOYCHHX Ha ATy
omyOJIIKyBaHHSI JI0 TMEpeNiKy HayKoBUX (axoBUX BHUJaHb YkpaiHu. Takox
pe3ynbTaTu aucepTaiii Oynu anpoboBaHi Ha 1 HayKoBiil GaxoBiit KOH(PEPEHLIi.

Takum yuHOM, HAYKOBI pe3yJbTaTH OMHUCAH1 B JUCEPTALiiHIN poOOTI MOBHICTIO
BHCBITJIEH] Y HAYKOBHX MyOiKaIisfx 3100yBaya.

Henousiku Ta 3ayBaskeHHsI 10 JUCEPTALIMHOI pO0OTH.

1.Ha ctop.30 pobotu npu po3misiai 3amad po3Mi3HaBaHHS O0’€KTIB aBTOPOM
HABOIATHCA JaHi MPO CKIATHUHN (HOH 300paKeHHS, ajie IPH IbOMY HE BU3HAUYEHO HUM
KpUTEPIi YU O3HAKH 11€1 CKIQAHOCTI.
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2. B n.3.10 npu no6ya10Bi €KCIIEPUMEHTY IS PO3MI3HABAHHSA XOJI0AHOT 30poi 3a
creniaTbHuX YMOB ikcauii (iHPpayepBOHHH PEXKHUM) HE 30BCIM 3pO3YMil0, uM
MOJK/IMBO a1anTyBaT i 0e3 101aTKOBHUX HATALITYBaHb BUKOPHCTATH 3alIPONOHOBAHY
aBTOPOM CXEMY €IeKTPOHHOT CHCTeMH Oe3MeKH 3 puc.3.1.

3. Ha puc.3.21 nassy nmo oci OX “Enoxa™. BHacniok MOKIMBHX acouianii
AHAJIONYHHX TepMiHIB B MeaulMHI abo aedexTockonii, GaxaHo mnepeiiMeHyBaTH,
HanpuKal AK “HHKI Npolecy HaBYaHHs ado nepeHaBvyaHHs .

4. He naBeaeno B poOOTi. K 3aCTOCOBY €ThCSH HIYM Ta B AKHX MEKaX 3MIHIOECTHCH
KOHTPAcTHICTh 300paxkeHHst npu nepexoi 3 puc.3.19 1o puc.3.20.

Baaskalo. 110 BUCI0BICH] 3ayBakKeHHS HE € BH3HAYAILHHMH i HE 3MEHIIYIOTH
3arajibHy HayKOBY HOBH3HY Ta NMPAKTHYHY 3HAYMMICTH PE3Y.ILTATIB Ta HE BIUIHBAIOTH
Ha MO3UTUBHY OLIHKY AMcepTalliinol poboTH.

Bucnosok npo mceprauiiiny podory.

BBaxaio. mo anceprauiitna poGota 3106yBava crynens 1o0kropa dirocodii
[lepesepsesa Oziexcis Anapiiiosuua na temy  «Biakputi HelfpoHHI Mepexi B
AITOPHTMAX  PO3NIZHABAHHA  BI3YAILHOT HQOpMALT U184 CACKTPOHHHX  CHCTEM
Oe3MeKM» BHKOHAHA Ha BHCOKOMY HAVKOBOMY PIBHI, HC MOPYUIYE TPHHIMITIB
AKa/1IEMIYHOT 100POYECHOCTI Td € 3aKIHYCHHM HAYKOBHM JIOC/TLUKEHHSM, CYKYITHICTb
TCOPETHYHHUX Td NPAKTHYHHX PE3VILTATIB AKOrO poO3B'A3y€ HAyKOBE 3aBJaHH, 110
Mac ICTOTHE 3HAYCHHA 118 raiy3i 3Hanb «EJeKTpOHIKA Ta TeJeKOMYHiKaLii».
Jluceprauiitna pobota 3a AKTYAJILHICTIO, MPAKTHYHOK UIHHICTIO Ta HAYKOBOKO
HOBH3HOIO 11OBHICTIO BLUNOBL1A€ BMMOIaM YHHHOIO 3aKOHOJAABCTBa YKpaiHu, L0
nepeabayeni B 1.6 — 9 «llopsaaky npucy/ukenns cryneds jaokrtopa ¢inocodii ta
CKACYBaHHA PILCHHA Pa30BOI CHELIATI30BAHOT BYCHOT PajJH 3aK/IaZy BHILOI OCBITH,
HaYKOBOT YCTAHOBH NP0 NPHUCYUKCHHA CTYNEHs 1I0KTopa ¢inocodiin, 3arBepirkeHoro
[Tocranooto KaGinery Minictpis Ykpainn Bia 12 ciuns 2022 p. Ne 44,

3n00yBay Ilepesepses Ounekcii AHAPIAOBHY 3aCYrOBYE€ Ha [MPHCYKCHHSA
cTyneHs J1oKTopa dpiaocodii B ranysi snanb 17 «EnexTponika Ta TesekoMyHikauii» 3a
cnemiaapHicTio 171 «EnekTpoHikan.

Peuensent:

JloueHT Kadeapu aKkyCTHYHHX Ta
MY JHHHUX €JICKTPOHHHX CHCTEM
IKOPCHKOIO

KT.H., J0UeHT
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