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BIAI'YK
o(inifiHOro OrMOHEHTa Ha IUCepTaliiiHy poboTy

IlepeBep3eBa Ouiekcis AnapiiioBu4a

Ha TeMY
«BigkpuTi HelipOHHI Mepeki B airopuTMax po3nizHABaHHSA Bi3yaJIbHOI
dopmauii 1J151 eJIEKTPOHHHUX CHCTEM 0e3neKn»,

npeJcTaBiieHy Ha 3100y TTs CTyIeHs JokTopa dinocodii
rany3i 3HaHb 17 «EneKTpoHika Ta TelekoMyHiKalii» 3a creniansHicTio 171

«EnextpoHika»

AKTyaJIbHICTH TEMH AHCEpTAaLil.

EnexTpoHHI cucTeMH Oe3neKkd 3 (QYHKII€I0 IIBHAKOIO i TOYHOrO aHalisy
HABKOJMIIHLOTO CEPEOBHINA 3 BHU3HAYEHHSIM O0’€KTiB, iX Kiacudikamieo 3a
O3HaKaMH B yMOBax peaJbHOro 4acy. Bouu Bce Oinblie HaOyBalOTh MOITYJISIPHOCTI.
Jlns 3abe3nedeHHs MMX (QyHKIH IMPOMOHYIOTHCS: IO Heplle - KIACHYHI METOIH Ta
NpUiOMHU, Ha KINTAIT CErMeHTalii AaHux Ta Mop¢oorii 03HaK; Mo Apyre — HOBI
METO/IH, 110 CTBOPIOIOTHCS HA OCHOBI BUKOPUCTAHHS METOIB MNIMOMHHOIO HAaBYAHHS
yepe3 NpPaKTUYHY peai3aiilo HEeMpOHHUX Mepex. B IboMy BHNAAKy ocobausoi
akmyanvHocmi HaOyBa€e MPaKTHYHE BUKOPUCTAHHS aJITOPUTMIB pOOOTH LIUX MEPEXK B
CHUCTeMaX OXOPOHHU, KOHTPOJIKO JOCTYITy T4 MOHITOPUHTY KDUTUYHUX 00'€KTIB.

OnpHak npy  1bOMY, MOXYTh BHHHKATH CHUTyallil, sKi TIOB’s3aHi 3
HU3BKOSIKICHUMH 300pa)KE€HHSMM, [IyMaMH Ta YMOBaMH OOMEXEHOi BHIMMOCTI
caMux 00’ekTiB Ha 300paxkeHHi. IlomomaHHss UUX NpoOIeM uepe3 3alyyeHHs
HelpOMepeXeBUX AJITOPUTMIB BiJIKpHUBAE Mepel PO3POOHMKAMM MOXKIHMBOCTI LIS
MiJBUILIEHHS TOYHOCTI poOOoTH. MOXKIMBE TIiJABUIIEHHS HAJIIHHOCTI CHCTEM
po3mi3HaBaHHS O00’€KTiB NpU aHali3i JWHAMIYHUX 300paK€Hb 3 Kamep CHCTeM
Oe3mnexu.

3 pO3BUTKOM TEXHOJOTiH MAIIMHHOIO HAaBYaHHS aJIOPHUTMH BHSBJICHHS Ta
BiZIcTe)XeHHsI 00’ €KTIiB CTAIH KIIFOYOBUMHM KOMIIOHEHTAMHU CYy4aCHUX CUCTEM Oe3IeKH,
TPAHCIIOPTHUX TEXHOJIOTIM, BICHKOBHX CHCTEM i eleMeHTiB poOOTOTeXHiKU. BoHu
JI03BOJISIIOTH IBHM/KO Ta TOYHO MPOBECTH ieHTH(DiKaMii 00’ €KTiB, HABITh y CKJIQJIHUX
yMOBax, TaKUX SIK 3MiHa OCBITIICHHS, ()OHOBHUH IIIyM 4YM YaCTKOBE TEPEKPUTTS
00’€KTiB Ha IUIOIIKHI 300paKeHHSL.

BpaxoBylo4d 3pOCTatOYMil MOMUT HA iHTerpalilo iHHOBAILIHHMX TEXHOJIOTIH Yy
chepi Oe3mekr, a TaKOX 3HAYYLCTb PO3POOKU CTIHKMX [0 CKIAIHHX YMOB
aIrOPUTMIB, TeMa BHUKOPHUCTAHHS HEMPOHHHX MepeX JUls aHalli3y Bi3yalbHOL
iHpopmallii 3 eJeKTPOHHMX CUCTeM O€3NeKU € HAO36UYAUHO AKMYANbHOIO SK Y
HAyKOBOMY, TakK i y MPaKTUYHOMY KOHTEKCTI.




Ouinka OoOrpyHTOBaHOCTI HAyYKOBHX pe3yJbTaTiB JAucepramii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

Merta i 3aBIaHHS JOCTiIKEHHS.

MeTtow  aucepTamiiiHOi  poGOTH €  YJOCKOHAIEHHS  MOXJIMBOCTEN
BUKOPUCTaHHS aJITOPUTMIB PO3Mi3HABAHHS Bi3yalbHOI iHGOpPMAIil Ul €lIeKTPOHHUX
cucteM Oesnekd npuMileHb abo iHIIMX OO’€KTIB Meramoicy, Ha OCHOBI
3aMpoBa/DKEHHS IHCTPYMEHTApit0 HEHPOHHUX MEPEK.

JlocSITHEHHSI ITOCTaBJIEHOI METH Tlepei0ayae BUPIIIEHHS TaKUX 3a60aHb:

1. IMposect ornsa i kiacudikamiio iCHyIOUMX aJTOPUTMIB pO3Mi3HABAHHS
Bi3yanbHO!I iHpopMallii, BKIHOYaO4YW TPAAMIiiHI METOAM Ta TMiIXOJXd HAa OCHOBI
HEHPOHHUX MEPEeX, i3 aKIeHTOM Ha (OpMyJIIOBaHHs iX HepeBar Ta OOMeXeHb ISt
€JIEKTPOHHUX CHCTEM Oe3MeKH.

2. JlocnmiauT edeKTHBHICTH CydaCHHX HEMPOHHMX Mepex, sKi peaii3oBaHi B
moznensix YOLOV7, nns 3agad po3mi3HaBaHHS OO’€KTIB y peajlbHHX yMOBax, Ta
TIOPIiBHATH iX 3 TPaJUI[IHHKUMK METOaMU 0OPOOKH Bi3yalbHOI iH(GOpMAIlii.

3. IlpoBecTd  eKCIEpUMEHTAIbHY  OI[IHKY  €(EeKTUBHOCTI  3aCTOCYBaHHS
AJITOPUTMIB PO3Ii3HABAHHS CIEMiabHUX 00 €KTIB y CKJIAaJHHUX yMOBaxX, TaKuX SK
HHU3bKa BUIUMICTb, IIYM, YaCTKOBE MEPEKPUTTS 00 €KTIB Ta mpo3opicTs. Pozpobutu
HOBI MiJXOAM 10 iX INOKpALIeHHs 3 METOM0 MiBHIIEHHS TOYHOCTI Ta IIBUIKOCTI
pO3Mi3HABaHHS CIENialbHUX 00’ €KTIB 3aJIe)KHO BiJ iX JaJbHOCTI PO3TalllyBaHHsS 0
KaMepH CUCTEMH BiJICOHArTIsA LY.

06 ’exmom docniodcenHs € MIPOrpaMHi AITOPUTMH Ta METOAX PO3Ii3HABAHHS
Bi3yasibHOI iH(pOpMALlii B EIEKTPOHHHUX CUCTEMax Oe3IeKH, IKi BAKOPHUCTOBYIOThCS
nus igeHTudikanii 06’ ekTiB y peaJbHOMY Yaci 3a yMOB CKJIaJHUX YMOB OTOYy040T0
cepeoBHILa (ikcarlii.

IIpeomemom  Oocniddicenrss € JAHAMiYHE KOJIbOpOBe 300paxkeHHs abo
CEeKBEHIlis KaJIpiB, OTPMMAHWX 3 KaMepu CHCTeMH BiJlEOHArIsAy, 3a pPI3HHX
OTOYYHOYMX YMOB (ikcartii.

Omxe, MeTa, IPEJMET, 00’ €KT JOCIIHKeHHS] BU3HAYEH1 BIPHO.

HaykoBa HOBHM3HA pe3yJbTaTiB IUCEPTALIHHOIO [JOCHI/DKEHHs IOJSArae B
HACTYTTHOMY:

- BIepIe po3pobiieH0 MoaM(iKOBaHY CHCTEMY pPO3IMi3HaBaHHs 300paXKeHb,
sKa J03BoJIsIE ineHTUdiKyBaTH 00’ €KTH XOJIOIHOI 30poi B iH(padyepBOHOMY PEXHUMI
Ta B YMOBaX HU3bKOI BUIUMOCTI.

- YJIOCKOHAJIEHO POOOTY HEHPOHHOI MepeXi 3rOPTKOBOIO THILY, sIKa J03BOJISIE
npu o0OpoOneHHI 300paKeHb 3MEHIIyBaTH AJWTHBHMN SICKPaBICHUM  IIyM
300pakKeHHsl y BUIIAJIKY, KOJIM CaM piBEeHb IIyMy MOJKE 3MiHIOBATHCh B IPH aHai3l
CEeKBeHLIii 300pakeHb.

- YJIOCKOHAIEHO ONTHYHYy CHUCTeMy PpO3Mi3HaBaHHA TEKCTy, sKa

XapaKTEpU3YEThCs CTIMKICTIO 10 3aBaXKalounX (POHOBUX €JIEMEHTIB y GOopMi KpUBHX
bes’e.
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- yIockoHaneHo apxitektypy mozmeni YOLO V7 3a paxyHOK A0JaBaHHS
KarcyJIbHOTO IIapy, BHACIIAOK YOTO, OTPUMAHO MOKpAIlleHi pe3yJIbTaTh BUSBIIEHHS
00'eKTIB y CKJIQJIHUX CLEHaX 13 YaCTKOBHM IEPEKPUTTSIM abo 3MiHOIO (opMHU
OCTaHHIX, a TaKOXX B yMOBaxX 3MEHIIEHOI BHUIMMOCTI 00’€KTIB 300pak€HHsS 3a
HAsSBHOCTI Ta BiJICyTHOCTI OCBITJIEHHS.

IIpaxmuune 3HayenHs 00epHcanux pe3yiomamis.

BusHaueHi pekoMeHalii IMOJI0 OIiHKH Mojened Ha ocHOBI YOLOvV7
J03BOJISIFOTH YJIOCKOHAIIUTH IXHIO pOOOTY B YMOBax HHU3BKOTO OCBiTIeHHs. OTpHUMaHi
pe3yJIbTaTH MOXKYTh OyTH 1HTErpOBaHi y NMPUKIAIHI PillICHHS JJIsi aBTOMATU30BaHOIO
BUSIBJICHHS 30poi Ha iH(pauepBOHUX Ta ONTHYHUX 300pKEHHSX, 110 CIPUATUME Y

MOJaNbLUIOMY IiJIBUIIEHHIO PiBHA G€3MeKH B TPOMaJ/ICBKHX Ta CTPATEri4HO BaXKIIMBUX
00’eKkTax.

3anpornoHOBaHI MiIXOAM IO ajanTalil aJrOpuTMiB pO3Ii3HaBaHHS 00'€KTiB
MOXYTh OyTH BHUKOPHCTaHI y BICBKOBHMX CHCTEMax, TPAHCIOPTHHX TEXHOJIOTISX,
IHTEeNeKTyalbHIUX CUCTEMaxX YIMpPaBIiHHS JOPOXKHIM PyXOM Ta IHIIMX Tally3sX, A€
BaYXJIUBE CBOEYACHE 1 TOUHE PO3Mi3HABAHHS 00’ €KTIB.

[lpakTHyHi pe3yibTaTd MOXYTh 3HAWTH CBOE 3aCTOCYBaHHS Yy po3poOii
MpOrpaMHOro 3abe3neueHHs JUis aHali3y BiJEONOTOKY, OPIEHTOBAHOIO Ha podoTy 3
iHppayepBOHMMH KaMepamH, 10 3a0e3MeYuTh MOXJIMBICTh €(EeKTUBHOIO
MOHITOPUHTY B YMOBaX MOTraHOI BUJIMMOCTI.

Hasxanb, y aBTOpa BiZICYTHI AKTH BIIPOBAPKEHHS pe3yJIbTaTiB.

Omxke, B aucepraiiifHiii poOOTI mNOCTaBjieHe HAayKOBE 3aBJaHHS BHKOHAHO

TIOBHICTIO, 3/100yBa4 MOBHOKO MipOKO OBOJIO/IiB METOOJIOTI€I0 HAYKOBOI AiSUTBHOCTI.

Ouninka 3micTy aucepranii, ii 3aBepuIeHiCTh Ta JOTPHMAaHHSA NPHHUHIIB
aKaJeMiuHOl 100po4YecHOCTi.

3a cBOIM 3MiCTOM AucepTaliiiHa podoTa 3100yBaya [lepeBepiera O.A.

TOBHIiCTIO BianoBigae CTaHAapTy BHIIOI OCBITH 3i crienianbHOCTi 171 «EnexkTpoHika»
Ta HaNpsIMKaM JIOCIIi/KEHb BIATOBIIHO IO OCBITHBOI porpamMu « EnekTpoHikay.

JucepraniiiHa po0oTa € 3aBEpLICHOI HAYKOBOIO IMpalel0 1 CBIAYUTH IPO
HasIBHICTh 0COOMCTOro BHECKy 3100yBaua y HaykoBuid Hampsim 17 «EnexTpoHika Ta
TeJIeKOMYHIKaLii».

PosrnsHyBIIM 3BIT MOAIOHOCTI 3a pe3ysbTaTaMM NEepeBipKH AucepTaLiiHOl
poOOTH Ha TEKCTOBI CHiBMAAiHHSA, MOXXHa 3pOOMTH BHCHOBOK, IO JUCepTalliiiHa
pobora IlepeBep3eBa Omnekcis AHApiioBUYa € pe3yJIbTATOM CaMOCTIHHUX
JOCHiDkeHb 3100yBada i1 He MICTUTh elleMeHTiB Qanbcudikarii, KOMIUIALIT,
¢babpukarii, ruiariaty Ta 3ano3udeHb. BUKopucTaHi iei, pe3yIbTaTh i TEKCTH 1HIIMX
aBTOPIB MAIOTh HAJIXKHI MIOCUJIAHHS HA BiAMOBIAHE JDKEPEIIO.

MoBa Ta cTHJIb BHKJIA/I€HHS pe3yJIbTaTiB

JluceprauiiiHa poOoTa HamucaHa yKpaiHCbKOO MOBOw0. PoOora BuKIIajeHa Ha
BHUCOKOMY HayKOBO-TEXHIYHOMY PiBHI 3 BUKOPHCTaHHSIM CTaHAApPTHOI T€PMIHOJIOrII,
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siKa IPHUIHSATA B rary3l eJeKTPOHIKH, 30KpeMa 1110 CTOCYEThCSI €JIEKTPOHHUX CHUCTEM
OXOpOHH Ta 3ac00iB eIEKTPOHHOTO Bi/IEOCITOCTEPEIKEHHSI.

JlucepTariisi CKIaiaeTbcsi 31 BCTYIy, TPhOX PO3JLTiB, BHUCHOBKIB, CIIHCKY
BUKOPUCTAHUX JDKepell. 3aralbHUM 00csAr poOOTH CTaHOBUTH 159 CTOpIHOK,
BKJTFOUaro4yu 39 pucyHkiB, 16 Tabmuip i 108 mocuinane Ha Jpkepena.

VY BcTymi 3a3HaydeHi aKTyalbHICTh JOCJIKEHHS, MeTa Ta 3aBAaHHs. J[01aTKOBO
c(hopMyIIbOBAaHO O0’€KT Ta MpeaAMET HOCHTIIKEHHsS, HAyKOBYy HOBHU3HY Ta IIPAaKTU4YHE
3HAYeHHS OJIep)KaHMX pe3yJibTaTiB. MeTa, mpeaMeT, 00’ €KT BU3HA4Y€H1 BIpHO.

B nepmomy po3aimy poOOTH MpOBEAeHO MOPIBHSHHS BOX HaWOIIBII BIIOMHUX
ITOpPUTMIB BifcTexxeHHs: pyxoMux 00’ekTiB - CAMShift 1 Optical Flow. Ha ocHoBi
MIOPiBHSIHHS aBTOp poOuTh BUCHOBOK: Ha BiaMiHy Bing CAMShift, anroputm Optical
Flow Oa3yerbcsi Ha aHalmi3i 3MiH IHTEHCHBHOCTI ITIKCENIB MIXK TOCIIJIOBHUMHU
kaapamu. OCHOBHE MpPUITYIIEHHS METOAY IIOJISAra€e B TOMY, IO IHTEHCUBHICTh
MIKCeJiB 3aIMIIAETHCS CTAJIO0 i Yac iIXHBOTO MepeMillleHHs y mpocTopi. Baxkinuso,
IO aBTOp BUAUIMB B PO3AUII SK OKpEMY YaCTHHY OMNUC MiAXOJIB pPO3Mi3HABaHHS
TEeKCTy Ha 300pakeHHsiX. Lle: Ha OCHOBI BUKOpPHUCTaHHS BEHBIIET-IIEPETBOPEHHS Ta
ontu4yHoro po3mizHaBaHHs cuMBOJIB (OCR). [IpoBeneHO MOPIBHSHHS TaKOX 1 LUX
IMi1X0/1iB. 3 MOPIBHSIHHS aBTOP POOWUTH BUCHOBKU: BEWBIIET-TIEPETBOPEHHS IiIXOIUThH
IUISl BUIUIEHHSI TEKCTOBUX €JIEMEHTIB Ha 300paKeHHSX 13 CKJIaJHUM (OHOM, TOI 5K
OCR BUKOpPUCTOBYETBCS ISl TMEPETBOPEHHs TeKCTy y LudpoBuil dopmar s
MOJANIBIIOr0 aHamizy. Ase y 0aratbOx BHIAJKaX I[[I METOAW BUKOPUCTOBYHOTHCS
pa3om.Criouatky BeliBier-niepeTBopeHHs Buaiisie Tekct, a OCR posmi3Hae ioro,
3a0e3Mevyr0Yl BUCOKY TOYHICTh HaBiTh y CKJIaJIHUX yMOBaX. Ha OCHOBI JoCiTiKeHb
PI3HUX METOIB aBTOp 3alporoHyBaB BukopuctaTd mozens YOLO. Bona 6a3yerses
Ha KIFOYOBUX €JIeMEeHTaX apXiTeKTypHu HEHpOHHUX Mepek. ABTOp HaBiB IepeBaru Ta
oOMe)xXeHHs 1€l Mozesi. ABTOp JOBiB MPUHIMIKA (DYHKI[IOHYBaHHS L€l MOl 1o
BiJHOIIICHHIO JI0 aHAJII3y CTATUYHOTO 200 JUHAMIYHOTO KOJIHOPOBOTO 300paXKeHHS.

Jpyruii po3ain poOOTH BU3HAYAE€ E€KCIIEPUMEHTAIbHY YaCTHHY OCIIIHKEHHS.
Criouatky aBTOpoM chOpPMYJIBOBAHO 3ajJadi JJis BUpimeHHs. [lepia: nepeBipuTH sk
anroputMu CAMShift Ta Optical Flow mpaiorots y pealbHUX ymMoBax Uisl 3aj1ad
BiJICTe)XeHHSI pealbHUX 00’ekTiB. [lpyra: mayis po3poOsieHOl apXiTeKTypH TINTMOMHHOI
HEeWPOHHOI MepeXi MepeBIpUTH CIPOMOXKHICTh BUIAJIICHHS SICKPaBICHOIO LIyMy 3
KOJIBOPOBUX 300pakeHb, 32 YMOBH III0 caMa Mepeka Ma€ MPOUTH Kpi3b MpoLeaypy
HaBYaHHs. TpeTsi: TepeBipUTH pO3POOJIEHY CXeMy allfOpUTMYy BHIAUIEHHS Ta
po3mi3HaBaHHS TeKCTy Ha ocHoBi anroputMy OCR Ta 3acTocyBaHHs BeWBIET-
MIePEeTBOPEHHSI Ui BUMAJKY, KOJM CaM TEeKCT HAHEeCeHO Ha HEeOAHOpiaHuMN (oH.
YeTBepTa: JOCHIIUTH MOXJIMBOCTI (QyHKIioHyBaHHs wmozeni YOLO v7 mus
300pakeHb, SAKI MICTATh O0’€KTH 3 pI3HUMH pPO3MipaMH Ta XapaKTepU3yHOThCs
ckimagHuM ¢oHoM. J[lami aBTOp MPOIOHY€E BHpILIEHHS NOCTaBIE€HUX 3anad. Tak
npobieMa BHJAJEHHS SCKPaBiCHOIO IIyMy THILy ‘‘3€pHHUCTICTH 3 300pakeHb
BUPILIYETHCS HAa OCHOBI 3aCTOCYBaHHS ITMOMHHOI 3rOPTKOBOI HEHWPOHHOI Mepexi.
Cama mepexa cTBopeHa y BUMIIsi 40-3ropTKOBUX IIapiB, Ta MOALIEHA CTPYKTYpPHO




Ha TpW 4YacTWHM. /s aHami3y SKOCTI 3alpOIlOHOBAHOI MepeXki, Micis 11 eTamy
HaBYaHHs 00paxoBaHO MOKA3HUKH SIKOCTI 00poOKu 300paxens (MeTpukn). Ha ocHOBI
BEHBJIET-IIEPETBOPEHHSI aBTOPOM MOOyJOBaHAa CTPYKTypHa CXema ajrOpUTMY
BUJIUICHHS Ta pO3IMi3HABaHHS TEKCTy Ha TMOBEPXHI 300pakeHHs. 3ampOIlOHOBaHO
mMoudikoBany apxitektypy Moaenai YOLO v7 3 3actocyBaHHSIM 1/i€1 BUKOPUCTaHHS
KamncyJIbHUX MepeXk. Takuil miaxig [J03BOJISIE YAaCTKOBO BUPIMIMTH HpodiieMy
nepekpuTTss 00’ekTiB mpu poboti momeni YOLO v7. lle no3Bonuio aBTOpY
chopMyJIFOBaTH IyHKT HAYKOBOI HOBH3HH HOTO pOOOTHU: YIOCKOHAIEHO apXiTEKTypy
mozeni YOLO V7 3a paxyHOK Jo/1aBaHHs KaIlCyJIbHOTO 1Iapy.

B TtperhoMy po3aini poOOTH mNoKazaHa oOAHA 3 peaizaliii eleKTPOHHOI
cucTeMu Oe3nmekd 3 BHMOOpPOM BiJmoBigHOro obnagHaHHs. B celi wac HeoOXinHO
pPO3POOUTH THUIOBY €JEKTPOHHY CHCTeMy Oe3rekd 3 BHOOpPOM BiIIMOBIIHOIO
obnagHaHHs, ska O Hajzanma MOXIIUBICTH KOPUCTYyBady IIPOBECTH Bi€O aHai3
300pakeHHSs, K B PeXUMI peabHOTO 4Yacy, Tak 1 JJis 3alUCaHOr0 BiJIEOCUTHANY 3
kamep. OcoOnuBicTIO TpeThoro po3aury € mepeBipka Mozeni YOLOv7 Ta
po3pobuierHs 11 Moaudikamii AJisi BUKOPUCTAHHSI B CUCTEMI BiJIEOCIIOCTEPEKEHHS 3a
CKJIA[IHUX OTOYYIOUMX yMOB (ikcarii 300pakeHHSI 3 KamMepu CUCTEMHU Oe3IeKHu.
[IpoBeeHO cepir0 eKCIepUMEHTIB, SIKI BKIIOYAJIM aHalll3 BiJIEONOTOKY B yMOBax
pi3HOI MPO30pocTi cepenoBuIa (iMiTalisi TyMaHy, 3a0py/IHEHHS. KaMepH ), YaCTKOBO1
OKJII0311 00’ €KTIB i MOBHOI BiJICYTHOCTI OCBITJIEHHS, & TAKOX OCOOJIUBOCTI poOOTH B
iH(hpauyepBOHOMY PEKUMI.

Knacuuna YOLOvV7 He 3aBXau eeKTUBHO pO3Ii3HAE 00'€KTH 31 Crielu(pigHO0
dbopmoro abo jeTansMu, HEOOXiTHUMHU IS TOYHOTO iAeHTH(iKyBaHHs 30poi. Tomy
aBTOPOM 3alpOIIOHOBAHO 1 BTIJIEHO 300pakeHHsI Ta aHOTalll MOAUIITH Ha TpPH
Habopu: TpeHyBanbHUU (70%), Bamigauiauii (20%) ta TectoBuit (10%). Lle mamo
3MOTy HaJIe)KHO HAJAIITYyBaTH MOJENb, OLIHUTH 1 MPOLYKTHBHICTH 1 3amoOirTH
nepeHaB4YaHHO. Ha HacTymHOMYy eTami NpPakTUYHOTO E€KCIEPUMEHTY HPOBELNEHO
npoiiec HaBYaHHs HEMPOHHOT Mepexi Yolov7, siKkuil € KpUTUYHUM ISl 3a0e3M1eUeHHs
BHUCOKOI TOYHOCTI po3mi3HaBaHHA 00'ekTiB. HaBuaHHsS Mozenl MPOXOZWIO 3
BUKOPHUCTAHHSAM CTBOPEHOI'O aBTOPOM JaTaceTy, 1o ckiamaBcs 3 2500 300pakeHb
XOJIOAHOT 30poi, MiArOTOBIEHUX Ta aHOTOBAHMX JJIs ONTHUMaIbHOrO HaBuaHHs. Kox
HaBuaHHsg Mozeni YOLOV7 HaBeneHO aBTOpOM B JtofaTKy b muceprartii.

Jlnst HaByaHHS Mojneni mposeneHo 50 uukmiB (enox). Lle o3nauae, mo Bech
natacer OyB KiJibka pa3iB MepeJaHuil 4yepe3 HEUpPOHHY Mepexy, IO I03BOJIUIIO
MOJIEJIi TMOCTYIIOBO MOKPAIyBaTH CBOI XapaKTEPUCTUKHU Ta HABUUTHUCS OUIbII TOYHO
ineHTH(iKyBaTH HOXi B pizHUX ymoBax. KimbkicTe ernox Oyna oOpaHa Ha OCHOBI
OamaHCyBaHHS MiXK TOYHICTIO Ta YaCOM OOYHCIIEHb, OCKIJIBKU 301IbIIEHHS KUTBKOCTI
ernoX MO)Ke MPHU3BOJWTH IO HETaTHBHOTO SIBUINA SIK IMEepeHAaBYaAHHS Mepexi MOAell.
[Ticns 3aBepmenns 50 enmox TouHicTh Moaeni gocsiria 90,1%. ABTOpoM BUKOPUCTAHO
nornepenHb0 HaBdeHy Mozaenb YOLOV7 s BusiBleHHs OO €KTiB Ha Kajgpax
BiZICOMOTOKY, IIBUAKOTO Ta TOYHOrO BHU3HAYEHHS KOOpPAMHAT OO €EKTIB.
BinmoOpaxkeHHsI pe3yJbTaTiB y peajlbHOMY 4Haci JO3BOJISIE CITYy)XOOBLSIM OINEpPaTUBHO
pearyBaTH Ha CHTyallif0. ABTOPOM TPUWHATO pIillIEHHS IOAO TMepexomay Bif
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TPaJUUIHHOrO CKaSIPHOTO MpEICTABICHHS O3HAK B mozeni YOLOvV7 po
BEKTOPHOTO, IO 03BOJISIE Kpallle MOAEIFOBATH CKJIAIHI 00'€KTH.

Ipencraieni aBropoM pimenHs € iHHOBALIHHHME, OCKLIBKH IOETHYIOTh
nepeBart YOLOV7 y mBHAKOCTI 06poGKH 3 MOKIHBICTIO KarncyiapHUX Mepex. Lle
AA03BOJIAE MOKPALyBATH PO3Mi3HABaHHS O00’€KTiB CKIaaHOi (OPMH i 3HAYHO
MiABULIMTH e(eKTHBHICTL aHANi3y Ge3neyHocTi cepeIoBUIla. 3anpoBaHKEH] 3MiHHA B
CTpykTypy Mozeni YOLOvV7 nossonunu oTpumaTw Kpallll 3Ha4eHHS TOYHOCTI 3
po3mi3HaBaHHs 06’€KTy XOJIOAHOT 36O

Jlucepraniiina po6ota odopmiena BiamoBiaHO 10 BHMOT Hakazy MOH Vkpaiuu
Biz 12 ciuns 2017 p. Ne 40 «ITpo 3aTBEP/DKEHHS BUMOT 110 O(OPMIICHHS TUCEPTALLiT.

OnpuaioaHeHHs pe3ybTaTis AucepTaniifHoi po6oTH

HaykoBsi pesynbrats nmceprarii BHCBiTIeHi y 4 HayKoBHUX myOiKamisx
3100yBaya, cepen SKMX: 4 CTaTTi y HayKOBHX BUJIAHHSX, BKJIIOYEHHX Ha Jary
OmyONiKyBaHHS 0 TepeiKy HayKOBHX daxoBux BugaHb VYkpainu. Takox
pesynbTath aucepTauii 6y anpoGoBaHi Ha HayKOBi (Gaxosiit KOH(epeHIrii.

Takum umHOM, HaykoOBi pe3ynbraTH, IO OMMCAHI B JAUcepTaniiHii  poborTi,
TIOBHICTIO BUCBITJIEH] Y HAYKOBUX MyGJTiKarisax 3100yBaya.

Henostiku Ta 3ayBasenns 10 auceprauiiinoi poboTn.

Jlo HenomikiB Ta 3ayBaxkeHb poGOTH CITij BiTHECTH:

1. B ma3Bi poGoru mumcepramii BUKOPHUCTAHO CIIOBOCIIOLyY€HHS ““BiAKpHUTI
HEHPOHHI Mepexi”, ane B camiii po6GoTi He 30BCiM JiTKO BU3HAYEHO, a caMme y
4OMy TIOJIATra€ BIAKPUTICTh [IUX HEHPOHHUX MEpPEXx.

2. He 30BCiM KOpPEKTHO BH3Ha4Y€HO Ha3By NYHKTY 3.6 poOOTH i Kpalie 3amicTh
CJIOBOCIIONY4EHHS  “JIorika pobGOTH...” BHKOpUCTATH CJIOBOCIIOJTyYEeHHS
“TexHi4Hi ocobauBOCTI YyHKIiOHYBaHHS. ..” (cTop.106).

3. B posnini po6otu «38/130k poGoTH 3 HAayKOBHUMH IIpOrpaMaMH Ta TEMaMM»»
HE HaBe/leHI Ha3BH KOHKPETHMX TeM, IOCOIOKETHHX UM JIOTOBIpHHUX, 3a
SIKUMH TIPALFOBaB aBTOP.

4. Marematiyni BUpasu 10 TekcTy AMCepTalii IPOHYMepOBaHi pijKko.

5. Jlani anroput™iB Mepex y mimposmimi 1.7 noTpeOyIOTh KOHKPETHHUX
IPUKIIAIB.

6. Posxin 2 Mae Benukuii NPOLEHT OMISATOBHX marepiaiiB. 45 cropiHOok
OTJIIIOBUX MaTepiamiB — 1e 30% poOoTH. 3a3BHuail OrisAa0BI YACTUHH
ckianarTh 15% poborw.

7. Ha pucyrky 2.1. Tpe6a 6yno 6 nokasaru KOOpJIMHATHY IPHUB/SI3KY 00/€KTy,
TOAL aHalli3 JaHUX PUCYHKIiB OyB Gu Gimbi KOHKpeTHUM. PucyHnok 2.2. He
TOKa3ye€ pe3ybTaTiB poGOTH aBTOpa, IOCKIIAHHS Ha [59].




8. baxaHo , 100 aBTOp HE MPOCTO TEKCTOM ONMUCYBaB AJITOPUTMHM, a IIPUBO/IUB
iX OJIOK-CXEMH.

9. € moBTOPH B MOCUJIAHHSX HA OJIMH PUCYHOK (3.17).

10.AKTH BIIpOBaKEHHSI Pe3yJIbTATIB BiJICYTHI.

11.Anpobaris poboTyu HaBeleHa, ajie y MOAAIBIIOMY PEKOMEHIYEThCSI aBTOPY
OpaTH OiJbIll aKTHBHY y4acTh y HAYKOBHUX CeMiHapax Ta KOH(epeHIisaX.

BBaxcaro, 1110 BUCIIOBJICHI 3ayBa)K€HHS] HE € BU3HA4YaJlbHUMHU 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPAKTUYHY 3HAUMMICTh pe3yJIbTaTiB Ta HE BIUIMBAIOTh
Ha MO3UTUBHY OLIHKY JUCepTaliifHOi poOOTH.

BucHoBoKk npo aucepraniiiny podorty

BBaxaro, 1m0 aucepraiiiiina poborta 3m00yBada CTyneHs JOKTopa (inocodii
ITepeBep3eBa Oumnekcisi AnmpifioBuua Ha Temy «Biakputi HeWpoHHI Mepexi B
QJITOPUTMAx pO3IMi3HABaHHS BidyallbHOI iH(MOpMaLil s EeJeKTPOHHUX CHCTEM
Oe3rekW» BHKOHAHa Ha BHCOKOMY HAyKOBOMY piBHiI, HE NOpYIIy€ IPUHIIMIIB
aKaieMiqHO1 JOOPOYECHOCTI Ta € 3aKiHUEHUM HayKOBUM JOCIIDKEHHSIM, CyKyITHICTb
TEOPETHYHUX Ta MPAKTUYHUX Pe3yJIbTATiB SIKOTO PO3B'si3y€ HAayKOBE 3aBJaHHS, IO
Ma€ iCTOTHe 3HAYeHHs s raiy3i 3HaHb ~EnexkTpoHika Ta TeleKkoMyHiKaiii .
Jlucepraniiina poboTa 3a aKTyalbHICTIO, MPAKTHUYHOK I[IHHICTIO Ta HayKOBOIO
HOBHM3HOIO TIOBHICTIO BIiNOBiJla€ BUMOTaM YMHHOTO 3aKOHOJABCTBAa YKpaiHW, LIO
nepenbaveni B m.6 — 9 «I[lopsiaky mpuCyKEHHs CTyNeHs Hoktopa ¢inocodii Ta
cKacyBaHHS pillleHHs] pa30BOi CIieliaTi30BaHOI BYEHOI pajyl 3aKjady BHILOI OCBITH,
HAYKOBOI YCTaHOBH TPO MPUCYDKEHHS CTyTeHs JoKTopa (pinocodii», 3aTBEpAKEHOr0
[ToctanoBoro KabGinery MinictpiB Ykpaiau Big 12 ciuns 2022 p. Ne 44.

3n00yBau IlepeBep3eB Omnekciii AHIPIHOBUY 3acCilyrOBy€ Ha MPUCYKCHHS
cryneHs qoktopa dizocodii B ramysi 3HaHb 17 «EnexTpoHika Ta TeleKkoMyHiKalin» 3a
crietianbHicTIO 171 «EnekTpoHikay.
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