BIAI'YK
o(iIiitHOro OMOHEHTa TIOKTOpa TEXHIYHUX HayK, nmpodecopa ['Harymenko BikTopii
Bonogumupisan Ha aucepTatiiiny po6oty Cuzonenko Onexcanapu IMUTpIBHU Ha
TEMY
«PO3POBJIEHHSA TEXHOJIOT'TI TA IPOTPAMHUX 3ACOFBIB
BUSBJIEHHS TA PO3III3BHABAHHA OB’€EKTIB Y PEXKUMI
PEAJIBHOI'O YACY»,
MO/IaHy Ha 300yTTS HAYKOBOTO CTYIICHs TOKTOpa ¢inocodii 3a cnerianpHicTiO 121
[HxeHepist mporpaMHOro 3a0e3NneYeHHs

AKTYaJIbHICTh T€MH JUCEPTALIITHOI podoTH

BusiBieHHss 00'€KTIB € BaXJIMBOIO TEMOK JIOCHIDKEHb Yy  Tamy3i
iHQOpMAIIHHUX TEXHOJOTIH, $Ky I[IHPOKO 3aCTOCOBYIOTH VY BIMCHKOBUX 1
LIUBUIBHUX 3aBJIaHHIX, SK-OT TEOJIOTIYH1 JOCHIIKEHHS JOBKULIS, MOHITOPHUHT
JIOPOXKHBOTO PYyXy, MICbKE TUIaHYBaHHSI, 3eMJIEPOOCTBO Ta JIIKBIJAIlld HACIIJIKIB
CTUXIMHMX JuX. TpaauiiiiHi METOOU OTPUMAHHS JAHUX  3/€OUIBIIOTO
MOKJIaJIAl0ThCA HAa KaMepH 1 MUIOTOBaH1 JiTaku. OCTaHHIMU poKaMu O€3MiJIOTHI
mitaneHi amapatu (bnJIA) craroTh Aenani MOMyNSPHIIIAMU, TOMY II0 MalOTh TaKi
nepeBary, sk HEBEJIUKUM PO3MIp, THYUKICTh 1 TPOCTOTA YIIPABIiHHS.

[cTopuyHO BUsBIEHHS 00'€KTIB Ha 300pa)K€HHSAX, OTPUMAHUX 3 Kamep, €
OJIHIEI0 3 HAaWOLIBII paHHIX 337a4 KOMIT'HOTEPHOro 30py, mouumHarouud 3 1960-x
pokiB. BinTonl BUSIBIEHHS 1 PO3Mi3HABAHHS KaTEropiil 00'€KTIB pO3IIISIAAE€THCS SIK
KITFOUOBHH €JIEMEHT OY/b-SKOi CHCTEMH IITYYHOTO 1HTENIEKTY. JIJIT IbOTo 3aBaaHHs
BUKOPUCTOBYBAJIM 0arato METOIB KOMI'TOTEPHOTO 30py.B sikocTi o/Hi€l 3 OCHOB
KOMIT'FOTEPHOTO 30py TPAIUIIIHHOTO BUSBICHHS O0'€KTIB € CTAaTUCTUYHI METOJIU.
Opnnak BenM4Ye3HUN OOCST JaHWX BIUIMHYB HA MPOAYKTHBHICTH IMX TPATUIIAHUX
METO/I1B. 3 TOSIBOIO TEXHOJIOTIi TNIHOOKUX HEHPOHHUX Mepexk (TTuOOKe HaBUYaAHHS)
BHUCOKOPIBHEB1 O3HAKU 300pake€Hb MOJKHA OTPUMYBATH 3a JOTOMOTOI0 JCKUIBKOX
3rOpPTOK 1 mIapiB o0'€THaHHS, IO 3a0e3neuye BUsBICHHS 00'ekTiB. 3 2015 poky
MIMOOKI HEHPOHHI MEepeXki CTajaud OCHOBHOK OCHOBOIO JIJIsi BUSIBJICHHS O0'€KTiB
brnJIA. OnHak icHye 6araTto HOBHUX TMPOOJieM, TOB'SI3aHUX 13 BUSBJICHHSIM 00'€KTIB
BITJTA mopiBHSIHO 3 BUSBIJICHHSIM Ha3eMHHUX O0'€KTIB, TAKMX SIK MPOOJieMa HU3BKOT

SKOCT1 300pakeHHs 1 CKJIaJHa poosiema QoHy.



Crin BiA3HAYUTH, IO ICHYIOYl aJTOPUTMH MAIIMHHOTO HaBYaHHS Ta MOJEI
ITIMOMHHOTO HaBYAaHHS PO3Mi3HABaHHSA 00’€KTIB Ha HU(POBHX 300pakKeHHAX HE
3aBXKJIU BPaxOBYIOTHh crienn(}iuHi 0OMEXEHOCTI Ha OOYMCIIOBANBHI pecypcu Ta
crienndiKy opraHizaiii OTPHUMaHOI0 BiJIEONOTOKY naaHux bnJIA, mo 3aBaxae
JOCSTHYTH MOTPIOHOT TOYHOCTI Kj1acudikarii 00'eKTiB.

[{uM 00YMOBIIOETHCA aKTyaJIbHICTh AUcepTaliitHoi podotu Cuzonenko O./1.,
sSKa TPUCBSYCHA BUPIMICHHIO HAYKOBO-TEXHIYHOI 3ajaul po3poOili edeKkTHBHOI
TEXHOJIOTI] TamporpaMHHX 3aco0iB poO3Mi3HAaBaHHA OO'€KTIB y BIJCOMOTOIl Yy
PEXHUMI PEANbHOTO Yacy3 ypaxyBaHHIM CIIEIU(PIUHUX YMOB CIIOCTEPEKEHD 3 0OPTY

brnJIA Ta ananizy BiANOBIAHUX ITU(POBUX KAJPIB.

3B’930K po00TH 3 HAYKOBHMH MPOTrPAMAMHU i IVIAHAMM

Hocnimxenns, mo OyiM BUKOHaHI 3700yBadeM, MOB'S3aHI 3 peani3alli€ro
MMOTOYHUX Ta MEPCIEKTUBHUX IJIaHIB HayKOBOI T4 HayKOBO-TEXHIYHOI AISIIBHOCTI,
[0 BUKOHYBaJIMCsS B J[HINPOBCHKOMY HalllOHAJbHOMY YHiBepcuTeTi iMeH1 Onecs
['oHuapa TaB pamkax AOCHIIPKEHb HAYKOBOI IIKOJU «[H(popMaliitHi TEXHOIOTIi

00poOKM CTaTUCTHUYHUX JaHUX» Ha Kadeapl maTeMaTuyHoro 3ade3neyeHHss EOM.

CtyniHb OOIPYHTOBAaHOCTI Ta [OCTOBIPpHICTb HAYKOBHUX IOJIOKEHb,
BHCHOBKIB i pekoMeHaauniil. AHam3 cy9acHUX JIOCTI/DKCHb 3a TEMOIO JHCepTallii
N03BOJIMB  3700yBaueBl  BU3HAYUTH T[E€peBard Ta  HENONIKA  ICHYIOUYUX
METO/IIBPO3Mi3HABAHHSA OO0'€KTIB Ta TEXHOJIOTIT IMOOKHX HEHUPOHHUX MEpex, 3
ypaxyBaHHAM OCOOJMBOCTEHl yMOB CIIOCTEPEKEHHsS, WI0 BIJIMBAIOTh HAa
(dbopMyBaHHs BXIJTHOTY MOTOKY JIaHUX, 3 TMOJANBIIUM OOIPYHTYBAaHHSM METH Ta
3aBlaHb JaMcCepTaliiHoi poboTu. [lpumyreHHs, TPUHHATI B TEOPETHUYHUX
JOCTIDKEHHAX POOOTH, € KOPEKTHHMH, a OTPHMaHi pe3yJabTaTH HE Cymnepedyarh
BIJOMHM VSBJICHHSIM Teopii KOMIT IOTepHOTO 30py. IlepeBipka TeopeTHuHUX
PE3YJIbTATIB 3 BAKOPUCTAHHSM Cy4YaCHUX MPOTrpaMHUX 3ac001B MiATBEPIMIA BUCOKIM
CTYIHB 1X aJIEKBATHOCTI JIJIsl TOCTIPKYBAHOTO KJ1acy 3ajiay.

JIOCTOBIpHICTh Ta OOTPYHTOBAHICTh 3alPOINIOHOBAHUX METOIIB 1 3aco0iB
MIATBEPIKYETHCS PE3yJIbTaTaMi €KCTIEPUMEHTAIIBHUX JOCTIKEHh Ta KOPEKTHUM

3aCTOCYBAHHSM METO/IIB, iK1 OyJIM BUKOPHUCTaHI IiJ] 4aC BUKOHAHHS pOOOTH.



HaykoBi TmoOXEHHA, BHUCHOBKM Ta peKoOMeHpalii, cpopMylIbOBaHI B
aucepTalii, JIOTIYHO BUIUIMBAIOTH 13 PpE3yNbTaTiB, OTPUMAHUX 32 JOTOMOTOIO
YITKUX BHUKJIQJ0K. TOMy MOKHa CTBEp/IKYBaTH, IO BHUCHOBKM Ta MPaKTHYHI
plllIeHHsI, OTpUMaHi y poOO0Ti, KOPEKTHI, JIOCTaTHHO OOIPYHTOBAHI1 i1 MOXYTh OyTH
PEKOMEH/IOBaH1 /10 BUKOPHCTAHHS MPU BUSBJICHHSA Ta PO3Mi3HABaHHS 00 €KTIB Y

pEXKUMI PeaIbHOTO Yacy

HaykoBa HOBHM3Ha pe3yJbTaTiB AMcepTaAlliiiHOI pOOOTH.

Bukonana poGoTa cBoiMH pe3yjibTaTaMH BHOCHUTH BKJaJ B PO3BUTOK
BIIMOBITHUX PO3ILIIB Teopii KOMMIOTepHOro 30py. OTpumaHi pe3ynbTaTu €
PO3B'SI3KOM  3aj7la4l MIABUIIEHHS TOYHOCTI posmnizHaBanHd Ta BUABJIEHHSA
00’€KTIB Y peKHUMI PealbHOTO YaCyIUIIXOM yJIOCKOHAICHHS BiAMOBIIHUX MOJEeH
HEHPOHHUX MEPEK, TEXHOJOT1HA TNIMOMHHOTO HAaBYaHHS Ta pO3pOOJIEHHS METOMIB 1
3aCcO01BIOKpAIEHHS TPOTPaMHUX PIIIEHb NPU BUKOPUCTaHHI Ha O6opty brJIA .

ABTOpOM 6nepuie po3po0JIEHO apXITEKTypHE pillleHHs NOOYyAOBH HEWPOHHOI
3rOPTKOBOI Mepexki 3a7adl BUSBIICHHS, pO3Mi3HABAHHS Ta BIJCTEXKEHHS 00'€KTIB B
pEXUMI pEaNbHOr0 4acy, 3 BUKOPHCTaHHSIM B po3poOieHid TexHosorii PFNB-
050Ky, KUl 0azyeThCs Ha apXiTekTypHomy pimieHHi Faster-Net, Ta uepimenns e
ONTHUMI30BaHe ISl 3a7a4 KOHKPETHOI npeaMeTHoi o6sacti. ChopMOBaHO BIACHUN
HaOlp JaHux Juist  ampoOarii  po3po0JeHOi TEXHOJOTil M0  MIATBEPIKYE
e(eKTUBHICTh PO3pPOOJICHOT MOJIEI.

Y  poboTi 6nepuie 3ampONOHOBAHO APXITEKTYpy KpocmiarGopMHOI
010/110TeKH, SIKa € M'SITUMACIITAOHOI CTPYKTYpPOIO 1 MICTHTh MEXaHI3M YBaru
BiFormer 3 Manoro 00YMCIIOBAIBHOIO MOTYXKHICTIO, IO JIO3BOJISIE TMOKPAITUTH
TOYHICTh BUSIBJICHHS MajuX 00'€KTIB Ta MOKpAIIlye yBary 0 KI4Y0Boi iH(opmarltii
Ha KapTi 00'€KTiB.

Taxox enepuie TpoBEICHO MOICTIOBAHHS MOPIBHSIIBHUX €KCIIEPUMEHTIB Ha:

—YOLO v9 Ha HeBenukoMmy HaOOpl JaHUX, sSKE TMOKa3aj0 BUKOPHUCTAHHS
dbynkiii perpeciitnux BTpaT WIoU v3 HalieQeKTUBHINIOW [Jis MOO0YI0BaHOI
MOJIEI.

—HEBEJIMKIN KUTBKOCTI 300pakeHb MPH JI0AaBaHH1 10 0a30BOi Mojesi OJIOKIB
nerextyBanus rpynu PFNB, sxi 06'e1ayroTh qpiOHI 0COOIMBOCTI IapiB HEHPOHHOT

3rOPTKOBOI MEpEXi, 10 30LIbIIyE Ha HEBEIMKOMY HAOOpl JaHUX YycCepeaHeHe



3HaueHHs MAP Ta npu iX 0HOYaCHOMY BUKOPUCTAHHI pO3MIp MOJEINI 1 KUTbKICTh
rmapamMeTpiB 3MEHIITYEThCS;

—nokpaieHiit mogent YOLO v9 P, sika BinmpizHsieTscs Bif 0a30BOi Mozeni
YOLO v9 ¢yHKui€0 BTpaT, METOJOM 3JIMUTTS Ta MOJIU(]PIKOBAHOIO apXITEKTYPOIO
OJIOKy po3Mi3HaBaHHS, 110 HA HEBEIWKOMY HAOOpi JaHUX JO3BOJWIO OTPHUMATH
MOKpAIICHHSI YCEPEIHEHOTO 3HA4YCHHS CEPEeIHBbOCTATUCTHYHOI 1 CEepeaHbOI

TOYHICTb.

KopoTkuii anaiiz 0CHOBHOIO 3MicTy Aucepramii

VY BCTymi 0OTpYHTOBAHO aKTyalbHICTh TEMH JUCEpTAallll, BA3HAYEHO METY Ta
OCHOBHI 3aBJlaHHS, MpeAMET Ta OO0’€KT, BIJIOOPaKEHO HAYKOBY HOBHU3HY 1
NPAaKTUYHE 3HAYECHHS O/IEP)KAHUX PE3YJbTAaTIB.

VYV nmepmioMmy po3aiai  MPOBEICHO aHaji3 3 ICHYHYHX ITJIXOAIB METOIIB

BUSIBJICHHSI, PO3IMI3HABAHHS Ta BIJACTEXKEHHS OO’€KTIB Ta MOJEJeH TIUOOKOro
HaB4yaHHs. Ha OCHOBI MpOBENEHOr0 aHali3y JITepaTypHUX JKEpPEI BU3HAUYCHO
OCHOBHI 33J1a4l 1 Ipo0JIEMH, SIKI BUHUKAIOTh Yy peaji3allii IHTeJIEeKTyalbHUX CUCTEM
y PEXKHMI PeabHOTO Yacy, BKIIOYAOYM OOpOOJIEHHS BEJIUKOro OOCATY JaHUX, Ta
ONTHUMI3allil0 IMBUAKOCTI POOOTH MPOrpaMHUX 3acO0IB. BU3HAYEHO MOMAIBIII
HATMPSIMKH I1JIBUILIEHHS] TOYHOCTI 1IeHTU(]iKaIii 00’ €KTiB.

VY apyromy po3aimipo3po06eHi 1 MpOTECTOBaHI METOAU TITMOOKOTO HaBYaHHS

JUISL  BUSIBJICHHS, PO3MI3HABAHHA Ta BIJACTEXEHHS OO0 €KTIB Ha LUPPOBUX
300pakeHHSX. YBara JOCHII)KEHHSI aKIEHTYe€TbCcs Ha OOIPYHTYBaHHI BHOOpY
anroputmiB cimeiictB YOLO Ta Faster R-CNN, eram mnpenponeciara mis
MOJIANIBIIIOT0 BUKOPUCTAHHS JaHHUX Yy Mojemi. Po3poOiieHo apXiTekTypy mojeni
YOLO v9 P (na 6a3i mogemn YOLOVY), sika 3acHOBaHa Ha MOJIYJIBHOMY T1JXO/Il,
JIEMOHCTpPY€E aJalTUBHICTh 10 3MIHHMX YMOB IOBEIIHKH OO'€KTIB B PEXHMI
peasbHOro Yacy, 1o 3ade3neuye cTabibHy poOOTy MpOrpaMHOIo 3aco0y.
3anponoHOBaHMMHU ACHOBHUMU 3MiHaMH apXxiTekTypu mozaeni YOLO v9 P e
JIOaTKOB1 OJIOKH, K1 BIAMOBIIAIOTH 3a BUPIIIECHHS 3a7adl BUSBJICHHS 00'€KTIB
MajioTo pO3Mipy; JOJATKOBI OJIOKM CHPSIMyBaHHS Ha MOJAIBIIY ONTHUMI3aIlII0
MPOIIECY BUAUICHHS O3HAK, JOJATKOB1 OJIOKM JJIS 3MEHIICHHS OOYHCITIOBAILHOI
CKJIQJTHOCT1 Ta TOKpAIICHHS yBard MOJENl J0 KIIYoBOi 1H(MOpMAIli y BXITHUX

O3HaKax.



Y TperboMy po3AimiOyno CHpOEKTOBAaHO, PO3POOJICHO Ta MPOTECTOBAHO
TEXHOJIOT1I0 PO3Mi3HABaHHS Ta BIJICTEKEHHS 00'€KTIB B PEKMMI PEATHHOTO Yacy 3
BUKOPHCTAHHSAM TJIMOOKOTO HAaBYaHHSI, MPOBEJACHO aHAJI3 OTPUMAHUX PE3yIbTaTiB
poboTH PO3poOJIEHOT TEXHOJIOTIT MpH TOPIBHSAHHI 3 ICHYIOUMMH MPOrpPaMHUMU

pILIEHHSIMU TallpoBeieHO (POPMYBaHHS BJIACHOTO HAOOPY JaHUX.

IIpakTHYHe 3HAYEHHS Pe3yJbTATIB AUCEPTALiIITHOI POOOTH.

[IpakTruHe 3HAYECHHS OJEpKAHUX PE3yJbTATIB IMOJSITa€, HacaMmIepes, B
PO3pO0ICHHI METOIIB 1 BIAMOBIAHOTO MPOTPAMHOTO 3a0€3MEeUEHHSI, SIK1 JJO3BOJISIIOTh
aBTOMATH3yBaTU MpolecH Kiaccudikaiii mnpu a”ami3zi  00'€KTIB B PexKUMI
peabHOTro Yacy 1 THM CaMUM 3a0€3IeUyIOTh MIJBUILEHHS JOCTOBIPHOCTI OI[IHKU Ta
IPOTHO3YBaHHS TMOKAa3HUKIB TOYHICTbTAaKMX cucTeM. Pe3ynbratu poOoTu
BIIPOBA/KEHI y OCBITHBOMY Iiporieci kadenpu MarematudHoro 3abe3neyeHHs
EOM JIHINpOBCHKOr0O HalIOHAIBHOTO YHIBepcutery imeHi Omnecsa ['oHuapa B
JEKIHHNX Kypcax Ta MPaKTHKyMaxX MUCIHILTIH «AJTOPUTMH aHaJi3y Ta METOIM
OmnpaloBaHHsA 300paxkeHb» «CHCTEMM IITYYHOTO IHTENEKTY», «lnbOuHHe
HAaBUAaHHA» Ta BUKOHAaHHI KBalmi(ikamliHUX poOIT 3100yBaviB. Pesynbratu
JUCepTalli MPOWIILIN TOCHIIHULIBKE BHUMNpOOyBaHHS Ha mignpuemcti TOB
«KAHBOH THXHWHIPIHI» mnpoekt «FridgeEye», 1mo mo3BoJis€e TPOBOIUTH
po3Mi3HaBaHHs 00'€KTIB y pealbHOMY 4aci 3 oOMexeHsMH 3a pecypcamu.Kpim
TOTO, 3alPOIMOHOBAHI METOM MAIOTh MEPCIICKTUBU iX MPAKTUIYHOTO BUKOPHUCTAHHS
JUISL  pO3pOOJICHHST TPOrpaMHOro 3a0e3MeueHHs i1 TOBHICTIO Ta HalliB
aBTOHOMHUX briJIA.

Odopmiaennss  aucepranii, JOTPUMaHHA  BHMOI  aKaJAeMidHOI
AO00OPOYECHOCTI Ta MOBHOTA BHMKJIAJAY HAYKOBHMX II0JIO)KEHb Ta pe3yJIbTaTiB B
onyO0JIiKOBaHMX Mpausx

3a cBOiM 3MiCTOM JucepraiiiiHa poboTta 3m00yBauku Cuzonenko O. JI.
MOBHICTIO BijnoBigae CTaHaapTy BUIINOi OCBITH 31 cremianbHOCTi 121 THxkeHepis
MPOrpaMHOro 3a0e3MeUYeHHs Ta HalpsMKaM JO0CIIKEHb BIJMOBIIHO /10 OCBITHBOI
nporpamu «IHx)eHepis IporpaMHOro 3a0e3MeYeHHS.

[ToBHMI1 00cAT poOOTH CTaHOBUTH 172 CTOPIHOK IPYKOBAHOTO TEKCTY, 3 HUX

OCHOBHHM TeKCT — Ha 161 ctopinkax. CiMCOK BUKOPUCTAHUX JKEPEN MICTUTH 47



HalitMeHyBaHb. OQOpMIICHHS IucepTalii BIAMOBIIAE YyCIM HEOOXITHUM BHUMOTAM.
Jluceprallisi HamucaHa JOTIYHO, JOCTYMHO, Ha BHCOKOMY TEXHIYHOMY pIBHI 3
BUKOPUCTAHHAM Cy4acHOi TepMiHOioTii. OCHOBHI BHCHOBKM 1 pPEKOMEHJAIll
JIOTIYHO BUTIKAIOTh 13 pe3yJbTaTIB, SIKI HaBEACHO y po3iiinax pobotu. OTpumani
pe3yJbTaTH CBIUaTh MPO BHUCOKY 1HIUBIAYalbHICTH poO0oTH. [I0 BChOMY TEKCTY
JUCEpPTallli MPOCTEKYETHCS ABTOPCHKUNM CTUIb. Y JHCepTallli HE BHUABICHO
TEKCTOBUX 3aM03WYEHb 1 BUKOPUCTAHHSA HAYKOBUX PE3YJIbTATIB 1HIIUX HAYKOBIIB
0e3 ToCIIaHb Ha BIIMOBIIHI JKEpEa.

OCHOBHI pe3yJbTaTH AOCTIIKEHHS OMyOIKOBaHO y 9 HAyKOBUX Mparisix, 3
AKkuX: 4cTaTTl y HaykoBMX (DaxOBHX BHUIAHHAX YKpaiHM,a TakKoX S Tmpallb
anmpoOarifHOro XapakTepy — Yy Marepiamax 1 Te3ax KkoHdpepeHiii. OcHOBI
MOJIOKEHHS TUCepTallli MOBHICTIO BUKJIAJEHO B OIMyOJiKOBaHUX Ipausgx. Bumoru

1010 KIJTBKOCTI Ta SIKOCT1 MyOJIiKaliii BAKOHAHO.

Heponiku Ta 3ayBakeHHsI 110 JUCePTALiHHINA po0OTI.

1. 3n00yBauka periaMeHTye TeMmy podotu «Po3poOieHHs ... mporpaMHUX
3ac001B BHUSIBJIICHHS Ta PO3MI3HABaHHS OO €KTIB y PEXHUMI PEaJTbHOTO 4Yacy»,
HaTOMICTh y Po3mimi 3 He HaBeneHO HI PO3pOOJICHOTO IPOTrPaMHOHO
3a0e3nedeHHs, Hi TOCWJIAaHHS Ha HBOTO Yy BUIBHOMY JOCTyIi abo
BripoBakeHHs. [locunanusa Ha BiacHi npaii (po3poOku) aBTopa fajino 0 3Mory
JIETKO TEpPECBIIYUTUCSA Yy BUKOHAHHI BUMOIHM ILIOJO peaii3alii pe3yJibTaTiB
JUcepTaltii.

2.. Ha wmow naymMKy, HEKOPEeKTHO C(hOpMYyJIbOBAaHWHAYKOBA HOBHM3HA
pe3yNbTATIBAUCEPTAIIITHOTO JOCTIHKEHHS, OCKIIBKH «BIEPIIE PO3pOOIEHO
apXITEKTYpHE PIIICHHS ..., IO BIIPI3HIETHCS BiJ] ICHYIOUOTO PIIICHHS TUM, 10
BUKOPHUCTOBY€E OUIBIIY KIJIBKICTh OJIOKIB pO3Mi3HABaHHA O00'€KTIB Pi3HOTO
pO3MIpy...»,  «BIOEpIIE  MPOBEACHO  MOJCITIOBAHHS  TOPIBHSUIBHUX
excriepuMeHTiB Ha YOLO v9  ..» € mojanbliuM pO3BITKOM TEXHOJOTI]
pO3MI3HaBaHHs Ta BIJCTEKEHHS 00'€KTIB.

3.V migpo3aini 3.3 nuUcepTaHTKa BUKOHYE BHM3HAUCHHS Ta aHaji3 BUMOT 0
TEXHOJIOTIi Ta CepeNoBHUINA I PO3POOJICHHS MPOTPAMHOTO 3a0e3MEeUeHHS,

MIPOTE BOHA OMHMHAE CBOEIO YBAro Ba)KJIMBI HE(PYHKIIOHAIbHI BUMOTH (CTOP.



148-149) mist Oyab-sIKOTO TPOTpaMHOT0 3a0€3IeUeHHs, K SKiCTh, HAIHHICTD,
Oesreka, 3pydHicTh BUKopucTanHs (usability), Tomro.

4. Ilo3a yBaroro 3aJUIIeH] NUTaHHS 3aJIeKHOCTI PO301KHICTH
pe3yJbTaTIBPO3II3HABAHHS Ta BIJICTEKEHHS O0’€KTIB B PEKHUMI PEabHOTO
4acypo3po0IeHUX aBTOPOM TEXHOJIOT1H (Hanpukiaa,npu Bukopuctandi WIloU
v3 B YOLO v9 Ha 0,7% (cTop.150), YOLO Vv9 P - nokpamenussin 2,5% 10
14,1% (ctop. 151)).

5. ¥V poborti po3rasaaoThes BigoMi apxitektypu HerpoHHux mepex (R-CNN,
Fast R-CNN, YOLO v3, YOLO v5, YOLO v8, YOLO v9) (m.1.2, 2.1,2.2),
(yHKUIT BTpaT Ta ME€XaHI13M yBaru, npu boMyClnHCOK BUKOPUCTAHUX JHKEPET
MICTUTB TIepexpecHi nmocuians. JlomipHine Oyno 6 3aMiHUTH MMOCUJIAHHS Ha
IEePBUHHI, SKI MICTATh JIMCHO OCHOBHI JIOCTIUKEHHS Ta MalTh HaJICKHI
MOCWJIaHHS Ha BIANOBITHE JKepeno. B TekcTi auceprarnii 3ycTpidaroThCs
JIPYKapChKi MOMUJIKU Ta CTUJIICTUYHI BaJIu.

6. Y poboTi 3ycTpidaroTbes MOHATTA «MepekeBa moaenb Y OLOy, «3ropTkoBa
HeliponHa Mepexka YOLO», «rexnomoris YOLO», ski noTpeOyroTh
yHi(iKalli 10 €IUHOI TepMmiHoJIOTii. B TeKcTi aucepraiii 3ycTpidyarOThCs
JIPYKapChKi TMOMUJIKM, HE KOPPEKTHHM TMEpeKiIaJl aHTJIOMOBHHX BHU3HAauY€Hb
(«average precision -cepeHs MoxXuOKa») Ta CTHIICTHYHI BaIH.

BBaxkato, 1110 BUCJIOBIICHI 3ayBaXKCHHSI HE € BU3HAYAJHLHUMU 1 HE MPUMEHIIYIOTh
3arajJbHOI ~ HAayKOBOi HOBU3HM 1 TMPAKTHMYHOI  3HAYyIIOCTI  pe3yJbTaTiB
JTUCEPTALlIMHOTO  JOCHI/DKEHHST Ta HE BIUIMBAIOTh HAa TO3WTUBHY OI[IHKY

TUcepTaliiHoi poooTH

3aranbHa OWiHKA QMcepTANIHHOI pOOOTH.

BBaxato, mo npucepramiiina pobOoTta 3m00yBaua cTymeHs 1oKTopa (inmocodii
Cuzonenko Omnexkcanapu JmutpiBHM Ha Temy «Po3po0jeHHsI TexXHOJOrii Ta
NPOrpaMHMX 3aCc00iB BHUMIBJICHHA Ta PO3MI3HABAHHA O00’€KTIiB Yy pexuMi
peajbHOro 4acy» BHKOHaHa Ha BHCOKOMY HAayKOBOMY piBHI, HE MOpYIIy€
OPUHIMITB  aKaJeMidyHOI  JOOpPOYECHOCTI Ta € 3aKiHYEHUM  HayKOBUM
JOOCTIKEHHSIM, CYKYIHICTh TEOPETHUYHUX Ta MPAKTUUYHUX PE3YJIbTATiB SKOrO
pO3B'si3y€ HayKOBE 3aBJaHHsS, LI0 Ma€ CYTTE€BE 3HAYEHHS [UIsl Taly3l 3HaHb

«Iadopmarriitai TexHosoriiy. Jlucepraiiitana podoTa 3a akTyaJabHICTIO,
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