
TonoBi pasoBoi cneuianisoBaHoï BYeHoï payu 

HauioHanBHOro yH0BepcHTeTy «JlbBiBCLKa NOniTeXH0Ka» 

AKTyaNbH0CTb 

1.T.H., Ipoecopy TecniOKy BacHIIO MuKOJnaHoBHYy 

nOKTOPa TeXH0YHHX HayK, npocecopa IlonitaHCbKOrO PycnaHa JleoHinoBH4a 

Ha AHcepraui~Hy poQoTy Mpaka BacHIA BorNaHOBHa 

«Memodu ma 3acobu po3ni3HasaHHA PyxOMUx O6 'EKmis & meneKOMYHikayimnux 

CUCmeMax 6 peanbHOMy Macumabi yac» 

BIJTYK OOILIMHOrO OINOHEHTA 

IIONAHy 10 3axHCTy Ha 3106yTTA HayKOBOro cTynEHA AOKTOpa pinoco¢ii 

3 rany3i 3HaH5 17 «EnexmpOH0Ka ma meneKoMynixayiï» Ta cneuianbHOCT0 

172 «TeneKoMyHiKayiï ma padiomexnika» 

BI0CKOHAJIeHHA 

AKTyaIbH0CT5 TeMH 

TeMH poõoTH 3yMOBJIEHa BaKJIHBOFO 

po3Ii3HaBaHHA pyxoMHX 06°EKT0B B 

HaykOBO-TeXH0YHOO 

TeneKOMyHikauimHHX 
npooneMOIO, a caMe 

CHCTeMax B peaIBHOMY MacuITa6i yacy. ocarHeHHA y chepi KOMIT'IOTepHOro 3opy He 

CTOATH Ha MiC;0, TaK caMO, AK 0 nporpecy uinoMy. o icHYIOYHX IIpobreM A01aroTBCA 

HOB0, AKi, y CBOKO Yepry, nOTPePyIoT5 HOBHX i epeKTHBHHX pimeHL. BoHH CTBOPiOrOTBCA 

AJIA NeBHOÏ raTy3i Ta npHKJIaIHOÈ IIpO6neMH. Tak, HanpHKJaI, rIHÕOKe HaByaHHA 

IIpH�IIJIO Ha 3MIHY KIaCHYHHM MeTOMaM KOMII'KOTepHOro 3opy, ocKiJIbKH BHHHKJa 

KJIacHYHI MeTOIH 
Heo6xiFH0CTL 36iTbIIHTH TOTH0CT5 KIaCH)ikauii, i Ha TO� yac 

BHpiuyBaIH i He nocHTH AK0CHO. Tak camo MOKHa CKasaTH i npo 3agay inenTHO0Kaii, 

a came npo 1eTeKTYBaHHA Ta po3II03HaBaHHA 061H4. J1A ii BHpiueHHA 3acTOCOBYIOT5 

CIipHAJIO Oe3IneKH. Po3BHTKY oCTaHH0X CHCTeMH Ta pisH0 KOMIJIEKCH 
OCKiJIbKH HabaraTO 3pyHiue 

3HaYHe 

CHCTeM KOMIN'OTepHoro 30py, 

BCTaHOBHTH B0FeokaMepu, Ta y aBTOMaTHYHOMY peKHMI aHaii3yBaTH IpOueCH, Io 

BinQyBaeTbCA. HanpuKJiai, CxoKH� CUeHapiH peani3OBaHHÝ y aepornopTax, AJIA 

ninTPHMKH Pe3IeKH. BiH aHani3ye noTOKH JIIONeD Ta ineHTHQiKye ix 3a Oa3aMH naHHX, 



aHanisye eMOuiHHHH cTaH JIHOIHHH Ä 6araro iHLIHX xapaKTepucTHK. ToMy pospoóka 

MeTOJ0B i sacoQiB posisHaBaHHA PyxoMHX o6'eKT0B B TeNeKoMyH0KauiaHHX CHCTeMaX B 

peaibHOMy MacuITabi yacy e akTyanbHOIO HaykoBo-pakTHYHOIO 3a[aveO. 

Auanis 3M0CTy MHCeprauiï 

Iuceprauis e 3aBepmeHOrO 10cniNHHUBKOro poQoroI0, AKa MicTWTb aHOTauiko, 
BCTYn, 4 pozninu, BHCHOBKH, CIHCOK niTepaTypu Ta I0naTKH. JloriHa cTpyKTYPa 

poQoTH BH3HaYaeTbCA ii MeTOO Ta coopMyNbOBaHHMH HayKOBMMH i npakTHYHMMH 

3aBIaHHAMH. 

y BCTYni o6rpyHTOBaHO aKTryanbH0cTb TeMH AHcepTaui, coopMyIbOBaHO L;ÍIi Ta 

3aBnaHHA 10cHiJKeHHA, BHBHayeHO HaykoBy HOBH3HY Ta npakTHYHy 3Ha4HMicTS 

orpHMaHHX pesynsrariB, npezeHTOBaHo naHi npo apoQauiio Ta nyQnika1io pesyTBTaris 
AHceprai~Hoi poQoTH. 

y nepmoMy posnini onHcaHo oco6nHBOCri noQynoBM Ta ¢yHKuioHYBaHHS AK 
3BH4a}HHX CHCTeM BiFeocnocTepexeHHA, TAK i cHCTeM i3 3acTOCYBaHHAM YHKIiú 

BiJeoaHaiTHKH. IlokazaHo, mo Ha cyuacHOMy eTani p03BHTKY MeTOI0B OôpoôkH 

0HQOPMaLi sacrocyBaHHA CHCTeM BiFeOCTOCTepeKeHHA AK 3aco6y ¢ikcauiï noni~ e 
HeNOLiTBHHM. 

y Apyromy posnini 3anponoHOBaHO eVeKTABHu} anropuTM BiJH0MAHHA ÇOHy Ha 
oCHOB0 ViBE JIA CKIAJHOrO hoHy. BiH nocFHye B coÑi BIocKOHaNEHHH ViBE, AH� 

BHKOPHCTOBY¬ KyMYIATHBHe cepenHe 3Ha4eHHA Ta MexaH03M niupaxyHKY IlIKceniB 1A 

IIBHJKOro ycyHeHHA NpHBHI0B, 0 ananTHBHH� ViBE, AKHG 06HCNHOE BiAnOBiJHH� HOMy 

paniyc 3aneKHO BIJ 3M0HH )OHy. 

3anponoHOBaHO auropwTM JJIA crHCHeHHA BiJeo, 3HATHX KaMepaMH 3 oÐMCNCHIM 
pecypcOM, AKHÄ BAKOPHCTOBY¬ aHaJii3 pyxy U19 BHJlaJNeHUN HeoakaHLX L0KCeiB 0 kaäpis 

306pakeHHA. 

3anponoHOBaHO MeroA pos1ni1nasanna o6uu9, mo 3uCHOHAHn00 Ha BARIICHHi 
pyxy. LleH MeTOJI 30cepeKyeTbCA 11e MMUme ia eranax BiABIenua Ta poiisuaBaMUN 

o6T44, ale BKJIIO4aC B4ABJICIIIA pyxoMHX 00'CKT0D, l(0 3MCUlye o6cAT MHIN, AK0 

noTpioHO oopoQwTH. 

y TpeTboMy posui1 npoBeneui NOCHiJDKEIIA CTBOpenorv auroprTMY Biqi0ManHa 
hoHy Ha oCHOB0 ViBE us CKIanHoro qhouy. 3uiHcHeno eKCnepuMeHTH LONOo criÄKOCT0 



MOJICHCH 0 H0Bopory o6Jus y piBnux JIOIIMHax, 3M0HH pOIMípy o614444, a TakO% 

oineno wrparn acy. HakKpanuMM MOo,enAMH 3a napamerpaMu o6cprasna cTaiH 
Retinal'aceResNet 125, DSFD, RetinalFaccMobile Net0,25, Aki TOYHO (TOHIcTL 0,9) 

raaOTL o61H9a i3 noBOPOTaMH B IianasoHi -45; 451, uIO C n0CTaTHbO10 BHMOroo 

J1A BHKopieTaSH y cuCTeMax 6csnCKH. JlocninKeHO CTBOPCIHHú MeTOJN UIA CTHCHCHHA 

JCO, IiWTHX KAMepaMM 3 o6MCKCHHM pccypcOM, AKMÄ BUKoPHCTOByC anais pyxy JUI9 
BJNeHH He6aKaHMX I0KceniB i Ka1piB 30QpaxeHHA. 

y eTBepToMy posuisi JIA CTBOpeHHA 3acTOcyHKy Qynn BMKopMCTaHi MOBH 

nporpamy BaHHA Python pasoM 3 6i6nioTeKaMH OpenCV, TensorFlow, Pickle. 3a ix 
JlOnOMorH 6yJM CTBOPeHi yacTHHM CHcTeMM, AK0 MOXYyTH 3MCHIUJMTH HaBaHTaKCHHA Ha 

reneKOMYuikaniauy Mepcxy Ta niJBHuwTH eVeKTHBH0CTh po3uiinaBaHHa Ta 

iJewrnhikaniï o6Jn. 

y BHCHOBKY oIHcaHO pesylbraTH IipoBeJ|CHHX J[0cJIÍJ[KeHb, AK0 po3KpHBaioTH 

BiJUIOB0Ji Ha yci iocraBIeHi y po6ori 3aj1avi Ta 3aBJ1aHHA, i 3a cBoïM piBneM 

BiJlOB0MaioTb BHMOram 10 Hay KoBHX pe3ynsTariB AHcepraniúHoÏ poõoTH. 

HaykoBa HOBH31la OTPHManux pe3yJIBTAT0B 
BIepie 3arpoTOHOBAHo MONeIL po3ni3HaBaHHA o6TH44a, 3acHOBaHa Ha 

BHABIEHH0 pyxy y cHCTeMax BiFeocnocTepeKEHHA, AKH� 30CepekyeTbCA He 
JIHIe Ha eTaIuax BHABJIeHHA Ta po3I13HaBaHHA 06JIHY, aIe BKJIKO4ae BHABIEHHA 

pyxoMuX 06°cKT0B, IO 3MeHIIIy¬ o6cAr naHHX, AK0 NOTpiÑHO 0Ñpo0HTH. leH 

IIIIX1A Mae pAI nepeBar, TaKux AK: 3MeHIHeHHA obcAry naHHX, IiJBHIEHHA 

IBHIKOcT0 npuHHATTA piueHHA, 3HMDKeHHA CIOKHBaHHA eHeprii, 

yHIBepcanbHiCTH, noKpameHHA NpoIYKTHBHOcTi. BuaBJIEHHA PyxoMHX oQ'eKT0B 

HaóyB TIONaNLIIOro po3BHTKY MeTOJ BHABIeHHA IHHaM0YHHX oo'¬KT0B 3a 

BiueonocIiIOBHOCTAMH, IO OCHOBAHH� Ha aIropHTM0 ViBe, aKH� noEJHYe B cooi 

BIOCKOHaIeHHú ViBE, BHKOpHCTOBY¬ KyMyJIATHBHe cepeNHE 3Ha4eHHA, MexaHi3M 

iupaxyHKY nikceniB JIA BHJKOTO ycyHeHHA npABHAÍB, i ananTBHH� ViBE, 
SKHÄ o6yncHOE B0JnOB0JIHH� paniyc 3aneKHO B0J 3M0HH )OHy. Lle J03B019E 

I03BOJIAE oQpo6IATH JIMIMe TÈ yacTHHH 306paxeHHA, Ae BinQyBaroTbCA 3M0HH, LMO 

3HaYHO 3MeHIYe oocar qaHMx, AK0 nOTpeoyroTH OQpoQKH; 



IiFBHL|HTH eheKTHBH0CTb BHABNEHHs Ha 6,5% B nopisHaHHi 3 BiFOMHM 

MeTOAaMH; 

3aripoOHOBaHO MeTOI 1J1A onTHM03auiï BineonoTOK0B, 3HATHX KaMepaMu 

BiFeOcIn0CTepeKeHHA 3 oÒMexEHHM pecypcOM, AKHÝ BHKOPHCTOBY¬ aHaii3 pyxy 

ANA nepenavi yepes TeneKOMyH0KaniHHy Mepexy nHWe AHHAM0TH0 3M0HM B KaApi i 
pekoHCTpykuiï noBHOrO Kanpy Ha npu�MaTBH0Ä cTopoHi, IO I03BOJIAE 3MEHIHTH 

HaBaHTaKeHHA Ha Mepexy no 30% B 3aneKHOcTi Bi. KiTBKOCT0 PyxoMHX oQ'eKT0B 

OpopmueHHA IHCepraui, noTpuMaHHA BHMOr aKaFemi4Hoï AoópoyecHocT0 Ta 
nOBHOTA BHKUaNeHHA HayKOBHX pe3yJIbTAT0B B Ony6JI0KOBAHHX npaugx 

OdopmIeHHA AHcepraniï BiFnoBiFae ycim BHMOraM. 3MicT, CTpyKTypa Ta 

TIOcI0NOBH0CTb BHKJIaIEHHA pegynbTariB BiFnOBiJakOTH AK TeM0 poQoTH, Tak i YMHHAM 

BHMOraM MOH Y KpaïHH. 

AHcepraui~Ha poQora HaiHcaHa 1epxaBHOFO MOBOKO, Marepiai BHKJianeHO 

npodeci�HO, TepMiHoJOria ¬ 3araJI5HOBH3HaHOK0, CTHJI5 BHKJIaIeHHA pe3yJIBTaTIB 

nocHiNKeHb, BHCHOBK0B i pekoMeHNaiH 3aQesneuye ix HopManbHe cnpaMHATTA 1 

Tema po60TH posKpHTa B oyQriKOBaHHX 11 poQorax, 3 HHX 8 - y Hay KOBIN 
axoBx BHJaHHSX 3a BH3HAYeHHAM MOH YKpaïHn, 1 npoiHFeKcOBaHi y 

HayKoMerpuuHi} 6asi Scopus. 3nooyBay c cniBaeropoM 2 AonosiaeH Ha yKpaiHCBKHX 0 
M0KHapoIHHX KOHepeHuiax, y SIKHX 3HaHUINH BiJoopaxeHHA Horo Hay KOB0 

HaipaIOBAHHA. 

PesynbTaTH AHCepTauiqnoi poóoTH BIpORaNKeni y HaB4ANbHHi npouec, a rakO* 
BMKOHaHHi HaykoBo-/10cJIiHoi poooTH Kaþenpu «TenekoMyH0Kauit» 

HauionaubHOro yHinepcwrery «JlBinCbKa noniTexH0KU», y BAT «YKPTENEKOM», 
T3OB «IrALEHTP YKPAIHA», T3OB ,, MAKCITEX", 

1. 3ayBaxeiiA IO JAHeeprani? 

y nepuoMy posnini uQararo 3araubIlonioMOrO MUrepiauy. Takox 6yno 6 noópe 

y Kanpi. 

BHKOPHCTaHHA. 



TabIHUÌ BHHeCTH B 101aTKH. 

y TpeTbOMy posAiIi, OKpiM eKCIepTHOÈ OL0HKH AIA nopiBHAHHA pesyIBTaTiB, 

BapTo byIo 6 IOIaTH QiILIMe MeTPHK, 3riFHO AKHX O;0HIOETLCA eeKTHBH0CTE 

3aiponOHOBaHHX MeTOI0B. 

Ha puc.2. 1, pac.2.2 e ManoiHopMaTHBHHMH OCK0NBKH IpHBeIeHi y 6irapHOMY 
BHrIAN0. 

Ana niFtBepxeHHA nOcTOB0pHOCri pesysrariB Heo6xiFHo 6yno sÑibuHTH 
KilbK0CTb BHoipKH. 
He npoBeneHi nocIiIKeHHA nOB'A3aHi 3 posoKycyBaHHAM 306paxeHb PyxoMHX 
o6'eKT0B. 

Ia niFTBepKeHHA 1OcTOB0pHOCri pesynsrariB Heo6xiFHo 6y1o 36in5uHTH 
KiJIBK0CTb BHoipKH 
¬ oKpemi HeTOYHOCri B OopMJIeHH0 poÑoTH Ta 3ycrpiuakoTbCA IeAK0 rpamaTHYHÈ 
IIOMHJIKH. 

OFHak 3a3HayeHi 3ayBakeHHA He e mpHHUHnOBAMM, iCTOTHO He BILJIHBarOTE Ha 

3M0CT AHCepranianoi po6oTH Ta He 3HHXYOTE ( HayKOBOd Ta npaKTHYHO0 LiHHOCT0. 

BucHOBKH I|OJ0 IHCepTauiHHoÏ p000TH B uiIOMY 

Iucepraui¯Ha poóora Mpaka BacuA BornaHOBHYa «MeToNH Ta 3acoQu 

po3ni3HaBaHHA pyxoMuX o6°¬KT0B B TeneKOMyH0Ka0ÄHHX CHCTeMax B peanbHOMY 

Mac1ITaQi yacy> ¬ 3aBepueHHM Ta uiIiCHHM CaMOCTI�HHM HayKOBHM n0cIiMKEHHAM, 

MICTHTb I0CTaTHIO HayKOBY HOBM3HY Ta npakTHYHY IIHHicTH OTPHMaHHX pe3yIbTaTiB 03 

InooynOBH MaTemaTHYHHX MeTOn0B Ta nporpaMHHX 3aco6iB posnisHaBaHHA Ta 

ineHTHOikauiï o6IHY B CHCTeMax BiFeOHarnaNy, onTHM03auii BiFeonoTOKiB. 3micT 

HcepTai`Hoï poÑoTH «MeToFu Ta 3acoou posnisHaBaHHA PyxOMHX o6'eKTiB B 

TeneKOMyHikauiMHHX CHCTeMax B pealbHOMy MacurraQi yacy» B0NnOBiNae oQpaniH TeMi, 

3aQesneyye AocArHeHHA NOcTaBTeHOi MeTH i BHpiueHUA 3aBAaub A0ciFxeHHA, 

BiAnOBiFae BHMOraM nOcTaHOBH Kaoinery MinicrpiB YKpaiHH Ne 44 Bin 12 ciuna 2022 
poky «<Ipo 3aTBepaxeHHA nopanKy npueyAXCHHA CTYneA AOKTOPa inoco¢ii Ta 

CKacyBaHHS pimenns npo npHcyaxenna CTynens AoKTOpa hinocohii», a Mpak Bacans 
BornaHoBHY 3acnyroByc npucyaxeHHA HOMy CTYneHA A0KTOPa inocohii 3a 



cneuianbHiCTIO 172 «Tenexouy0Kayii ma paðiomexnixa». 
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