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The paper considers the key aspects of object detection in images in the
field of computer vision. It is shown that thanks to the development of deep
learning, in particular convolutional neural networks (CNN), modern object
detection systems have become extremely effective. Key technologies such as
R-CNN, YOLO, SSD used for object detection in images are identified.
Important components of training deep learning models, such as data
augmentation and transfer learning, are also discussed. Examples of the
application of object detection systems in various fields, such as the automotive
industry, medicine, security, and cooking, are given.

BusiBiieHHs1 00°€KTIB HA 300paKCHHSX € OJHIEIO 3 KIIFOYOBHUX 3a7a4 y rajiy-
31 KOMII FOTepHOT0 30py. IlogaTkoB1 METOIM IILOTO MPOIIECY, TaKl K KOB3HE Bi-
KHO, 0a3yBaJiMcsl Ha MPOCTUX AJITOPUTMAX, MO0 YaCTO BUSABIILIACA HEC(PEKTHB-
HAMH. {1 MeTO M BUMarajy 3HaYHUX 3YCHIIb JUISI PYYHOI'0 BUOOPY O3HaK Ta Oy-
JIY HE 3/aTHI aJCKBAaTHO CIPABJISATHCS 31 CKIIQIHICTIO PEeabHHUX 300pakeHb.

3aBnAku Ppo3BUTKY rmnOokoro HaBuaHHA (deep learning), BHsBIICHHSA
00’€KTIB TIEPEKUIIO CIpaBxkHidi mpopuB. [mmboki HEHpPOHHI Mepexi, 30KpeMa
3roptkoBl HelponHi Mepexi (CNN), cragu OCHOBOIO Cy4acHUX CHCTEM BHSIB-
nenns o0’ektiB [1]. Bonu 3a0e3meuyroTh BUCOKY TOUHICTH Ta MIBHIKICTH 00PO-
Oku 300pakeHb, MO POOHTH iX HaA3BHUYANHO €(EKTUBHHMH IS BHSIBICHHS
00’€KTIB Ha PI3HUX THTIAX 300PaXKEHb.

KimodoBi TexHomnorii rmmbokoro HaB4aHHSA B 001aCTl BUSABJICHHS 00’ €KTIB
Ha 300paXeHHAX BKITIOYAIOTH. 3rOPTKOBI HeliponHi Mepexki, R-CNN 1 #ioro eBo-
moii, YOLO Ta a1, Po3risHeMo KOKEeH OKPEMO.

3roptkoBi HeipoHHI Mepexi (CNN) € BayKIMBUM KOMIIOHEHTOM CYYacHHX
CHCTEM BUSBJICHHS 00 €KTIB Ha 300pakeHHAX. BOHM MOXYTh €()eKTHBHO aHaTi-
3yBaTH 300pakK€HHS, aBTOMATHYHO BHUSBIISIFOUH BAXKJIMBI O3HAKH 0e3 HeoOX1THO-
cTi pyunoro HajamrtyBaHHA. g 3matHicTe CNN poOHTh iX HE3aMIHHUMH IS
3a/1a4 BUABIICHHS 00 €KTIB y BEIMKHAX HAaOOpaxX MaHWX, J¢ pydHa oOpoOka cTae
HenpakTuuHOO [1]. Bukopucranus CNN 103BoJIsi€ CTBOPIOBATH MOJIENI 3 BUCO-
KOIO TOYHICTIO 1 MIBHAKICTIO 0OPOOKH, 1O POOUTH iX BaXKJIMBHM 1HCTPYMEHTOM
y cepax, Ae moTpiOHE TOUHE 1 ITBUIKES BUSABJICHHS 00 €KTIB Ha 300paKCHHSX.

R-CNN (Region-based Convolutional Neural Networks) Ta #ioro Bmocko-
HajieH1 Bepcii, Taki sk Fast R-CNN Ta Faster R-CNN, € Mmeromamu, siki BUKOPH-
CTOBYIOTH 3rOopTKOBI HeliponHi Mepexi (CNN) mis anami3zy perioHiB 300paxeH-
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Ha [2]. Lle mo3Bojsge iM 3a1MCHIOBATH OLIBIN ACTaJbHUN aHal3 MOTCHINHHUX
JoKaIid 00’ €KTiB HA 300paKEeHH1 1 TBUIIY€E TOYHICTh BUsABIECHHA. KoxkeH me-
TOJ YIOCKOHAITIOE TIOMICPE/IHIM, JOMABIITH HOB1 (DyHKITIOHAJIPHOCTI Ta IMOKPAIITy -
IOYH IIBUKICTH Ta ¢(DEKTUBHICTH BUABJICHHS 00 €KTIB.

YOLO (You Only Look Once) 1 SSD (Single Shot Detector) € Texnosnori-
SAMH, CTIPSIMOBAHWMH HA JOCSITHEHHS BHUCOKOi IMIBUAKOCTI BUSBJICHHS 00 €KTIB
Maike B pearbHOMY daci. OCHOBHA OCOOMBICTh IUX METOIB TOJIATAE Y TOMY,
10 BOHW BHKOPWUCTOBYIOTH JIMIIEC OJWH TPOXIJ Uepe3 HEHPOHHY MEPEXY I
kimacudikaiii 1 Jokam3zaii 06’ ekTiB Ha 300paxkeHHsx [2]. Lle mo3Bomse im 3a-
Oe3reuyBaTH MBHUAKY Ta ¢(PeKTUBHY 00pOOKYy 300paXkeHb, IO POOUTH iX 0C00-
JIUBO TIXOMANTAMH ISl 3aCTOCYBAHHA Y CHUCTEMaX PEajbHOTO Yacy, TaKWX SK
aBTOMOOIJTbHI CHCTEMH O€3TEKH, CHCTEMH MOHITOPHHTY Ta 1H.

AyrmenTaris maamx 1 Transfer Learning € BaXJIMBUMU KOMIOHEHTAMH Y
TpeHyBaHHI €(PEKTUBHUX MOJEIeH TIMOOKOTO HABYAHHSA IS BHUSBJICHHS
00’€ekTiB. AyrMeHTaIs JaHUX 30UThIITy€e PI3HOMAHITHICTh TPEHYBAJILHOTO HA0O-
Py, MOTIOMaraiouyd MOJEISIM Kpalle y3arajbHIOBAaTH 3HAHHS, TOM1 sk Transfer
Learning mo3BoJisie 3aCTOCOBYBATH 3HAHHS, OTPHMaHI 3 OAHOTO 3aJIaHHS, JI0 1H-
III0T0, 3MEHIITYIOUH MOTPedy B 00’ €MHUX JaraceTax Ui TpeHyBaHHA [3, 4].

Omxe, rbOKe HABUAHHS PEBOJIOIIOHI3YBAJIO METOIN BHUSABJICHHS 00’ €KTIB
Ha 300pakeHHAX, 3a0€3MeUyloun BUCOKY TOYHICTH 1 MBHIAKICTH 00poOku. Ha-
MPUKJIa, B aBTOMOOTBHINA POMHUCIOBOCTI CHCTEMH BUSABIICHHS 00’ €KTIB BUKO-
PHUCTOBYIOTBCS JJIA PO3IMI3HABAHHS JOPOKHIX 3HAKIB, MIIIOXOMIB Ta 1H. Y MeIH-
IMHI CUCTEMH BHSBJICHHS 00 €KTIB MOXKYTh JOMOMAraTd JIKapsAM y PaHHbOMY
BHSIBJICHHI 3aXBOPIOBaHb Ha 300pakeHHAX. Y cdepl Oe3rekn BOHH MOXKYTh BH-
KOPUCTOBYBATHCS JUIS BHSBJICHHS MIAO3pUIMX OO €KTIB HaA Blieco3amucax. Y
chepi KyaiHApli BOHW MOXKYTh BUKOPHUCTOBYBATHUCSA ISl PO3ITI3HABAHHSA MPOAYK-
TIB Xap4yBaHHS, MO0 3HAXOUTH PEIIECTITA CTPAB.
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