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The research is aimed at developing and implementing an effective
computer vision tool. It will facilitate the accurate detection and recognition of
external parts, which in turn will improve maintenance processes and raise the
overall quality standard in the automotive industry. Convolutional Neural
Networks (CNNs) and structured methods have proven to be particularly
suitable for this purpose. CNNs are a powerful deep learning approach that can
automatically learn complex image features, making them highly effective in car
image classification. They can identify different car makes, models, and
components even in challenging environments such as different lighting, angles,
and obstacles. Structured methods use predefined rules and algorithms to extract
features from images. These methods can be designed to focus on specific
aspects of automotive parts, making them highly accurate and reliable. They are
also less computationally intensive than CNNs, making them suitable for real-
time applications.

ABTOMOOUTPHA TIPOMHMCIIOBICTH TOCTIHHO PO3BHBAETHCS HA TMiABUIIICHHS
¢(PEeKTUBHOCTI, MBUIKOCTI Ta OC3MEKH TEXHIYHOTO 00CIyroByBaHHSA. BBeacHHS
B TIPOOJIEMATHKY JETEKINi AeTaNeH aBTOMOOLIA Ta ii BaXKITUBICTh B aBTOMOOLTh-
HIH POMHUCIIOBOCTI Ta TEXHIYHOMY OOCITyTOBYBaHHI € KJIFOUOBOIO OCHOBOIO MO-
T'O JTOCITIDKEHHS.

PozBuTok MeToaiB BU3HAUCHHS 00pasiB po3movascs y 1950-x pokax 13 1ie-
PIINX JOCIIKCHD Y TalTy31 KOMIT FOTEPHOTO 30py Ta 0OpoOKH 300pakeHb. 3 po-
3BUTKOM MIKPOTIPOIIECOPIB Ta OOUMCITIOBAILHUX PECYPCIB TOoUYajiacs aKTWBHA
poboTa y rairy3i KOMIT IOTEPHOTO 30PY Ta MAIIMHHOTO HaBYaHHS JJIsS PO3ITI3HA-
BaHHs 0054, Y mouarky 2000-x pokiB mosiBa METOMIB TMTMOOKOTO HABYAHHS Ta
HEWPOHHUX MEPEK CTaJIa KIIOUOBAM MOMEHTOM, 11O CIPHSUIO IMiABUIICHHIO TO-
YHOCTI Ta €(PEKTUBHOCTI TEXHOJIOT1H PO3Mi3HABAaHHA 00pa3iB.

[TpenienenT OazyeThesa Ha Kaacudikallli, BIH PO3TIATAETHCS K BXKE KIIACH-
(dikoBanmuit 00’ €KT, KU BBAXKAETHCA AK 3pa30K MPH PO3B sA3aHHI 3a/1a4 KJIacH-
(ikamii. [IpuidHATTS pillleHh HA OCHOBI MPENEASHTHOCTI € OAHUM 13 OCHOBHHX
I1IXO/1B B HABYaHHI HABKOJIMIITHHOT'O CEPEIOBHINA, 1 1I¢ 03HAYAE, IO aJITOPHTM
BUKOPUCTOBYE BXKE BIJIOMI MPUKIIAIN UTA Kitacudikaiii HOBUX 00 €KTiB.
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PucyHok 1- lMpouec po3ni3HaBaHHS 06pa3iB

MeToan po3ni3HaBaHHA 06pa3iB PO3PI3HAKTHCA Ha OCHOBI TakMX Knacudi-
KalinHMX 03HaK: cnocobu oTpMMaHHA anocTepiopHOi iHhopmauil - 0f4HOPIBHEBI
Ta 6araTopiBHeBIi; XapaKTep iHQopMauil NPo 03HAKW po3Mi3HaBaHHA - AeTepMi-
HOBaHi Ta MeTOAN ANCKPUMIHAHTHUX (DYHKLIN; NOriYHI; CTPYKTYpOBaHi, CUHTa-
KCUYHI, NIHrBICTUYHI MeTOAN; KOMOIHOBaHI MeToAMN.

Ha cborofeHHs HeilpomepexxeBi MeTOAM HalKpalle Nigxoadatb ANd po3ni-
3HaBaHHSA 30BHILLHbLOI0 BUINA4Y aBToMo6ins. Lie noB’a3aHo 3 TUM, WO HEMpOH-
Hi Mepexxi 34aTHI BUBYaTW CKNaAHI natepHu Ta 0Co6/MBOCTI 3 BEIMKMX HABOPIB
300paXKeHb, WO pobuTh iX 406pe NPUCTOCOBAHUMU A0 3aBfAaHHSA PO3ni3HaBaHHS
306pakeHb. MpoTe MeTOAM HEMPOHHUX MepeXx MarTb HeLONiKWU: 306parkeH-
HS MalOTb BeIMKI po3mipu, npo6iema 3i 3MiIHHOK No3uuil 06’eKTiB Ha 3006pa-
YXEHHAX.

5
¥t

PUCYHOK 2 - 3ropTKOBa HelipoHHa Mepexa

B CMNe ans BUNYy4YeHHS O3HaK i3 306paXKeHb BUKOPUCTOBYETLCA onepawyis
3ropTkun. Lle BKoYae B cebe BUMKOPUCTAHHA CMiNbHMUX napameTpiB Ans Lapis,
O A03BOJIAE BUKOPUCTOBYBATM OA4HAKOBI BaroBi KoeilieHTV gns 06pobku pi-
3HUX YaCTUH BXiAHOro 306paXKeHHA. TakuM YAHOM B HEMPOHHI Mepexi 3MeH-
LUYETHCA KINbKICTb MapamMeTpiB A1 HaBYaHHA.
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3roptka (puc. 2) ckiaagaeTbest 3 HAOOPy GUIBTPIB, SKI MOKHA PO3TIISAATH
AK MBOBHMIpHI MaTpwmin uwcen. Omepariis 3rOpTKH B HEHPOHHUX MEpEekKaxX BH-
3Ha"aeThCA 3a opmyoro (1):

L5 K)y =22 Lo * Koo (1)

ne [ — BxigHe 300paxeHus;, K — sapo ¢uibTpa; /; — mKceal B TO3UIli BX1THOTO
300paxkeHHs; Ky, — koedirmenT sapa puipTpa.

Heiiporu B 3roprroBoMy mapi (puc. 2) cupsiMOBaH1 Ha BUSIBJICHHS KOHKPE-
THUX XapakTepucTuk. Ha mpocTomy piBHI BX1J 10 3TOPTKOBOTO MIAPY € ABOBH-
MIPDHAM MAaCHBOM, IO MOK€ OyTH SK BXIJTHAM 300paXeHHS y MEPEKy abo BU-
XOJIMTH 3 TIOTICPEHHOTO PIBHA B Mepexi. [lepmmii 3ropTkoBuii 1ap nmpuiiMae sk
BXIJIHHH €JIEMEHT — BX1AHE 300paXkeHHA. 3a3BHUai 11e 300pakeHHs MPeICTaBJIc-
HE y rpajamisax ciporo abo KOJb0pOBUM KaHAJIaM.

VY 3ropTKOBOMY T1api KIIOYOBHM MAPaMETPOM € KUTHKICTh (PUIBTPIB, SIK1 BIH
BUKOPUCTOBYE. DITBTP MEPEMITITYETHCSA MO BXIAHUX JTAHUX, 1 B KOXKHOMY MICIII
(h11bpTpa BUKOHYETHCS OTEpartisi 3rOPTaHHS, ska CTBOPIOE otHe uuco. [ToTiM 11e
3HAUCHHS TIEPEeNacThCA uepe3 (PyHKINIO0 aKTHBAITli, 1 BUX1AHI JaH1 (PyHKIIT aKTH-
Baii 3arMoOBHIOIOTH BIATIOBIAHWMKA 3aliC y BWUBOJI, TAaKOX BITOMHH SK KapTa
aKkTUBari.

Iamm metoau, Takl sk MaHXeTTeHChKa BIJICTaHb, EBKII J0BA METpPHUKa, BIJIC-
taHp UeOuiena, Biactanb MaxanaHoOica, BIICTaHb XEMMIHTa Ta CEPETHhOKBA-
JpaTHYHA PI3HAISA KOOPAUHAT, OLTBINE TAXOAATh TSl YACIOBUX 200 BEKTOPHUX
JAHUX 1 MOXKYTh OyTH HE €(PEKTUBHUMH y BHUSBJICHHI CTPYKTYPHUX Ta CHHTAaK-
CUYHUX BJIACTUBOCTEMN.

Omxe, mis xkinacugikaii AeTaieid 30BHINIHBOTO BUTJISALY aBTOMOOLIS Hak-
Kpalre TiaXoaiTh METOAN CTPYKTYPHOI BIJACTaH1 Ta HEHPOHHUX MEpexX (3ropTt-
koBux HelpoHHHx Mepexx/CNN). CTpykTypHa BIACTaHb JTO3BOJISE TOPIBHSITH
CTPYKTYPHI BJIACTHBOCTI PI3HUX CIICMCHTIB €KCTEep €py aBTOMOOLIA 1 Kiacudi-
KYBaTH iX Ha OCHOBI iXHBO1 CX0KOCTi 200 BIIMIHHOCTI.
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