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CTPYKTYPA ITPOI'PAMMU JIA PO3INI3BHABAHHA
ABTOMOBIJIBHUX HOMEPIB TPAHCIIOPTHUX 3ACOBIB

BinaUIBKYI HAI[IOHATHHAN TEXHIYHUNA YHIBEPCUTET

Anomauin

YV pobomi posersmymo cmpykmypy npoepamu 01 A8MOMAMUYHOO PO3NIZHABAHHA ABMOMOOITbHUX HOMEPHUX
3HaKie. Busnaueno memoou oopobKu 300pasicens i po3nisHA8AHHS 015 6UABNEHHSA HOMEPHUX 3HAKIE.

KurouoBi ciioBa: metoan o0poOku 300pakeHb, BUAIICHHS CHMBOJIB, PO3ITi3HABaHHSI HOMEPHHX 3HAKIB.

Abstract

The structure of the program for automatic recognition of automobile license plates is considered in the work.
Methods of image processing and recognition for detection of license plates are defined.

Keywords: methods of image processing, character selection, license plate recognition.

Beryn

CpOro/IHI B)KJIMBUM aCIIEKTOM Oe3MeKH JOPOKHBOTO PYXY Ta KOHTPOIIO € ieHTudiKamis aBToMOO1IiB
mo ix peectpauiiHOMy HOMEpHOMY 3HaKy. CHCTeMH po3Mi3HaBaHHS HOMEPHUX 3HAKIB MalOTh Pi3HI cdepu
3aCTOCYBaHHS, Taki SK KOHTPOJh IIBUAKOCTI PyXy Ta 3a0e3nedeHHs HeOoOXIMHOTO piBHSA Oe3reku
JOPOXKHBOTO PYXy, KOHTPOIH B'i3y Ha TEPUTOPIIO MIAMPHUEMCTBA, 3alpaBHI CTaHIlil, aBTOMOOIIBbHI CTOSHKH
Ta aBTOTPAHCIOPTHI MiAnpueMcTBa. B nmaHuii yac iCHye JOCHUTh BEJIMKA KUIBKICTh CHUCTEM BHU3HAYCHHS
HOMEPHUX 3HAKIB, aJie HE BCI 3 HUX € SKICHOK 1 HaIiHHOK NpoayKIliern. CHCTEMH 3 BUCOKOIO IIBUIKOIIEO i
TOYHICTIO PO3Mi3HABAaHHS € KOMEPIIHHUMH, 3aCEKPEUCHUMH 1 JTOPOTHMH, IO HE JO3BOJIAE 3MIHCHUTH iX
MacoBe BIPOBAKEHHS.

ABTOMaTHYHE pO3Mi3HaBaHHS aBTOMOOIIEHIX HOMepiB (ANPR) — 1ie 31aTHICTh aBTOMATUYHO BHIUISATH
CHMBOJIM HOMEPHOTO 3HaKy aBTOMOOLIS 3 300pa)KeHHs 3 KaMep BiJ€OCHOCTEPEKEHHS IS ITOJNAIIBIIO]
00poOKH crcTeMoro Oe3rekn. AITOPUTMH PO3ITi3HABAHHS HOMEPHHUX 3HAKIB B TAKUX CHCTEMaXx ITOBUHHI OyTH
CTIMKMMH JI0 CIIOTBOPEHb 300pakeHb HOMEPHHX IUIACTHUH, BUKIMKAHUX PI3HOK MIBHIKICTIO PyXy
TPAHCIIOPTHUX 3ac00iB, PO3TAllyBaHHSAM KaMepH IIOJ0 HOMEPHOrO 3HAKy TPaHCIIOPTHOrO 3acoly,
nedexTaMu MIaCTHHH aBTOMOOLILHOTO HOMepa (3a0pyaHeHHs, nedopmartis) [1].

IocainoBHicTL po3miZHABAHHSI HOMEPHHUX 3HAKIB

CucteMa po3mi3HaBaHHS HOMEPIB aBTOMOOIIIB Ma€ TakKi epeBaru: 3Ha4He IiIBUILCHHS PiBHS Oe3MeKH Ta
KOHTPOJIIO aBTOMOOIIBHOI'O TPAaHCIOPTY Ha OO0'€KTi, BUKJIIOYAETHCS MOXIIMBICT JUIS TPETiX 0Ci0
MPOHUKHYTH Ha TEPUTOPIIO, II0 OXOPOHSIETHCS BHKOPUCTOBYIOUM Migpo0JieHI a00 BHMKpAJCHI MarHiTHI
MPOITyCKM a0o0 eNeKTPOHHI OpelloKH, aBTOMATUYHE BEJIEHHS 3BITHOCTI TPO TPAHCHOPTHI 3aco0u 3
MOXXJUBICTIO (hOpMyBaHHS YWCIEHHUX 3BiTiB. Lli cuctemum 0a3yloThCs Ha TPUHIUNIT POOOTH CHCTEM
KOMIT'FOTEPHOT0 30pYy 3 BUKOPHUCTAHHIM 3aCc00iB po3Mi3HaBaHHs TeKCTy [2].

3Haxo/KeHHSI 00'€KTIB Ha 300pakeHHI a00 B BiIEO-TIOTOLII € 3aBJaHHAM 3 00JaCTi KOMITFOTEPHOTO 30Dy,
SIKE€ BUPINIYEThCS Pi3HUMHU migxojgamu. [locmigoBHICTE aBTOMATHYHOTO PO3Mi3HABaHHS aBTOMOOLIBHUX
HOMEPIB CKJIaJIA€ThCS 13 TAKOTO sy Jil: BUIUIEHHS (JIOKai3allis) 30HM HOMEPHOTO 3HaKy, HopMalizallis,
CerMeHTaIlisl Ta poO3Mi3HaBaHHSI HOMepHHX 3HakiB. CIOYaTKy BHKOHYETHCS MpPOIEAypa IOIIYKYy Ta
Jokajizauii o0nacTi i3 pericTpaliiHIM HOMEPOM TpaHCIOpTHOTO 3aco0y. IloTiMm 1151 06sacTh BUIINAETHCA 13
OTPHMAHOTO 300paXkeHHs 1 00poOIIsEThCst okpeMo. ETan HopMaizaiii 3aKIr09aeThesl Y IpUBEIeHH] po3MipiB
J0 3aJaHUX 3Ha4YeHb Ta a(iHHUX TIEPEeTBOPEHHSX BUJIIJICHOTO (parMeHTa 300paxkeHHs. Takoxk TyT
BUKOHYIOTbCS omepanii QinpTpamii, 3MiHN sIcCKpaBOCTi Ta KOHTpacTy. Ha erami cermeHTtauii BinOyBaeThCs
no0y/10Ba TicTOrpaM po3Moily SICKPaBOCTI BUALICHOTO (parMeHTa 300paKeHHs Ta BU3HAUCHHS MicUb s
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OKpeMHUX CHUMBONIB. [l BHWKOHAHHS omeparii po3Mi3HaBaHHS CHMBOJIIB  aBTOMOOUIBHOTO HOMEPY
BUKOPHCTOBYIOTHCS TIPOLEAYPH ONITHYHOTO PO3Ii3HABAHHS TEKCTY.

Haii0inpm Bimomi i mommpeHi € Taki MIXOAW Al BHUPIMIEHHS MpoOJeMH 3YUTYBaHHS TEKCTY 3
300pakeHHS: CTPYKTYpHi, O3HaKOBi, IA0JOHHI Ta Ha OCHOBI HeWpoHHHX Mepex. KoxHomy metomy
MIpUTaMaHHi CBOI IIepeBaru i Hemomiku [3].

VY mabmoHHOMY METOIi CHOYAaTKy BHUKOHYEThCS IIEPETBOPEHHSA 300pakeHHS B pacTpoBe, MOTIM
BiOyBa€eThCsl HOro TMOPIBHSHHS 3 yciMa HasBHUMHU B 0a3i cuctemu mabioHamu. HaitGinpm migxonsmum
mabJIOHOM BBaXKAa€ThCS TOHM, Y AKOTO Oyle HallMEHINa KibKICTh TOYOK, BIAMIHHUX B JOCIIIKyBaHOTO
300paxenss [4]. Llei miaxia caMuil MOMyJISIpHUI, TOMY IO BiH Ma€ JTOCUTh BUCOKY TOYHICTh PO3Ii3HABAHHS
CIIOTBOPEHUX CHMBOJIIB. Hefomik JaHoro MeTomy - HEMOXIIMBICTh PO3Mi3HATH WPUQT, IKUH BiIPi3HIETHCS
BiJl 3aKjaiecHOr0 B cucTeMy. O3HaKOBi Kiacu(]ikaTOpH MO KOXHOMY CHMBOIY OOYHCITIOIOTH Halip ducen
(03HAaK) 1 MOPIBHIOIOTH Ii HAOOpHW. AJie Tak SK HaOlp O3HAK HIKOJHW MOBHICTIO HE BIiAMOBiZae 00'€KTy, TO
cBitoMo wyactuHa iHQopmanii mpo cumBon Oyne ryoutucs. CTpykTypHi kiacudikatopu 30epiraroTh
iH(pOpMALIiI0 PO TOMOJNOTiI0 CUMBOIY. CTPYKTYpHI METOJIU TPEACTABISIOTH 00'€KT SIK Tpad, By31aMH SKOTO
€ eJIeMEHTH BXiTHOTo 00'€KTy, a I[yraMu - IMPOCTOPOBI BiZHOCHMHHM MiX HHMH. Llel cmoci6 Texx mae cBoi
HEJIOJIKH: TPYAHOII IIPH PO3Mi3HABaHHI Je(EKTHHX CUMBOIIB [4].

HetiponHi Mepexi - Iie CTpyKTypa MOB'SI3aHUX €JIEMEHTIB, Ha SKHUX 3ajaHi (YHKIIT MEpPeTBOPCHHS
CUTHAJy, a TaKOX KoeQillieHTH, SKi MOXKYTh OyTH HaJalITOBaHI Ha MEBHUH XapakTep pobotu. Heiiponna
Mepeka MOXKE CITy’)KATH B CHCTEMi pO3IMi3HaBaHHS TEKCTy B sIKOCTiI kKiacudikaropa. Ller xmacudikarop
MOKHa HaBUYaTH, HAJAIITOBYIOUM KOe(illiEHTH Ha eJeMEHTax MepexXi, 1 TaKuM YHHOM, IMParHyTH 0
71ealbHOTO Pe3yNbTaTy pO3Mi3HaBaHHS.

Po3pobka edexkTuBHOrO MporpaMHOrO 3a0e3leYeHHsS € BAXKIUBOIO 3a/Jader0 Ul BUIUICHHS Ta
po3mizHaBaHHs 00’€KkTiB LU(GPOBOro 300paxkeHHs. [ns BupimeHHs 1€l 3a7adi CTBOpEHA IporpamHa
pearizalisi 3apOIOHOBAHOTO MiIXOAY 3 BHKOPHUCTaHHSM MOBHU MporpamyBanHsi Python Ta 6iGmiorekn
OpenCV, sika 103BOJISIE 3AICHATH TPOIIeC BUAUICHHS Ta PO3Mi3HABAaHHS CHMBOJIB aBTOMOOLITBHUX HOMEDIB.

JInst monTyKy 4acTWHH 300pakeHHs, JI€ 3HAXOIUTHCS HOMEp, BUKOPHCTOBYETHCS CTaHAapTHa (DyHKIiSA
findContoursOpenCV. SIkmio nos's3aHa 061acTh (KOHTYP) Ma€e BHCOTY B mikcesstx Big H1 go H2, a mmpuna i
BHCOTa TOB'si3aHa BimHOmIeHHsAM Bim K1 no K2, To 3ammmaemMo B kazapi i Bim3Havaemo, Mo B Il obmacTi
Moke OyTu 3Hak. Ha mpomy erami 3anmmmathest numre nudpu i OykBH, pemTa HemoTpiOHOTo 3 Kaapy Oyme
BUJIy4eHO. BizbMeMO 00OMEKMMO KOHTYPH CUMBOJIB Y MPSMOKYTHUKH, TPUBEIEMO X 10 OJHOTO MacmTady i
nani 3aicHIOEThcS 00poOKa 13 KOKHOI OykBOw / muporo OKpeMo. A TOTIM KOXEH CHMBOII, SKUH
OTpUMAIIM MCTS BiIOKPEMJICHHS 1 MacITa0yBaHHS, MOPIBHIOEMO 3 mmiabioHoM B 0a3i AaHWX, B SKid
3HAXOJIATHCS CTAHIAPTHI CUMBOJIM IS HOMEPHHUX 3HAKiB. 3HAIOUM XapaKTEpHI MO€AHAHHS OYKB abo nudp,
MOJKHA MTOKPAIIUTH 00POOKY IMiCII MaHIMYISIIT 3 BUIICHOIO 00JIaCTIO.

BucHoBku

OxapakTeprn30BaHO OCHOBHI 3aBJIaHHS Ta TIepeBard BUKOPHCTAHHS CHCTEM pO3Mi3HABAHHS HOMEDIB
aBTomoOiniB. [IpobimemMa aBTOMATHYHOTO pO3Mi3HABAaHHS ABTOMOOINIEHUX HOMEpPIB Ha [U(POBHX
300pakeHHAX 1 BiJle0 YAaCTKOBO BHUpillieHa OaratbMa JOCIITHUKaMH, ajie, K 1 paHille, akTyanbHa, depe3
BiJICYTHICTh JIOCTATHBOTO DPiBHSA €(PEKTHBHOCTI JJIsI 0araThboX NPUKIAJHUX MPOrPaMHO-allapaTHUX CUCTEM
pO3Mi3HABaHHS CHMBOJIIB TPAHCIIOPTHUX 3aCO0IB.

byno posrmsHyTO MeToaM IS MIiABUINCHHS €(EKTHBHOCTI PO3Mi3HABaHHS HOMEPHUX 3HAKIB.
3anpornoHOBaHO METO/I 31CTABJICHHS 1a0JI0HIB, 1110 JI03BOJISE PO3MI3HATH CUMBOJIM HOMEPHOTO 3HAKY.
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