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Pattern recognition has always been one of the most important and complex
tasks that can be accomplished with the help of computing devices. Recognition
of text, buildings, faces, and indeed any images in general - all these tasks
require a special approach and various algorithms for an optimal solution.
Recognition of license plates is very important for government services such as
the patrol service, and indeed it is now an important part for a high-quality
security system. One of the main criteria for solving this problem is the speed of
recognition performance and high performance. Therefore, the main approach is
to select a chain of algorithms for identifying and recognizing a car number and
train the system on many selected images.

Benuke 3HaueHHd Ma€ SKICTh  amaparHoro  3a0e3NedyeHHs,  sKe
BUKOPHUCTOBYETHCS JJIi OTpPUMaHHsS MeiiHoi iHpopmallii. BucokoskicHa
KamMepa Ta TMOTYXHa CHUCTeMa OCBITJIEHHS — 1€ HEBII €MHI YacTUHU MJis
SAKICHOTO aHajli3y, a SIKICHUM 1H(PpauepBOHUI MPOXKEKTOP MOXKE IOMOMOITH
MpOCBITUTH Opyn 3 HOMepiB. Ta HaBITh 3 SAKICHUM OOJaJHAHHSAM 3POOUTH
i1eanbHe 300pa)KeHHsI ISl aHalli3y JOCUTHb CKJIQJHO, TOMY OCHOBHA 3ajiaua
MPOrpaMHOi YACTUHH MPOAHAJI3yBaTU TaKl HEUITKI 300paKeHHS.

3araiibHUM MiAXiJ CKIAAAEThes 3 3 eTaliB: MOoMepeHii momyk o01acTi 3
300paKeHHSM HOMEPY, MOTIM HOPMYBAHHS HOMEPY JJIS 3HAXO/KEHHS YITKUX
MEX Ta pEryjloBaHHS KOHTPAacTy, 1 OCTaHHS 4YacTHHA 1€ Oe3MmocCepeaHbO
pO3Ii3HABAHHS TEKCTY Ha aBTOMOOLILHOMY HOMEDI.

JIjist monepeHbOro MOIIYKY HOMEPY MOXYTh BUKOPUCTOBYBATH alTOPUTM
KOHTYpPHOTO aHamizy. B npoMy miaxoji BinOyBaeTbcsi PuIbTpallisi 300paxeHHs
JUISL 3HAXOJKEHHSI MEX, MIC/SI YOro aHali3yrThCs 3HAWJEHI KOHTypu. IcHye
AITOPUTM KWW aHAII3ye JUIIE YaCTUHY MEX, BUAUISIIOTh KOHTYPH, 3HAXOASATh
BEPTUKAIbHI MPAMI, JUIsl JBOX TAKUX MPSIMUX SIKI pPO3TAIlIOBaHI HEJAJeKOo OJIHA
Bi/1 OZTHOI 1 BIIHOIIICHHS ITUPHUHM JI0 JOBXKUHM MPABUIIBHE TO I 00J1aCTh MOXKE
po3msiaaTucs sk HoMep. Jlyxe MOomylsipHUM € TICTOrpaMHUM aHai3 PErioHiB,
BiH 3aCHOBaHUN Ha TOMY IO YaCTOTHA XapaKTEPUCTHKA 00JacTi 300pa)KeHHs
OyJe BIIMIHHA BiJi YaCTOTHOI XapaKTEPUCTHKU OKOJUIb HOMepy. ['0j10oBHUM
HEJIOJIIKOM TaKoro METOAY € Te, IO 300paKeHHS Ma€ MICTUTH B CO01 TUIbKU
aBTOMOOUTb, /)K€ HABKOJUIIHE cepeloBUIE Ha (POHI MOXKE MICTUTU HAIKCH,
BUBICKHM, sIKI OyAyTh TakoX po3mi3HaHl. B ycix momepeaHix aiaropurmax €
TOJIOBHUM HEJOJIIK — BOHM HE MOXYTh PO3IMi3HABaTU OpyIHI HOMEpH, 5Kl HE
MalOTh YITKHX MEX. TOMY ICHYIOTh CTaTH4HI aJrOPUTMHU, SIKI ONMHPAIOTHCS Ha
pi3H1 KiIacudikaTopu: BIIHOUICHHS IIUPUHM JI0 JOBXKHHH, XapaKTepH1 Kpamku
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TaKi K KpIMJICHHS TOIO0. ['apHO CIpaBiIsS€ThCSA 3 MOCTABICHUMH LUISIMUA KacKaj
Xaapa, skuil 60a3yeTbcs Ha pO3paxyBaHHI PI3HUIN CyMU CYMDKHHUX 00yacTeil B
NPSIMOKYTHHKAX 3 IMIKCENsMH, SKi Ha3uBalOTh Npu3Hakamu Xaapa, 3 IX
JIOTIOMOTOI0 MOKJIMBO 3HAUTH MEX1 (iryp, 3MiHy TEKCTYyp. AJie Taki alrOpUTMHU
HE CTIMKI J0 BUITAJAKIB KOJHU MEX1 HOMEPIB HE BUIHO 1 3HANTH HEMOXKJIHBO.

Tak sx OUIBLIICTH ANTOPUTMIB 3HAXOJUTH HOMEP HE TOYHO, TO MPOBOASTH
HOpPMYBaHHS 300pakeHHs Homepy. [ 1boro cmouyatrky cliji MOBEPHYTH
300paXeHHs HOMEPY FOPU30HTAIBHO, AKIIO 1€ HE TaK. Tak K Ha IbOMY eTari y
Hac YK€ JHIIe 300paK€HHS HOMEpPY 3 OKOJMISIMU TO MOXHa 3acTOCYBAaTH
neperBopeHHs Xada, sKe 3JaTHE 3HAWTH OCHOBHI MPSMI 1 IO HUM 00pi3aTu
300paK€HHSA, TaKMM YMHOM Yy Hac 3aJMIIMTHCS JIMIIE caM aBTOMOOUIbHHIA
HoMmep. [loTiM moOTpiOHO 3OUIBIIMTH KOHTPACTHICTh MO0 YCWJIMTH pErioH
npoctopoBux dacTtoT. [lami morpiOHO po30uTH 300pakeHHs Ha 0O0JacTi 3
JiTepaMu, IJig TOro o0 iX MOTIM po3nizHaBaTH. YacTo MpoBOATH OiHAPIZAIIIO
300paxeHHs, 11100 TEPETBOPUTH BC1 MIKCEII1 Ha MIKCEN1 ABOX KOJIbOPIB, IPOTE HE
ciig 3a0yBaTu 10 Ha 3a0pyAHEHUX HOMepax OiHapi3allisi MOXKe€ HEraTUBHO
BIIOMTHUCS TpHU aHami3l. TakoX iCHYIOTh BUHATKOBI CHUTYyallil, B SIKUX HOMEpH
YBIFHYT1 @00 rIMOOKO YTOIUIEH] B Ky30B aBTOMOO1IsI, 200 BEpXHS MEKa HOMEPY
3aKpHUTa Ky30BOM, IPO BCI 1[I BUMIAJKH HE CJI1J] 3a0yBaTH.

OcCTaHHBOIO YaCTUHOK € pO3Mi3HaHHS CHUMBOJIB. B mopiBHsSHHI 3
kiacuyHoro ORC 3amauero po3mi3HaHHS TEKCTY, aBTOMOOLUIbHI HOMEpH JIETIIe
pO3Ii3HABATH, aJ[)K€ JJIsI HUX BUKOPUCTOBYIOTHCS OJAHAKOBI HIPU(TH, TOMY HE
MOTPIOHO PO3Mi3HABATH PYKOMHUCHI TEKCTH, 110 € HAWBAXX4OI0 YACTUHOIO MPHU
pileHH1 1i€i 3aa4i. 3 HIOTo 00Ky € mpoOjaeMu 3 3a0py/IHEHUMU HOMEpaMH,
110 YCKJIQJHIOE aHai3 1 OUIBIIICTD aJrOPUTMIB HE MAaTUMYTh edekty. OqHuMm 3
BapiaHTIB € 3acTocyBaHHs anroputmy k-nearest. lns mporo mu g0 6asu
3aMUCYEMO BEIUKY KITBKICTh 300pakeHb peaJbHUX CUMBOJIB, 5Kl BK€ PO30UTI
Ha kjacu. HacTymHuUM KpOKOM MU BBOAMMO MIpy BIJICTaHI MK CHUMBOJAMU,
AKIIO0 300pakeHHs1 O1HApU30BaHI TO CJiJ, BUKOPUCTATH 3BUYANHY OMEpalliio
XOR. TIoTiM KOJIM MU HaMaraeMocs pO3MI3HATH CUMBOJ, OYEPrOBO 3UYUTYEMO
JUCTAHIII0 MDK IIYKAaHMM CHMBOJIOM 1 BCIMa cHUMBoOjJamMu B 0asi, 1 cepen k
OJMIMKHIX CYCIJIB CKOpIlI 3a Bce Oyne IykaHudl cuMBoJl. Tomy, 310paBIIM
BENUKY 0a3y CHMBOJIB 3 3a0pyJHEHHSIMH, HOTEPTOCTSIMU MH 3MOXKEMO
i1eHTU(iKyBaTH HOMEDA.

Buxkopucrana niteparypa:
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