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Abstract. This paper contains description of licence plate’s recognition algorithm using Viola-Jones method. The

results of the work program implementing the method of Viola—Jones C ++ OpenCV library are performed.

BBenenme. B mocnennee Bpemsi Bce 0ObIIe BO3HHKACT IMOTPEOHOCTh B aBTOMATHYECKUX CPEICTBAX
naeHTUGUKAIMA n300pakeHuil. OTHO U3 HANpaBICHUH JaHHOW cepsl — pa3paboTKa CHCTEM, aHATM3UPYIOIINX
IOTOK C KaMep B LEeNAX WACHTU(PHUKAINK M aHaJN3a aBTOMOOWIBHOTO HOMepa. | TaBHBIA acmekT pa3padoTKu
TaKUX CHCTEM — 3TO BBIOOP IOAXOIINETO AalTOPUTMa KOMITBIOTEPHOTO 3pEHHS, CHOCOOHOTO B PEXKHME
pCabHOTO BPEMCHU CYMTHIBATH aBTOMOOWIBHBIN HOMep. Cpean OONBIIOr0 pa3HOOOpa3usi AITOPUTMOB
BBIIENSETCS Croco0  Kiaccu(UKAanuu M300paKeHU, Ha3bIBaeMbId «MeTofoM  Buonsl-J[xonca» [1].
Pa3paboTaHHBIl W3HAYANBHO IS PACHO3HABAHUS JIMI, AITOPUTM IIOCTEIIEHHO PACIIUPWI OOJIACTH CBOETO
npuMeHeHns. [IpenMyIecTBo MeToa 3aKII0YaeTcs B €ro CKOPOCTH, 0OYCIOBICHHBIM MPOCTOTON BBIYMCICHHS
MpU3HaKa KiIaccupuranmuy Omaromapss TNPUMEHEHHWIO «KackagoB Xaapa»,- HHHOBAIIMOHHBIX IIPU3HAKOB
00paboTkn 1MdpoBBIX n300pakeHud. TakuM 00pa3oM, KCIIOJIB30BAHUE IIPOCTHIX KJacCH(UKATOPOB
IMOKAa3bIBACT XOPOIIYI0 CKOPOCTh U MO3BOJIIET UCIIOJIB30BATh 3TOT METOJ B BUJICOTIOTOKE.

Pacnio3nanne 00bEKTOB — OJTHA U3 33]a4, PEHICHHE KOTOPHIX HEOOXOMMO JUTS KOPPEKTHOM paboThl JIFOOBIX
ABTOMATH3UPOBAHHBIX CHCTEM, CTaBSIIMX Mepen coboil 3amauy kiaccupukammu. Llems paboTh: HCHONB3YS
BO3MOKHOCTH OTKPBITOM OMONMMOTekH KoMImbioTepHOro 3peHus OpenCV [2] peanm3oBaTh CKPHUIT, MO3BOJISIONITHA
AHAIM3UPOBATh BUJICONIOTOK B PEaIbHOM BPEMEHH, UACHTU(DUIUPYS 3HAKU C BBICOKOH TOYHOCTBIO.

JlanHBIE I IKCTIEPUMEHTAIBHOI YacTH. [aHHbIC A CO3MaHus 00yJaromeii U TECTOBOH BBIOOPKH
OBUTM B3ATHI U3 OTKPHITOTO HMCTOYHHMKA HM300paKCHUH Ui MAaIIMHHOTO oOydeHws. J[ns oOydeHus mojenu
MOTPeOOBATIOCH JIBE pa3lIMYHbIE NUPEKTOPUHU (DaisIoB, SBISIOMNE COO0W HAOOPHI TIO3UTHBHBIX W HETATUBHBIX
MpUMEpoB sl OOYYCHHS: HA KOTOPBIX IIPUCYTCTBOBAIM aBTOMOOWIBHBIE HOMEpa, W Ha KOTOPBIX
OTCYTCTBOBaNM. Takke W300pakeHUsI TPOIUIN IIPEIBAPUTENbHYI0 00paboOTKy, CTaHAAPTH3UPYIOUIYI0 U
MO3BOJISIONIYIO IIPUMEHUTH MeTo 1 Buobi-JxoHca: GpopMaTiupoBanue H300paXeHUH 10 SIUHOTO pa3Mepa, U ero
ounapusanuss meronom Olry, 00ECIICYMBAIONIMM CKOPOCTH BBIMOJHCHHS QITOPUTMA M €r0 aJalTUBHOCTh K

pa3nuIHOMY poay n3obpakeHuit [3].
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JKcnepuMeHTaJbHasE 9acTb. Merox Buoinbl-/[>)koHCa BKITIOYAaeT B ceOsl MCIIONB30BAHUC MPHU3HAKOB
Xaapa, MO3BOJIIONINX pacro3HaBaTh 00pas3bl M300pakeHWs. B opurmHanmbHOW cTaThe Buombl-JlkoHca He

HCIIOJIB30BAJINCh HAKIIOHHBIC MIPU3HAKH, OJHAKO B HEJIAX IMOBBIMICHUA TOYHOCTH pa60TI)I ajgropurMa OHHU ObLIN

-l
SRR

nobasneHsl B 6nbaunoreky OpenCV.

Puc. 1. Ilpusnaxu Xaapa

B mpomecce paboThl anropuTMa s BBIYHCICHUS NPU3HAKOB M300paKCHUS HCIONB3YEeTCS UX
HHTETpaJbHOE TIPEACTaBIICHHE, oOOecreyuBaromee JHWHEHHOe BpeMs €ro BBIIONHEHHA. IHTerpampHOE
MpPEeACTAaBICHNE MOXKHO MPEACTAaBUTh B BHIC MATPHUIBL, pPa3MEepbl KOTOPOH COBIANAIOT C pa3MepaMu

HCXOTHOTO M300paxkeHus I, rae Kaablil 3IEMEHT PacCUUTHIBACTCS TaK

i<x,j<y
U(x,y)= D1, ))
i=0, /=0
rae I(i,j) — £ApKOCTh mHKcela HCXOAHOTO wm300paxkenms. Matpuna II(X,y) comepX uT HWHTErpajbHBIC

MPEACTABIICHUS MMUKCEJICH HAYaIbHON MaTpPHIIEL.

[Ipu oOyueHuun 3apaHee MHHUIMATU3MPOBAHHBIC BECa HA KAXJOWH MTEPAllMHM MCHSIOT CBOC 3HAUCHUE
TakuM o00pa3oM, dYTOOBl 3HAaueHHE OIMOKM OBUIO MUHUMAIbHBIM [4]. TpagWIHOHHBIM METOIOM
ONTHMH3AIUU TIPU 3TOM SIBIIIETCS NPEJIOKCHHBIM B OPUTHHAIBHON cTaThe Buombl-J[)KOHCA anroputMm
AdaBoost. B mukie oH BBI3BIBACT Cla0BId KiIacCH(DUKATOP, M TOCHIE KaXKIO0W HWTEpaluud MPOUCXOIHUT
O0OHOBJICHIE BECOB TaKMM 00Opa3oM, 4TO OOJbIIE BCETO Beca JaeTcs IUIOXO Kiaccuumupyem oOBeKTam, B
pe3ynpTaTe 4ero BIIOCJIEACTBHM Ha HUX «(POKycHpyeTcss BHUMaHHE» alropuTMa. B3pemieHHas koMOWHAINA
cnalbpIX KJIaCCH(HUKATOPOB SBISETCS CHIIBHBIM KiaccupukaTop. B Xome HammcaHUS CKpUNTa C MOMOIIBIO
nporpammuoro obecrieuenust Cascade-Trainer-GUI [5] Obin peanu3oBaH kiaccupHUKaTOp AOPOXKHBIX 3HAKOB
¢dbopmara xml, mpeacTaBIIOIMUNA COO0H AepEBO NPU3HAKOB.

Pe3yabTaThl 3kcnepuMenTa. B xoze mpoBepku pa3pabOTaHHOTO CKPUNTA HA TECTOBBIX JAHHBIX ObLIa
BEISIBIICHA KOPPEIALNNSA TOYHOCTH PACIIO3HABAHUS MAHHBIX OT BpeMeHH oOydueHms ainroputma. OOyuarormas
BBIOOpKa NAaHHBIX cocTaBisuia 852 (GoTo aBTOMOOMIIEHBIX HOMEPOB. M3 HUX 482 MOJIOKHUTEIBHBIX MPUMEpa U
370 orpumaTenbHBIX. JIHTETBHOCTE O00y4deHHsI cocTaBmia OKkojio 10 gacoB. Ha TeCTOBBIX NaHHBIX alITOPUTM
MoKa3all TOYHOCTh 0K0JO 82%. KommuecTBO JOXKHBIX cpabaThIBaHUM HE MHpEBBICWIO 7% OT OOIIEro 4mcia

aBTOMOOMIIEH Ha BUCO. BpeMH OIMpCACIICHNUA OJHOI'O HOMEpA — MCHBILEC OHHOﬁ CCKYH/BbI.
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Puc. 2. 3asucumocmv mounocmu 00yueHusi om epemeru

3akarouenune. B pesymprare paboTsl cpenctBamu OnbmmoTekn OpenCV OblT peann30BaH aHAIH3ATOP
paMoOK aBTOMOOWJIbHBIX HOMEPOB B BH/COIOTOKE C NpuUMeHeHueM wmerona Buombi-/xonca. OCHOBHbIMHU
MPUYUHAMH HEeWJIealbHOW TOYHOCTH pabOThI ajJropuTMa SIBISETCS HEOOJBINONW Habop 0OydJaromuX MaHHBIX H
HEIOCTATOYHASI BBIYHCIIMTEIbHAS MOIIHOCTh KOMITBIOTEPOB, HAa KOTOPBIX MPOU3BOIWIOCH OOYYCHUE MOICIH.
Takke Ha TOYHOCTh aHAIH3A BIHSIET KAYECTBO BUCO, ITOTAIOIICTOCS HAa BXOJ IIPOrpamMmMe.

HecmoTps Ha TO, YTO METOJ IO CUX IOP OCTACTCS aKTYAIbHBIM M UCIOJB3YETCS MPAKTUYECKU B JIFOOBIX
cucTeMax, TPEOYIOIUX aHAN3 U300PAKCHHS, B IIENAX YIYYIICHUS TOYHOCTH ONPEACICHHUS OH MOXET OBITh
ONTHUMU3UPOBaH. B Hacrosmiee BpeMs MNPEANPUHUMAETCS MHOXECTBO IOIBITOK YCOBEPIICHCTBOBAHHS
anropurma. K mpumepy, MOXHO BEKTOPH30BaTh AITOPUTM IO MPH3HAKAM JHOO MO TOYKAM, YTO IO3BOJIUT

BBIUUCIIATE Cpa3y HECKOIBKO Xaap-IPU3HAKOB OJHOBPEMEHHO.
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