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PE®EPAT

Marucrepckas auccepranus: /5 ctpanun, 24 pucyHka, 4 tabmuupbl, 21
HCTIOJIb30BAaHHBIN UCTOYHUK.

HOMEPHOM 3HAK, PACIIO3HABAHME, BHWHAPU3AIIN,
ITMCTOITPAMMA MHTEHCUBHOCTHM, CBEPTOYHAS HEWPOHHAS
CETDb, OIIEPATOP COBEJIA.

Obvexm uccneoosanusi — 00pa3bl aBTOMOOWJIEH M TOCYAapCTBEHHBIX
perucTpalMoHHbIX 3HaKoB PecryOnmku benapych.

Lenvs pabomwur — pa3paboTka U peanu3anus MPOrpaMMHOTO 0OeCIeUeHUs
JUISL pacrlo3HaBaHUs PETUCTPAIMOHHBIX HOMEPHBIX 3HAKOB aBTOMOOUJIEH,
3aperUuCTPUPOBAHHBIX Ha Tepputopuun Pecniybnnku benapych, 1 aBToMaTHYECKOM
CUCTEMBbl OOECICUCHHSI JIOCTyNla Ha TEPPUTOPHUIO TaAPAK-CTOSHKH, a TaKXKe
HaxO0XJICHUE U TECTUPOBAHUE MOAXO0Ja, KOTOPBII MOT Obl 00ECIIEYUTh TOUHOE U
3 PeKkTUBHOE pacrno3HaBaHUE MAapOK W MOJIENIed TPaHCIOPTHBIX CPEJCTB,
MIPUTOIHBIN JIJIS1 UCTIOIB30BaHUS HAa OOJIBIINX MAacCHUBaX JTAHHbIX.

Memoowl uccnedosanuss — KOMIbIOTEPHOE MO/IETUPOBAHUE.

B pe3ynbrare NOpOBENEHHOIO MCCIEAOBAaHUS  YCTAHOBJIEHO, 4YTO
OuHapuszanusi U300paxeHus — 3T0 3(P(PEeKTUBHAS Omepanus MO YMEHBIICHUIO
KOJINUeCTBa MHQOpMAIUH, coJepKalleiics Ha U300paKeHUH, ISl adbHEeUIIeH
paboThI aJirOpUTMa paco3HaBaHUSI.

UccnenoBana »(PEeKTUBHOCT,  MIAOJIOHHOTO  PaclO3HABaHUS
CUMBOJIOB W CJIeJJaH BBIBOJA, 4YTO B 3ajJadaX pacrlo3HaBaHUS CHUMBOJIOB
HMCKYCCTBEHHBIC HEHPOHHBIC CETH TPH MTPABUIBHOM OOYUYEHUHN HA BBIXOJIE TAIOT
ropaszo 6ojee BHICOKUH MPOIICHT yCIIEITHOCTH PACTIO3HABAHN.

Peann3oBaHO MNpuUIOKEHUE [JIs1 PACIIO3HABAHMS HOMEPHBIX 3HAKOB, C
3QJI0)KEHHOW BO3MOKHOCTBIO HMHTETpPAllMM C CHCTEMOM aBTOMATHUYECKOTO
NPEAOCTAaBICHUS JOCTYyNa Ha TEPPUTOPHUIO rapa)x-cTOSHKHU. [lojiydeH mpoueHT
YCHEUIHOTO Paclio3HaBaHUsI HOMEPHOTO 3HaKa, paBHbIN 90).

[IpennoxeH, peann3oBaH U MPOTECTUPOBAH METOJI PACIIO3HABAHUS MAPOK
U Mojesiell aBTOMOOWJIEH C HCMOJb30BaHUEM CBEPTOUYHON HEHPOHHOM CETH.
[Toy4eH nporeHT yCnenHoro pacno3HaBalus MO aBTOMOOUIIsS, paBHbIN 98.



PODEPAT

Maricrapckas asicepranpisa. 75 crapoHak, 24 mamroHka, 4 Taominsl, 21
BBIKaphICTAHHAS KPBIHIIIA.

HYMAPHBI  3HAK, PACITIABHABAHHE, BIHAPLI3AILIBIA,
T'ICTATPAMBI IHTOHCIVYHACIII, CBEPTOYHAS HEMPOHHAS CETKA,
AIIEPATAP COBEJIA.

Ab’exm  OacnedasamHsi — BOOpasbl ayTamMaOUIIy 1  JI3sIpIKayHBIX
paricTpalbliiHbIX 3Hakay Pacny6iiki benapyce.

Mbma — pacnpanoyka 1 pdlaiizaibld NparpamHara 3a0ecrsudHHS IS
pacma3HaBaHHSI ~ POTICTPAlBIMHBIX ~ HYMapHBIX  3HaKay  ayrtamaOuiei,
3aparicTpaBaHbIX Ha TAPBITOPHI PacnyOniki benapyce, 1 ayTamaTbiyHal C1ICTAMBI
3a0€ecsiudHHS JOCTYIy Ha TAIPBITOPBIIO rapaxa-cTasHKi, a Takcama TMOIIyK 1
THCTaBaHHE MAJIbIXOy, SKI MOT Obl 3a0sicrieyblllb JakiaaHae 1 3¢eKThIyHae
pacma3HaBaHHE Mapak 1 MaJdJsy TpaHCHApTHBIX CPOJKAY, MPBIIATHBI IS
BBIKApPBICTAHHS Ha BSUTIKIX MaciBax JaJ3€HBIX.

Memaovwl 0acnedasanus — KamIl I0TapHAEe MaJdJIsIBAHHE.

Y BBIHIKY TMpaBeA3eHara JacjefaBaHHS YCTaHOYJEHa, INTO Mepa
OlHaphI3allbll MaJIFOHKA — IITa A(DEKTHIYHAs arepalibls 1a 3MSHIIYHHIO KOJIbKACIIi
iH(apmarel, skas 3MAIIYaeIna Ha MaJIIOHKY, JUIS JajehIai mpampl aarapblTMy
pacria3HaHHs.

HacnenaBana 3¢ eKkThIyHACIh IA0JIOHHATA paclia3HaHHs 3HaKay 1 3po0JeHa
BBICHOBA, IIITO ¥ 3aja4ax paclia3HaBaHHS CiMBajay IITYYHbII HEUPOHABBIS CETKI
IpbI MPABUTLHBIM HABYYaHHI HA BBIXa/I3€ JArOllb 3HAYHA OOJIBII BBICOKI MIPAIPHT
MaCISIXOBACI{l pacla3HaHHS.

P»anizaBana mparpama Jyisi pacia3HaHHS HyMapHBIX 3HaKay, 3 3aKJ1aJ[3eHail
Mar4bIMaclo 1HTArpalbll 3 CICTAMAN ayTaMaThlYHAra NpajgacTaylieHHs JOCTYIy
Ha TAPBITOPBIIO Tapaxa-CTassHKi. ATpbIMAHbI IPALBHT NACIAX0Bara pacla3HaHHs
HyMapHora 3Haka, poyHsI 90.

[IpananoBaH, pasTi30BaH 1 MpaTdCTaBaH METaJ pacla3HaHHA Mapak 1
MaIpIAy ayramMaOuasy 3 BbIKAphICTAHHEM CBEPTOYHOW HEHpOHHAW CeTKI.
ATpbIMaH MpaIpHT NaclsxoBara paclasHaHHs MaJIdJl ayTamMaliis, poyHsI 98.



ABSTRACT
Master’s thesis: 75 pages, 24 figures, 4 tables, 21 sources.

NUMBER SIGN, RECOGNITION, BINARIZATION, INTENSITY
HISTOGRAM, CONVOLUTIONAL NEURAL NETWORK, SOBEL
OPERATOR.

The object of research — images of cars and state license plates of the
Republic of Belarus.

Objective — to develop and implement software for the recognition of
license plate of cars registered on the territory of the Republic of Belarus. Design
an automatic system for providing access to the garage parking area.

The methods — computer simulation.

As a result of the research, it was found that binarization of an image is an
effective operation to reduce amount of information contained in the image to
proceed further steps of the recognition algorithm.

The efficiency of pattern recognition of symbols is studied and it is
concluded that in character recognition problems properly trained neural networks
give a much higher success rate of recognition as the result.

Implemented an application for the recognition of license plates, with the
incorporated possibility of integration with the system of automatic access to the
territory of the garage parking. The percentage of successful recognition of the
license plate is equal to 90.

A method for recognizing cars make and model using a convolutional
neural network was proposed, implemented and tested. Received the percentage
of successful recognition of a car model, equal to 98.



