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PE®EPAT

Maricrepcbka quceptaritis: 235c.., 74 puc., 30 Tabi., 15 nogatkis, 23 qxepena.

Axmyanbnicms:3 BCTYNIOM B 110 peIakilii MpaBuil JOPOKHBOTO PyXy, OJHUM
13 OCHOBHHX eJIeMeHTIB € ¢oTo- Ta Bijeo ¢ikcaiis nopymenb [IJIP. dns mporo
HEOoOX1JIHa CHCTeMa pPO3IMi3HABaHHS HOMEPHHUX 3HAKIB aBTOMOOWIIB, 10 POOHUTH
poOOTYy aKTyaJbHOIO.

Ha cporonHimHiii IeHb ICHY€ psifi CUCTEM, IO BUPIIIYIOTh MOAIOHY 3ajady.
OCHOBHUMH HENOJIKAMH ICHYIOUHMX CHCTEM € Te, II0 BOHHW € CKJIAJHUMU B IUIAHI
mporpamMHoi 1 amapaTHoi peanizarii, a0o TOTPeOYIOTh CIeIiali30BaHUX
IHCTPYMEHTIB, HAIlPUKJIAJl, CIeIiai30BaHOI KaMepH BiJIEO CIIOCTEPEIKEHHS, IO
oOMexye 11X BHUKOPHUCTaHHS B MeXax YKpaiHM 13-3a BHCOKOi BapTOCTI IHX
TeXHOJNOTii. ToOMy CTBOpPEHHS CHCTEMH, IO HE MOTpeOye BETUKHUX amapaTHUX i
IPOTPaMHUX 3aTpaT € aKTyaIbHUM 3aBJIaHHSM.

PoGora ckmamaerbcs 3 5 posminiB. B mepmiomy po3mini  mpoBeneHO aHami3
ICHYIOUHMX METOJIIB PO3ITi3HaBaHHs HUGP, MPOBEAECHO KiIacu(piKallilo [IUX METOIB 1
o0paHO MeTOJ pO3Mi3HABaHHS MJIsi CTBOPEHHS CHUCTEMH pO3Mi3HABaHHS MHP.
Oxkpim 11b0oT0 OYJ10 3pOOJIEHO OIJISA CUCTEM PO3Mi3HaBaHHS HUQP, 110 € HA PUHKY
Ha ChOrojHi. B apyromy po3auni Oyiao MHpoBeaeHO aHami3 1 BUOIp O3HaK
pO3Mi3HABaHHS, PO3KPUBAETHCA CYTHICTH OOpPAHOrO METOAY 1 OOTPYHTOBYETHCS
BUKOPHUCTAHHS amapaTy HEYITKOI JOrikd. B 1boMy 3K pPO3I1Il ONUCYIOThCS
TEOPETUYHI 3acaJu PO3pPOOKHM CHCTEMH HEYITKOro BUBOAY. B Tperbomy po3aini
MPOBENCHO pPO3pOoOKy cucTteMu posmizHaBaHHs 1udp. Po3pobneno 3aranpHy
CTPYKTYpHY CXeMy IIl€i CHCTeMU 1 po3poOJieHO ii BIpTyaJbHUNA MaKeT B
cepenoBumni  LabVIEW. B uerBepromy po3miai MpOBEACHO JOCIIIKCHHS
po3po0JIeHOT CcHCTEeMH po3Mi3HaBaHHS IU@p HaA CTIAKICTh JO CIOTBOPEHD
300pakeHHs] IMdpU y BUTJAII 3MIHM KyTa IIOBOPOTY, JIHIMHUX PO3MIpIB
300pakeHHss 1udpu, abo #oro poszdokycyBaHHsi. B m’stomy poszgim Oyio
po3pobiieHo cTtapTan-npoekT. I[lpuBeneHuit omuc i€l MPOEKTY, IPOBEICHUM

TEXHIYHUHN ayuT €l 171el



Lline euxkonanna podomu.po3podOKa CHUCTEMHU pO3Mi3HABaHHA wUDp, SKi
300pakeHl Ha aBTOMOOUIBHUX HOMEpPHHUX 3HAKax, Ta CTBOPEHHsS BIPTYaJIbHOTO
Mmakety B cepenoBui LabVIEW.

06'ekm 0ocnidxcenns:cucTeMa po3iizHaBaHHS UP.

Ilpeomem 0ocnidrcennsn.XapakTEPUCTUKU CUCTEMHU PO3Mi3HABaAHHS LUDP.

Memoo oocnioycennss — B poOOTI BUKOPHUCTOBYETHCS MaTeMaTHYHO-
ATOPUTMIYHUN amapaT Teopii po3mi3HaBaHsA 00pas3iB, MaTeMaTHYHMUN amnapar
HEYITKO1 JIOTIKM, METOAM MAaTEeMaTUYHOTO Ta MPOrPaMHO-AITOPUTMIYHOTO
MO/ISITIOBAHHS 3 3aCTOCyBaHHAM nakeTy LabVIEW.

Haykosa mnoeuszna: monsrae y 3acTOCyBaHHI amapary HEUITKOi JIOTIKH B
po3Mi3HaBaHHI IUGP METOAOM MPOESKITIH.

Ilpakmuune 3nauennsa. NOJNSITae B 3aCTOCYBaHHI PO3POOIECHOTONPOTrpPaMHO-
AITOPUTMIYHOTO KOMIUJIEKCY Ta BIPTYaJIbHOT'O MakKeTy JIJIsl po3Mi3HaBaHHA 1udp, a
TaKoXX B po3po01li 1abopaTopHOi poOOTH 3 AUCHUILTIHK ~CHCTEMH pO3Mi3HaBaHHS
oOpa3zis* kadenpu IBT.

Anpobauia pezyrbmamie oucepmauii: Bi0ynacs Ha JBOX HayKOBO-TEXHIUHHMX
KOH(EpeHIIIsIX:

- XI MixkHapoaHa HayKoOBO-TexHIYHAa KoH(pepeHiis «['iporexHosorii,
HaBiraifis, KepyBaHHS pPYXOM Ta KOHCTPYIOBaHHS aBlallliHO-KOCMIYHOT
TexHiku» 2017 poky;

- HayxoBo-TexHiuyHa KoH(epeHIlis BHKIaJadiB, HAyKOBI[iB, acHipaHTIB Ta
CTYIeHTIB, npucBsueHa Juto Hayku 2018 poky.

Ilyonixauyii:

Bceworo 6y1o 3po6sieHo 3 myosmikarii:

- booOkos 10.B., [Taxanpuyk O. B. Po3po0Oka Ta noCaiKeHHS] CHCTEMHU
po3mi3HaBaHHs QP Ha 6a3i HEUiTKOT JIOTIKK B cepepoBuiii labview -
matepianu X| MixkHapoIHOT HayKOBO-T€XHIUHOI KOH(pEpeHTIIii

«["ipoTexHonorii, HaBiraiis, KEpyBaHHs PyXOM Ta KOHCTPYIOBaHHS



aBiamiitHo-kocMiuHO1 TexHiku, KIII im. Iropst Cikopcrkoro - K., 2017. -
63-67 c;

- bo6xkos 10.B., [Taxaneuyk O. B. Po3po6ka Ta 1ociimKeHHs: CUCTEMU
po3mizHaBaHHs QP Ha 0a3i HEUITKOI JIOTIKK B cepenopwuiii labview
//«Indopmariiiini cucremu, MmexaHika Ta kepyBanHs» Nel6, KIII im. Irops
Cikopcrkoro - K., - ct. 39-49.

- bo6xkos 10.B., ITaxansuyk O. B. Po3pobka cucremu po3nizHaBaHHS LD
HOMEpHHUX 3HAKiB aBTOMOOLTIB Ta ii BipTyanpHoro makety B LabVIEW -
MaTepialii HayKOBO-TEXHIYHOI KOH(EpeHIii BUKIaauiB, HAYKOBIIB,
acHipaHTiB Ta CTyAeHTIB, npucBsdyeHoi Jluo Hayku 2018 poky, KIII im.
Irops Cikopcebkoro - K., 2018. -4 c.

Knrwuoegi cnosa:
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BEB-KAMEPA, IIUDPA, BIPTY AJIbHUI MAKET, LABVIEW.



ABSTRACT

Master's dissertation: 236p, 74 figures, 30 tables, 15 applications, 20 sources.

Actuality: With the entry into force of the revision of the rules of the road, one
of the main elements is the capture of photo and video violations of SDR. This
requires a system for recognizing license plates, which makes the work relevant.

Today, there are a number of systems that solve such a problem. The main
disadvantages of existing systems are that they are complex in terms of software
and hardware implementation, or require specialized tools such as a specialized
video camera that limits their use within Ukraine due to the high cost of these
technologies. Therefore, creating a system that does not require large hardware and
software costs is actualtask.

The work consists of 5 sections. In the first section, an analysis of the existing
methods of recognition of numbers is conducted, the classification of these
methods is carried out and a method of recognition for the creation of a digital
identification system is selected. In addition, a review of digital recognition
systems, which is available on the market today, was made. In the second section,
an analysis and selection of recognition features were made, the essence of the
chosen method was revealed, and the use of the fuzzy logic apparatus was justified.
The same section describes the theoretical foundations of fuzzy output system
development. In the third section, the development of a system for recognizing
numbers. The general structural scheme of this system is developed and its virtual
model in the environment of LabVIEW is developed. In the fourth section, the
research of the developed digital identification system on the stability of distortion
of the image figures is carried out in the form of a change in the angle of rotation,
the linear dimensions of the figure of the figure, or its unfocusing. In the fifth
section a startup project was developed. The description of the project idea is

given, technical audit of this idea is carried out



The purpose of the work: development of the system of recognition of numbers,
which are depicted on the license plates, and the creation of a virtual model in the
LabVIEW environment.

The object of research: the system of recognition of numbers .

Subject of research: characteristics of the system of recognition of numbers.

Method of research: in the work are used mathematical algorithmic apparatus of
the theory of pattern recognition, the mathematical apparatus of fuzzy logic,
methods of mathematical and program-algorithmic modeling using LabVIEW
package.

Scientific novelty: is the application of a fuzzy logic apparatus in recognizing
numbers by the projection method.

Practical significance: is to apply the developed software-algorithmic complex
and the virtual model for the recognition of digits, as well as in the development of
laboratory work on the discipline "Pattern Recognition Systems" of the
Department ofIMT

Approbation the results of the dissertation: was held at two scientific and
technical conferences:

- Xl International Scientific and Technical Conference "Gyrotechnology,
Navigation, Motion Control and Aerospace Engineering™, 2017;

- Scientific and Technical Conference of Teachers, Scientists,
Postgraduates and Students, dedicated to the 2018 Science Day.

Publications:

There were 3 publications in total:

- Bobkov Y.V., Pakhalchuk O.V. Development and research of the system
of numbers recognition based on fuzzy logic in the environment
LabVIEW- materials of the XI International scientific and technical
conference "Gyrotechnology, navigation, traffic control and design of
aviation and space technology, KPI im. Igor Sikorsky-K., 2017.- 63-67 p.

- Bobkov Y.V., Pakhalchuk O.V. Development and research of numbers

recognition system based on fuzzy logic in the environment LabVIEW //



"Information systems, mechanics and management" Nel6, KPI im. Igor
Sikorsky - K., - art. 39-49.

- Bobkov Y.V., Pakhalchuk O.V. Development of a system for recognizing
numbers of license plates of cars and their virtual model in LabVIEW -
materials of the scientific and technical conference of teachers, scientists,
postgraduates and students on the Day of Science in 2018, KPI them. Igor
Sikorsky - K., 2018. - 4 p.

Keywords:

RECOGNITION SYSTEM, ETHNIC METHOD, PROJECT METHQOD,
FUZZY LOGIC, AUTOMOBILE LICANSE PLATES, WEB-CAMERA,
NUMBERS, VIRTUAL MODEL, LABVIEW.
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BCTYII
CydacHuif ~ pO3BUTOK  I1H(POpPMAIIWHUX  TEXHOJIOTIH  OOyMOBIIOE
IHTeJIeKTyalli3aIlil0 1 aBTOMATH3aIlll0 BHUMIPIOBAHb 1 TEXHIYHUX IIPOIIECIB.
OCHOBHOIO CKJIQJIOBOIO [T peajizamii I[bhOro € PI3HOMaHITHI 3acobu

o0unCIIIOBaNIbHOI TexHiKH, Hanpukiaa, EOM, I1K ta MikpoKOHTpoJiepH, TOIIIO.

BoHu MOXyTh BUKOHYBaTH PI3HOMaHITHI omepalili 3 00poOku iHdopmarrii.
Jlnst peasizanii mux QyHKIIH HEOOX1THO 3a0€3MeYNTH BBEACHHS I1i€i iHGOpMaIIii B
HAJIC)KHOMY JIJISl HACTYIHOI 0OpOOKM BUTIISAMI. [[Ist MX 1ijIeii BUKOPUCTOBYIOTHCS
pi3HI TPHUCTPOI BBOAY, 30KpeMa MPHUCTPOi BBOAY Bi3yaJbHOI (300pa>keHH:),
3BYKOBOI Ta 1HIIOI iHQoOpMalii. 3acTOoCyBaHHS pI3HOMAHITHUX CHCTEM
pO3Mi3HAaBaHHS OTPHUMAJIO IIMPOKE 3acTOCyBaHHsA. OIHIEIO 3 TOMUPEHUX 331ad €
BBeJIeHHS an(aBiTHO-IM(PPoBOi 1H(OpMALii, 110 3AIMCHIOETHCA 32 JIOMIOMOTOIO
BI/IMOBITHUX CHUCTEM poO3Mi3HaBaHHA. Tak, po3mizHaBaHHS IUQP 3aCTOCOBYETHCS

TUTSL:

- inenTudikanii Oyab-sKuX 00’€KTIB, sIKI MPOMAapKOBaHI IU(PPOBUM KOJIOM,
HaIpUKIIa1, MEXaHIYHUX, PIYKOBHUX 1 MOBITPSHUX TPAHCIIOPTHUX 3aCO01B ;

- BBE/ICHHS Bi3yaJIbHUX 300pakeHb IU(P B 3aCO0M 00UNCIIOBATIBHOI TEXHIKH;

- 3untyBaHHs Captch;

-34yuTyBaHHA 1HMOpMalii a1 OEe3MiJIOTHUX aBTOMOOUIIB IMPO HOMEPH

aBTOCTpajl, HoMepH OyAUHKIB, 3HaKU OOMEXEHHS IIBUIKOCTI, TOIIIO.

Icayroui cucremu, Hanpukiazn, mnporpamu Ty ABBYY FineRider,
pPI3HOMaHITHI HEMpPOHHI CHUCTEMM 3 HABYAHHSIM (HANpPHUKJIaA, Ui PO3Ii3HABAHHS
Captch) noctatHbO 4YyTNIHBI 10 CHOTBOPEHBb 300paKeHb, a TAKOXK € JIOCTATHHO
CKJIQJIHUMHU Ta NOTPEOYIOTh 3HAUHUX OOUYMCIIIOBAJIBHUX MTOTYXHOCTEH.

MeTtoro maHoi poOOTH € CTBOPEHHSI CUCTEMM pO3Mi3HABaHHS IHUQP, SKi
300pakeHi Ha aBTOMOOUIBHMX HOMEPHHUX 3HaKax. ICHye 3ajmada po3mi3HaBaHHS
HOMEPHMX 3HAKiB MOPYUIHUKIB MpaBui  JOpOXKHBOro pyxy. Cucrema
pO3Mi3HAaBaHHS MOBMHHA OYTH JOCTaTHHO MPOCTOIO 1 JIETKOIO B MPOrPaMHOMY

mwiaHi, mo0 ii MokHa OyJI0 BHUKOPUCTOBYBATH Ha MPUCTPOSX 13 HEBEIUKHUMHU



TeXHIYHUMHU 1 OOYHCITIOBAILHUMH XapaKTePUCTUKAMH, a TaKOXX MAaTH BHCOKY
MBUAKOAII0. Takok maHa cucreMa Mae OyTH CTIMKOI J0 PI3HOMaHITHHX
CIIOTBOPEHb, TAKUX SIK, CIIOTBOPCHHSI 300paK€HHs i3-3a IOTOJHUX YMOB, i3-3a
NOpHU JHS, 13-3a MIBUIKOCTI 00’€KTy, Ha SKOMY pPO3TAalIOBAHUNA HOMEpPHHUH 3HAK,

TOIIO.



BUCHOBKHA

[TpoBiBIIM aHaMI3 ICHYIOUMX CHCTEM PO3Ii3HABaHHSI HOMEPHHX 3HAKIB,
MOHa 3pOOUTH BUCHOBOK, 1110 BOHU HE BIJIMOBIAAIOTh MOCTABJICHIN 3a1a4i
pO3Mi3HABaHHs, a/IK€ BOHU € CKJIAIHUMU B IJIaH1 IPOrPaMHO] 1 arapaTHoOl
peanizaiiii, abo moTpeOyIoTh Creliali30BaHUX IHCTPYMEHTIB, HAITPUKJIIA/I,
CIIeliaTi30BaHOl KaMepH BiJICO CIIOCTEPEKECHHS B CUCTEM1 Ha OCHOBI KaMepu
Bosch REG-X.

OT1xe, Ha OCHOBI BUIIIECKAa3aHOT0, POOMMO BUCHOBOK, 1110 JJIsI peati3aliii
MOCTaBIICHOT 3a/1a4l pO3MI3HABAHHS ONTHUMAIBHUM PIIICHHSM € BUKOPUCTAHHS
METOJTy MPOEKIIiil 13 CiIMEeICTBa €TaJOHHUX METO/1IB, 1[0 BUKOPUCTOBYIOTH IIU(POBI
€TAJIOHH 3 HEYITKO JIOTIKOIO 1 BITHOCATHLCS 10 METO/IIB O€3 HaBUYaHHS.

3a pesynapTaTaMu aHajizy oOpaHOro meTtomy Oyno oOpaHO O3HAKH ISt
CHUCTEMH pO3II3HABAHHS, a came JBa JOJaTHI Ta JBa BiJ €MHI IMEPEeXOaH, IO
BU3HAUAIOTHCA SIK PI3HUI MDK MOTOYHUM JIOKaJbHUM MakcUMymMoM (abo
MIHIMyMOM) 1 MIONEPEIHIM JIOKaJbHUM MIHIMyMOM (200 MakCUMyMOM) KUTbKOCTI
nikcesiB (IHTeHCUBHOCTI), 110 HajexaTh 300paxkeHHI0 nmudpu. KiabKicTh miKcesiB
HiAPaxOBYETbCSI B MeXaX BEpPTHUKAJIbHUX CEKTOPiB, Ha sKI pPO30UBA€THCA
300pakeHHsT nudp, 1 MUPUHA AKUX B MIKCESIX Moke 3amaBatucs. llle omnum
1HQOpPMATUBHUX TapaMETPOM € KIJIbKICTh MEPEXOJIiB, IO MiIpaxOBYHOTHCS IMPHU
noJ1iy1 300pakeHHs HUu(PH Ha TOPU3OHTAIIBLHI CEKTOPH.

Po3po06ieHo CTpYKTYpHY CXeMy CHCTEMHU pO3Ili3HaBaHHS IU(p, Ha OCHOBI
saKoi OyJI0 CIPOEKTOBAaHO CHCTEMY po3Mi3HaBaHHS B cepemoBuim LabVIEW y
BUTJISIAI JIBOX B3a€EMOIIOB’SI3aHUX CHUCTEM: CHCTEMH pO3Ii3HaBaHHA Ludp, 110
Mpairoe 13 TOTOBUMH (aijaMu 1 CHCTeMa PO3Mi3HAaBaHHs, IO MpaItoe 13 BeO-
KaMepor. B OCHOBI mHMX CHCTEM JEXHUTh CHUCTEMa HEYITKOTO BHBOIY, SKa
OyayeThCsl 3 ypaxyBaHHSIM BHOpaHHMX O3HaK posmizHaBaHHs. [[ms i€l cucremu
OyJau BU3HAYEHO JIIHIBICTHYHI 3MiHHI, (PYHKII NPUHAICKHOCTI 1 iX TpaHuIl 1
IpaBujIa HEYITKOTO BUBOJLY.

JIns mocipKeHHsT OCHOBHUX TEXHIYHUX 1 METPOJIOTIYHUX XapaKTEPHUCTHUK

CHUCTEMHU pO3Mi3HaBaHHS IUGp OyIO MPOBENCHO AOCTIIKCHHS 3 BUKOPUCTAHHSIM



copsmiieHux uugp, uudp, mo 300pakeHHI HAa HOMEPHUX 3HAKaX 1 BJAcHE
HOMEpHUX 3HaKiB. JOCHIUKEHHS MPOBOJWINCA 3 METOI BU3HAYEHHS BIUIUBY
CIIOTBOPEHHS 300paKeHHS Y BUTJISA/II TOBOPOTY 300pakeHHs, 3MIHM HOTO JITHIMHUX
PO3MIpIB 1 IPH HOTO pO3(POKyCyBaHHI, Ha PO3Mi3HABAHHS LUPP.

JlocnipkeHHs MoKa3ainu, M0 0OpaHuil METO MOKa3y€e XOPOIIl Pe3yNbTaTH y
BUIAJIKY BUKOPUCTAHHS CIIPSAMIICHUX LUQP 32 YMOB CIIOTBOPEHHS 300paKe€Hb 1HX
udp 3a paxyHOK 3MIHHM KyTa MOBOPOTY A0 6° 1 MHIMHUX po3MipiB 10 5%, a Takoxk
3a yMOB po3(hoKycyBaHHs 300pakeHHs B Mexax 10%.

[Ipn pmocmiKeHHI CHCTEeMHM pO3Mi3HABaHHA TPU BUKOPUCTAHHI LHUQP
HOMEPHHMX 3HaKiB, 3a YMOB CIIOTBOPEHHS 300paX€Hb Yy BUTJIAMI TOBOPOTY
300pakeHHs] nudpu OyJI0 BU3HAYEHO, IO IS IOTO MIPU(TY Taki CIIOTBOPEHHS
BHECYThb JOCTaTHHO BEJIMKI 3MIHH, IO MPHU3BEAE N0 HEKOPEKTHHX PE3YJIbTaTIB.
[Ipu mposeneni gocmipkeHHss CP Ha CTIHKICTh JO CIOTBOPEHb Y BUTJIS/I 3MIHU
JIHIMHUX PO3MIpIB 300pakeHbh HHU(P HOMEPHUX 3HAKIB, CHCTEMa PO3Ii3HA€E BCi
mudpyu Ipu 3MiHI JIHIHHOTO po3Mipy B Mexax 5% mnpu mupuHi cekropy 2-3. Y
BUMAJIKY pPO3(OKYyCyBaHHS 300pakeHHS HUGPU HOMEPHOIO 3HAKY, KOPEKTHO
pO3Mi3HAIOTHCA yci nudpu npu po3MUTTS Horo rpanulb 10 30%.

OT1xe, TOCTIKEHHS CUCTEMH Ha PO3Mi3HaBaHHS (P, 110 300paKyrOThCs
HAa HOMEpPHMX 3HaKaxX 1 BJIACHE PO3MI3HaBaHHS HOMEPHHUX 3HAKIB 3a JOMOMOTOIO
BeO-KaMepy MoKa3ajau Tipin pe3yabTaTu. B pesynprari 4oro, poOMMO BUCHOBOK,
o0 Ui Kpamioro posMi3HaBaHHS LHU(Pp HA HOMEPHUX 3HAKaX, B paMKax
MOCTaBJIEHOI 3aja4i MOTPIOHO BBOJWUTH JIOJATKOBI OJ0KM 00poOkH 1H(DOpMaii,
HAIPUKJIAJ BUKOPUCTAHHA aBTOMAaTUYHHUX aJITOPUTMIB MIOBOPOTY 300pakeHHs, abo
MPOBOJAUTH ONTHMI3allil0, Y4 MOJIEPHI3allil0, CUCTEMH HEUITKOTO BHUBOJY, IO B
Tid, 4M 1HIIIHA Mipl TOPU3BOAUTH [0 YCKIAQAHEHHS CHCTEMH pO3IMi3HABaHHS 1
BHUMArae BUCOKOi OOYMCITIOBAJIbHOT 3IaTHOCTI TEXHIKH, sIKa BUKOPUCTOBYETHCS JIJISI
pO3ITi3HABaHHS.

Haunii dakt B Aeskid Mipl CyHnepeduTh MOCTAaBJICHIA 3agaui, ane i ii
JOCSITHEHHSI MOXHA BHUKOPHMCTOBYBATH BIJJHOCHUN MIHIMYM OOYMCIIOBAIBHOI

3[aTHOCTI anaparypu AJii OTPUMaHHS ONTUMATbHUX PE3yJIbTaTiB pPO3II3HABAHHS.
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