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B 3a1a4¢ PACTIOINABAMIS BIIYATHHEX OGBCKTOB B CHCTCMAX KOMIIBIOTCPHOTO 3DCHHS BAAKHBIMIL
TIOKAIATCIAMI ARTSIOTC PE3YBTATHRHOCTS It BPENs 0GpAGOTKH. B CREN C THM NpH PEATHIUIN IPHKIAMHEX
30124 N0y ST PACTIPOCTPAHEHHE CTPYKTYDHbIE METO/Ibl, GasupyIOLIIecs Ha HCTIOIL30BAHHN HEfipOHLLX ceTeil
B LCIAX BESBCHIS AKOHOMEPHOCTE] Ha MHOPKCCTBE IDH3HAKOB CTPYKTYPHBIX OIIHCAIii Ga3bi 00PA3ILOB.
TIpEACTARISET HHTEPCC H3YHCHHE CBOTICTE HCKYCCTBCHHBIX HCHPOHHBIX CCTC]i IPHMHITEILHO K F1a4ay
Kaacen(HKaLH 305PaKeRHil, T1e B IPUMHEHIAX HAGIOAALTC IPAKTIYECK HEOTPAHUENHOE pasHooGpasie
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QUILIX, 1 HeeTe 0BatIe H(dKTIBROCTH CXeM 0Bysieiis cerell, yHHTHBAIONIX CTerIeHb GH30CTIE 21CMEHTOR
KIACCOB B NOCTPOCIHIOM NPOCTPAIICTRE NPIBHAKOB.

B CBAIM C PAZOM MPHKIAMHBIX MCHMYIICCTB AKTYANbHO TPHMCHCHIE KOHKYPEHTHBIX CTPYKTYP pi
oy 1 kiacepuKaum, a iveno — cereit Koxonena [1-3]. Cerit KoxoHeHa yHHBEPCasio it ¢ ycrexom
HACTPAHBAIOTCA HA IPOIBOMLHBIC HaBOPk! Aarbix [4]. KauccTao KiaceiBiKkaLii HeocpeACTReIHO 3aBHCHT OT
PC3YIILTATOR OOy eI CCTH Npi PACTIOHABAIN 12 MHOKCCT BC IPH3HAKOB CTPYKTYPHBIX ONHCaIiii 00yaioueii
BGopit.

Omicarite Gassi HTATONOR A1 KIGCCHIKAL IONYHEHO ACTEKTHPOBAIIIEM ocobeniix Touck (OT)
moGpakenuii (puc. 1) u nocneayIOnIM BhumcieHueM eckpuitopos ORB [3, 4]. OciosHOE npenvymiecTso
Jetextopa ORB. 1epei ApyTHMH 3AKIIOMACTCH B OOCCHICHCHIN BLICOKOTO GICTPOJCHCTRIS 33 cier
HCTIOL30BAIIIS CCKPHIITOPOR GHIHAPHOTO THIa.

Pitc. 1. = TIpivepet oGpaserutii ¢ KoopamiaTavi Beeneribix OT

Clhopuymipyen 3aasty KiIacCHGUKALILH H30BPIKEHIIS Kak TOCTPOHIE KIaceHIKALIONNOO Mpaita
10 Pe3yNLTATaM OGYHCHHS HA OTAONHOM MHOKCCTR, KOTOPOC NPCACTABMACTCA B BILAC COBOKYIHOCTIE

Z={2/y) meex s neventon Gasst oranoon. Ha nepsoy ware mumuusipyen satputy M = {m )/

BeCOB, CTpOKAMI KOTOpOi Gy AYT BEKTOpa HEFIPONOB m; = IICHTPOB KIACCOB.
BhiGepen TekyUIH Y1CMCHT ZE€ Z 1 AU K&KAOTO j€ [1,2,....J] BLMHCIHM PaCCTORNHE q; = p(z,m ;) 1

onpesemin knace d nelipona-noGeantens: d =arg min q; . BLMHCTIM WIMCHCHIS BecOB A1s HEHIpOOB
J

BLXOMNOrO c10% cetit: Am; = h(j,d,0)-77-(—=m ) , Tae 7] — kodppuuuent ckopocti oByuers, a h(j,d, )
masCHIe (yHKIBIH OKPECTHOCTH /U1 Hefipona j B MowenT Bpewenit {. Pagiye o(t)=1/exp(t™) okpectroet
YMCHBLIACTCS! ¢ yBesueHIeM napaveTpa ¢ . Jlanee ckoppekTHpyeM MaTphily Becos M =M +AM wa ware 1.
Knaccigkaiis npookaetes 10 3aBepuICHits cmieka Z .

B cpese C++, moa onepawoniyio cicremy Windows, Hasi peam3oBana MOASTS KiaccH(HKAL
B0GpakenHil Ha OCHOBE M0MICMENTHOrO oTHecenns OT 0GLEKTA K OHOMY H3 UCHTPOB KIaccoB. Berncieis
JseckpunTopos OT PeaTHIOBANE B BIIC MPOTPAMMHOrO CPEACTBA Ha OCHOBE MOTyns features2d s kpoce-
ardopventioii Guomorexn OpenCV [4].

C MenoK3OBANHEM PA3PAGOTANNON CHCTEMBI H3YHCHB! B CPABHHTC/LHOM IUIAHC TPH NPHKIAMHBIX
BapuaNTa OGYHCHI KIACCH(HKATOPA, OTMIMAIOUIICCS YHCTOM HE/IpOHOB, KOTOPHIE MOTH(HINpYIOTCS B
Ipollecce analITatit ceti:

1. HaCTpanBacTCs HEffpOH-TIO0E TEb;

2.MoAN(HIPYIOTCS TPt GKANIIIX K HEHPOHY-N0GEHTEIO HefipoHa;

3.MOAH(HIMpYeTCS NOMHAS CETh HETPOHOB.

Pe3yILTaTHBHOCTS paGoTI ceTi KOXOHEHA B 3HAYHTEIIBHO MEpe ONPE/CISeTCs 3HAYCHIAMI HAYATBHBIX
LCHTPOB. B CBA3H C THM H3YHCHBI CIICAYIOUIHE BAPHAHTEI BHIGOPA LICHTPOB:

1. NPOH3BOMLHO IO OZHOMY JACCKPHITTOPY W3 ITANOHA;

2. npuMeHEHHEM CreUHATLHON PoLEYPHI POPMHPOBAHI LEHTPOB.

CrewmaLHas MPOLEAYPA CBOAIACE K OGHTOROI 0OPABOTKE BCRrO MHOKECTRA JACCKPHITTOPOB K&KIOTO

s oranonos. Iobutoswii anamis Hranona Z' ONpeieser HAYATLHLI BEKTOp LEHTPA KIacca Ha OCHOBE
oriseckoii oGpagoTKit
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xq(b) 2 5() /2, .
xg€Z, b=1,..256, )
xq(b)<s() /2,

re xg(b) — b -tutii Gt s seckpunrtopa ¢ woepo d [4].
3uascitiie OWINGKH KIACTCPI3ALIN OLCHIM 110 GopMyIie

E= 3T 50 oty @

Ie § = WHCI0 eMeHTOB 0By atonero Mioskectsa, N —pasniep eckpumropa OT [1]. Jpyroi kpirepii

I
P3YNBTATHBHOCTH ONPEACIHM Kak ﬁ=zj=](.s(,)—uj)/s, Tle @) = WHCIO NPU3HAKOB U3 OGIICTO WX HHCTa

s(j) B omucammn otanona Z7, ommecemmix K knaccy j. 3uaucmns [ OTPIKAIOT ypORCH: OUIHGOUMEIX
xnaceudpukauii [2, 4]

Konaectso shismiennbix OT koneGanock s npeaenax 47 ... 50. TecTupyembiii HaGop AQHHBIX coepiT
244 Gunapubix BeKTOpa AL 256. KoMidecTso WTepauii 05ydenis pasio HCly BXOTHLIX BOKTOPOB Gasht
STanoton. MConk1yesas MATPIIIA BECOB — MATPHIA ACHCTRITCTLHEIX SHCe patyepon 244 na 256. Ha Tectonom
xommsiorepe (Intel Core i54440) 0GpaGoTka emommseTCs B Teuenimn 3.8 - 4.3 c.

TIpi MOAU(HKALII TONEKO Helipona-noGeanTens omiGKi coctannsior £ =0,63, /= 0,67. Jns uentpon
no (1) =038, £=034. Jlns sapanta Moapukais Tpéx Grukaiiliinx K noGe iTe o Heiiponos B cysac
TIPO3BOMLHEIX LEHTPOB omiGKa cocTannser £=0,62 1 f=0,60. /s chopumposanibix B wize (1) nentpos
E=030 £§=026. Tpu moandukamwu neeii cern HefponoB ommGka B Cydac NPONIBONBHEIX ICHTPOR
.58 1 f3=0,61. Jlns cpopymposamsix 1 size (1) uenrpos £=0.22 f=020.

B NPOBCACHHEIX KCIEPHMCHTAX HAGIIOAACTCS AOCTATOMHO BHICOKIHT] yPOBCHE PALHCHIIS ITATOHOB, TAK
xak o6 oumGkn nesemiki. [pivenciie cern Koxomena B ciysae Bhancienis uentpos (1) asnrensio
ket oumGky Knacendmka /.

Hcerien0Baiie 0Ka3A710 BOMOKHOCTH yenemmofi azanTaui et KoXoteia K HpOH3BoTsHbIM HaGopan
BI3YATBHBIX JQHHEIX, 0COOCHHO B CIYHAC CIICIVATHOrO (OPMHPOBAIIIA NEPROHAATLHEIX LICHTPOB KIACCOB.
Pacimperie 1a60pa A7ANTHPYEMEIX HCHiPONOB B IPOLIECCE 0GYHCHHA SHAUNMO COBEPIICHCTBYCT TIOKA3ATENH
JeiicTaennoii paGoTs cerit.

cocTaBnseT

JIMTEPATYPA:

1. Oconexuit C. Heiipounsie cetn ana obpaGotku uidopyawms / C. Oconex
cramicrika, 2002. - 344 c.

2. Hosorapeskuii M.A. ILtyani neiiponsi Mepesi: ouncrenns. / M.A. Honorapeskinii, .5, Heerepenko //
Tpaui incruryry vatemarii HAH Yipaitnn. - 2004, 7. 50. = 408 c.

3. Ethan Rublee, Vincent Rabaud, Kurt Konolige, Gary Bradski. ORB: an efficient altemative to SIFT or
SURF. ~ Computer Vision (ICCV), IEEE International Conference on IEEE, pp. 2564 = 2571, 2011.

4. Topoxonarceiuit B.O. AHanii BICTHBOCTH, XapAKTCPHCTHK T4 Pe3yISTATIE JACTOCYBANNS HOBITHIX
JICTCKTOpIB /U BISIAACIIS OCOGTMBIX TOOK 300pazkertts / B.O. Topoxoparchkiii, JI.B. Tlymaeko, K. T
Conoenko // Crictesu ynpamtinns, nasiranii ta 3s'ssiy. 2018, = Nol (47). = C. 93-98.

5. Putyatin, E. Information systems technology. Image processing and pattem recognition. / E.Putyatin,
E.Matat. - Kharkiv: Kharkiv National University of Radio Electronics, 2003. = 105 p.

~ M. ®mmancs n





