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IIpt4KA3 HAvrrHtrrX [r CTPvsHr{X PAAOBA KAHAI1AATA
Kojlr caAplr(e pe3yrrra're rrcrpar(rrBarLA y oKBrrpy AoKTopcKe Alrcep'raqrrje

P. 6p. Aylolr-u, nlciroB, qacoulrc, r"oauuA, 6poj no.ryiuelra, crp;llluue ' Kareropuja

Milan Pavlt-rvic. lvun Ciric. Danijcla Ristid-Dun'ant. Vlastinrir Nikolic. MiloS Sinronovi[.
Milica Cirii. Milan Banii, Aclvanceci Thermal Carnera Basecl Sl,stem For Obj ect Detection On
Rail Tracks, 'l'hermal Science. 2018, Vol. 22. Suppl. 5, pp. S 1-S 1 I
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V oco"tr pciy je npadcntacibctt ttafipci)rtu cuunev :a demerulujy o(tjututna ua Ko:tocctiy,

3acHo6ctt utt titcp:toe usujcxof tict"ue plt. Oouj cucntex cctdptrcu rtanpcdttu a.7?opltn'ta)l 3a
l- --';' "--1 ""---r-""t "-"''-r-"t' -r -. - t , . M22'' o6puoS, c.'ntKa rarco 6u ce nocnllkt.'tct ccha noysdattocttt u po1ycnutocnt, a pad cltctnettct .je 

-''--
me ctnupcllt u0 cenry) nrcpyoGtr3Ltjct;ux c.'ulKct cttlt-v/bcttltx y ttoliuu,tt yc.t()Gu.1t0. IIpao,
dcmexmoccut je ro.,toccK tidtio 6u ce odpeduo pe<'Ltou od mtmepeco, u 3amu.v .je y uarsedetto.vt

pe?uouy u3Gl)LLtutct danrcr;t1ltjct o(tf cr:ma. Iloped mo?o, y,rutmpa1o:t 060? cLtcme.uo, tt36])ruettu

le oryuto ltactno.jcttt,ct od ti(t.vepe do t)enlextnrxictuo,: o6jernta, npu.vetK))t .uennde
x ol t o zp a cl t t j c, c ct .t r ct tic' u.t t (t.t t u o -\ t ?p e ru Ko.tt o L I c t rc o d 2 o/,

Milan Pavlovii, Vlastirnir Nikoli6, MiioS Simonovii,,Vladirnir Mitrovii, lvan Ciri6, Edge
Detcction Pararneter Optimization Based on the Genetic Algorithm for Rail 'frack Detection,
FACTA LINIVERSITATIS Series: Mechanical Engineering, Vol. 17, No 3,2019. pp. 333 -
344
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V oeoa pady je npedcmaameHa npuMeHo zeHemcKoz &ttzopumMa sa odpefiuaatte onmuManHe

,apeduocmu napawempa Canny demexmopa uru7a, y qu,,by 6ome demercquje KonoceKa. V
;nplont deny pada, xopuu.fiten e.il.t zeHemcKoz aneopumua, odpefieua je nucoKa apedurocm rp,rrr,M24
dorc je HLtcKa apeduocm npaea rcpaqyHama xopuutlteraeu Otsu aemode. Kaxo pesynmamu
demercryuje KoltoceKa uucy 6uuu sadoaonaeajyhu, y dpyzoa dety pada cy, npuMeHoM Ho6oZ

,zeHemcKoz ar?optnTLMa, odpefieue o6e apeduocmu npaza. Ooaj uemod je mecmupaH Ha cemy
::rfi€pMozu3tjcrcux cJtuKa, crtuwJ,beHux y uohnuu ycnogLu4a, a p%ynmamu cy noKa3allu da je:
'rcnaflumem demerc4uje 6omu, a zpeurua.fi4anba, y cnyvajy xopuuthetta zeHemcKoz altzopumwa

l

M. Pavlovid, V. Mitrovii,I. Ciri6, B. Petrovii, V. Nikolii, M. Ciri6, M. Simonovi6, 
l

Determination of Optimal Parameter for Edge Detection Based on Genetic Algorithm, )

Proceedings of XIV International SAUM Conference on Systems, Automatic Control and .

:

:

Iipanrux ortuc t:crd1t..ttt:u.trc (da 100 y,,tu.)

Y oeona pady je npedcmaoneno odpefiulatue onmuttanue opeduocmu uucoKoz npa?a ,o ConnyM33
demexmop u6uqa, xopurutteru'eM aeHemcKoz arzopumn4a. fnaeuu qun je 6uo odpedumu:
apeduocm rucoKoz npaza, maKo da epewxa demextluje KoJroceKq LLTvra MuHul,ta,tuy apeduocm.:
Bpeduocm Ht4cKoe npaea ce u3paltyHasa Otsu uemodom. ESturcacuocm paseujeue uemode'

Milan Pavlovi6, Ivan eirii, Vlastimir Nikoli6, MiloS Simonovid, Du5an Stamenkovii, Jelena
Stevanovi6, Application of Machine Vision Systems for Autonomous Train Operation,
Proce-eding-s o-f XXVII MHTK,,AIII:20 1 9", Sozopol, Bulgaria, pp, 248 ]53
l{1ti.tnturc ontn( L:t.tip)muft (oo ll)() pt',tt.t) 
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Y oeou pady je npuKasaH cucmel4 za demexqujy npenpeKa Kao KJ,byLtHu eileMeHm aymoHowHozl
',ynpa6lbatba )rceile3HuqKuM Bo3unolt, 3acHo6aH Ha ynompe1u mepttoeusujcKttx cruKa. 3a
:demerct4ujy npenpeKa y ycnoruwa cna1oe oclem/betua u ruohuuu ycJtoruua, rcoputulteua je,M33
mepMosLt3ujcrca Ka.il4epa cnpezHyma ca uanpeduuM anzopumfitoM sa odpady cruKe, ,[a 6u ce

:nocmuzra noysdaua demexQuja, uajnpe ce spruu odpefiuaan e pezuoHa od uumepeca, zde cel

demexmyje )rcene3HuttKa npyza. V odpefiertoil pezuoHy 6puu ce demerct4uja npenpeKa,

'rcopuwhen ent LL\4ruteu4eHmupctHoz altzoput?LMa 3acHonaHoe Ha cezMeumatluju, Pesynmamu cy,

'noKa3aru da oeaj cucme.n4 Mo)rce ycneruHo usrpruumu demexryujy npenpeKa y uanped:
uasedettua ycJto6u.Ma.

lMilan Pavlovid, Ivan Ciri6, Vlastimir Nikoli6, Emina Petrovii, Du5an Radovanovi6, Night 
.

,visionbasedsystemforAToobstacledetection,ProceedingsofXVIIIScientific-Expert

5. Confbrence on Railways RAILCON ' 1 8, NiS. Serbia, 201 8. 145- 148
:-,

\,/ o60lt pady.ie npuKct3oLt cLtcmett 30 0enrcn1tiytlpenpct;u uo de.t1t.)K:ere3uttqtia
tutd,tnucmovKnll,)De.3ucttoc(tu HCt c'ltctne"tn, ttolruc cLt'suia. Occti cttcttte.v cadorctt ttoiaqacoq u
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tiopultilctt.je so ctrLt.itotb€ c.iiuKa y rroluru-tl .yc'.'to6u-tt(l, )ct demerulujv npenpexu Ttasritjctt jc u

t;oltttutftau rtctnpedttLt u.tL?optultct-rt su o5pu01'L'.,tLuic. Ilulnpc je denrcxtnolutt xoloceK tt, tta
ocLto6y mo?a, ctdlsallut pe;.Ltou od uttntapacu, (i 3amu"u ja, y odpelletto.tt pe?uolty {t0 uttnleltaca,
u3cpLuctlu demc14ujct o6.f eruunu. At:oltuma-u je mccmupcut 11ct 6e:noio"rt canly c.'tLu;Lt

cttLLlttbcttuxy Ltlccnl cnetprfiuuttLtx c.'tytt11je60, a p%y:ttnotllu cy 11otict3o.1u du c'ucnte.tt.ytotrce dct

oSesdedu nctysdauy dentcr;t1ujy npenpetiLt tta de.,ry )rce.:Le3tnttttie uuclltcrcntpytitllype y uohruu.tt

)'L'.10(iu.vil.
HAnOMEHA: yro,rur.io je Kanrlr.rAar o6jaruo Br.rue oA 3 paAa, AoAarr.r HoBe pr.AoBe y ooaj eeo Aor(yNieHra

I4CTIyILEHOCT I/CJIOBA 3A OAEPAHy AOKTOPCKE AIICEPTAIII{.rE
KauAuAa:r ucrylbaBa ycnoBe 3a orteHy ra o46paHy AoKropcKe 4ucepraqraje rojra cy npeABrrleura rft HE
3axoHou o BprcoKoM o6pa:oearu,y, Craryrou Yuunepaurera u Crarytov Oaxylrera. q7

, t.) 6 p tr;: t r.t,x t: c u, e

:KauAuAar ranaa ogo6peHy reMy AoKropcKe 4ucepraqzje, o6jaeuo je nehra 6poj irayuriux ra crpyqHr.rx patroBa r{

irrpeAao je gor<ropcxy Alrcepraqrjy o4roeapajyhe cagpxruHe, o6r4Ma r.r KBrrJrr4Tera y cKna.4y ca o4o6peHoM
TEMOM.

,{oxropcra 4ucepraqraja ce cacroju u: jegauaecr rrorJraBJba. y npBoM nornaBJby cy larayBo.qHa pa3MarparLa y
:KOMe Cy [peACTaBJbeHr4 rrpeAMeT r.r rIHJb r.rcTpaxr4Barsa.

:Y apyrona nornan.my je,4ar rlpernel I{crpaxurBarr,aus o6racru [prrMeHe Marrrr.rHcKe ua:uje KoA rrHTenrreuTHr.rx

iTpaHclopTHr,rx crrcTeMa, ayToHoMHr.rx Bo3rrJra v y )KeJre3Hr4rlr{. Y osoi\a nornaBJBy cy [pr{Ka3aue u reopujcre
:ocHoBe AzrrrTanHe cJrrzrKe, aKBrr3r,{rlr4Je, o6pa4e u aHaltu3e cJrr4Ke. Ilope4 Tora, AaTe cy u reopzjcKe ocHoBe

rTepMoBlr3lljcKl,rx crrcreMa rr rLuxoBa rrprrMeHa, a 3arrzM r4 cr4creMa riohne nusuje. ,

:V onnupy rpeher [orJraBJba, rrpr{Ka3aH je cncrenr MarrrrrHcKe nuruje sa 4erexqujy r rperro3HaBarbe o6jerara na
,xe.ne:uuuxoj [py3]r [pr.rMeHoM repuorrEsrajcKor cucreMa r.r crrcreMa nohue nrEsraje. Hajnpe cy o[lrcaHr{
,repuonnsujcru crrcreMH noju cy nopuruhenv roKoM pea:ur:aquje eKcrrepr4MeHara Ha yKynHo r{errpfl

:pa3nuul4Te roraquje. 3a:rnu cy onr{caHn peaJrHr.r cqenapuju xoju cy peanr{3oBaHr{ Ha repeuy r{ pe3ynrarr.r

,AetexIluje I4 rlpeno3HaBalba y pa3nuql4TrlM BpeMeHcKr{M ycnoP;LrI/la Lr ycnoBrrMa ocBerJberba. Taxofe, ouucan jer

,rr cr{creM nohne era:uje rcoju je xopuruhen y eKcrrep[MeHTr4Ma Ha ABe loraquje, Kao r4 peanHr{ cqeriapuju u
:pe3ynrarr4 4erexqiaje r4 nperro3HaBa]H,a. o6a cncreMa cy clperHyra ca pa:nrajeHr.rM HanpeAHr{M ilrrropHTMr{M&r

:sa o6pa4y cJrr,rKe, ,mju je orrrac Aar y HaBeAeHoM [ornaBJby. 
:

:Y uereproM rroulaBJby je [pl,rKa3aHa npr{MeHa reHercKr4x anropr4TaMa y rrr4Jby uo6orurarra 4erexqnje:
KoJIoceKa. Hajnpe je reHercrl4 anropllTaM npr{MerreH :a o4pefuname orrrr4Manue BpeAHocrrr BrrcoKor npara
Canny AereKTopa LrBLfi\a.3aruu je, y uumy no6oruarra KBaJrrrrera 4erexqraje KoJroceKa, rrpr,rra3aua npr4MeHa

renercxor anropr4TMa :a ogpefunarse o6e BpeAHocrr.{ HaBeAeHor AererTopa krBLD\a. O6a renercKa a,Tropr.rrMa
,cy recr[IpaHa Ha peanHr{M cqeuapujunra, a pe3ynrarkr cy npr4Ka3aHr4 y r.lcroM rrornaBJby.

:Y nerou [orJIaBJby, npno je npeAcraBJbeH nperneA AocaAarrnbr{x }rcrpar(uBatba y o6nacru orleHe pacrojama ol
:pa3nLr.uvrptx cr4creMa 4o o6jercra. 3aruu cy [peAcraBJbeHa reopujcxa pa3Marparra MeroAe xouorpaQuje, HaKoH

:vera je nplzxa3aqo ropuurheme rrcre 3a orleHy pacrojarra oA cr4creMa Marrrr{HcKe nmerlje .4o AereKToBaHor
,o6jerra ca. uparehnM pe3ynraruua. ,{arse, y oBoM rornaBJby je npe4crau6eH 14 pa":nujeuu xulpugrrn FuzzyH
cl{creM xoju uurerpurue MeroAy xoiraorpaSuje ra $a:u rorprKy, y rIHJby noseharba rar{Hocrr4 oueHe pacrojarra,
Kao Ir o4ronapajyhu pe:ynrara. Ilope4 Tora, fipr.rxa3aHa je u upranaeHa BerlraqKe HeypoHcKe Mpe)Ke 3a orleHy
pacrojama, Kao MeroAe Berrrar{Ke r4r{TeJrr.rreuquje, rar<ofe ca uparehuM pe3ynrarunra. Ha Kpajy oBor rror.lraBJba,:
gara je ylopeAHa ananvaape3ynrara orleHe pacrojama HaBeAeHe rprr MeroAe.
Y oxnupy [recror rIoHIaBJba, Aara cy pa3Marpar6a o ayroHoMurrM xeJre3Hr4rrKuil noguruMa r,r Hr.rBor4Ma

ayroMarl,I3aquje I{crI,Ix. 3arau, npllKa3aH je zHrerureuTHr4 HHTerpI4caH}r c}rcreM Marrrr,rHcKe wt:uje sa.

4ererqujy notenquja-nHl{x fipenpeKa Ha Aeny xene3Hr.rqKe rauQpacrpyKrype, uujra cy noje4uuu eJreMeHrr4

rrpeAcraBJbeHr4 y [perxoAHrrM rrorJraBJErrMa AoKTopcKe Ar4ceprarluje. Taxofe, 4ar je orrr{c cBrax eJreMeHara

HaBeAeH or clrcreMa, ca nparehuM Kapaxrepr,rcrrrraMa.
Y ceAuou irouanrsy cy [pI{Ka3aH[ 3ar.ilyqqu lr3Be.4eHlr roxoM r,r3paAe AoKTopcKe 4racepraqraje, Kao 14 HayrrHr4

Aorrpr,rHocrr Ia [paBrlr4 AiLtsr4x r.rcrpa]KrrBar6a. Y ocuoM rrorJraBJby je npurcasaHa Kopr.rruheua lureparypa, y
AeBeroM, AeceroM ujegaruaecroM rrornaBJby rrorrlac cJrrrKa, ra6era n 6norpa$uja ayropa [perMerHe AoKTopcKe
4raceprarluje.

I-{ureau }rcrpaxuBar},a ilocraB,,beHr4 y npujanu AoKTopcKe 4racepraquje cy ocrBapeHr.r, y cKnaAy ca
np eAn o )KeHr.rM o KBrapH r,ru c a4pxraj erra 4u c epraq raj e.



Wctpaxunalla [peAcraBJ'beHa y AoKTopcroj rulceprarlaju o6yxnarajy nraure Hayquoucrpaxr{BaqKrrx npaBarla }r

rb: analragy uoryhux MeroAa :a 4ererqzjy o6jercara, alalrvt3y cnequsu.ruocru ycnoBa cMarr,eue BrrAJbrrBocrrr,
paseoj rr exclepuMeHTaJrHo recruparbe rrHTeJrHreHTHr.rx cr{creMa Marrrr4ncxe nrE:uje 3a AereKqrajy o6jeraru y
ycnoBr{Ma cMarseHe BrrrJbr,rBocrr4 y3 rrprrMeHy anara BeruTarrKe rrHTeJrrrreHqzje, alrarrd3y Merora 3a oueHy
pacrojarra, pasnoj rr eKcnep[MeHTirnHo recrr{parbe rrHTeJrrrreHTHrrx crrcreMa Marur.rHcre nu:uje 3a orleHy
pacrojama o.q crrcreMa Ao rereKToBaHor o6jexra y3 npr{MeHy anara Berrrrar{Ke rrHTeill4reHqraje u [pI4MeHy
pa:nujenux crzcreMa KoA ayroHoMHor ynpaBJr,ama xeJre3Hr,rqKr.rM Bo3HJIoM. Pe:ynraru I4crpanfl{Barra
npe.4craBJbeHu y oeoj Aomopcxoj 4ucepraqrajn uorepfyjy Aa ce rpr4MeHoM HaBeAeHor clrcreMa MarrrprHcre

nu:uje MolKe peirnr43oBaru 4e:rerquja o6jexara y ycnoBirMa cMa[LeHe BI{AJrI,IBocrLI Ha Aeny }Kere3HI4r{Ke

ranspacrpyKType, Kao u oueHr4Tra pacrojalre oA cucreMa ro AereKroBaHor o6jexra y HaBe.{eHoM ycnoBplMa.

Taxole, pe3ynrarr4 r4crpalrr.rBalra noxasyjy Aa ce HaBeAeHr.r cucreM Moxe rIpIaMeHIrrt4 KoA ayrouoMHor
yrrpaBJbarba xeJIe3Hr4qKrrM Bo3r,IJroM, Kao jegan oA rberoBr{x KJbytIHIax eJleMenara 3a AaJbLr pa:noj, flosehatre
6es6erHoc ru v KBaJlhrera )Kere3H I4q Ko r cao6pahaj a

Bpeguoaarre sua.rajq u HayqHor Aonpr,rHoca pe3yJrrara 4llcepraquje tr;o 20{) yteau}

Telra AonropcKe 4ucepraqraje je neoua aKTyenHa u suauajna y HayrruoM cMktc.:ry, Te npe.qcraBJba oprlrlrHailarrt
BpeAaH HayrrHu 14 crpyrrHu Aorrpr4Hoc KaHAr.rAara. Hayunu Aorrpr.rHocr4 pa3MarpaHe AoKTopcKe Al{ceprallvje cy
c:reAehu:

pa:nujen je uurelureHTr{ cr4creM MarrrrrHcxe eusuje :a 4erexqujy norenqujilJlHlrx rpenpexa y ycnoBl4Ma

cMarbeHe Br.rAJlr4Bocrr4 Ha Aeny xere3uurrKe uu(lpac:rpyrType ;

pazsujeuu cy HoBr.r HanpeAHr.r turropLrrMr.r sa o6paay cJrr.rxe r{ clperHyrr{ ca repMonu:ujcxotvr KaMepoM LI

cr{creMoM nohne eusuje;
pasnujen je HoBa reuercKr{ anrop[rraM, Kao utar
o4pelunarre ofrrr,rMaJrHrrx BpeAHocru [para;
paserajene cy 14 npaMerbeHe rpr{ Mero4e 3a orleHy

BerrrTaqKe r{HTenr4reHuHJe, u [pI4MerLeH 3a

pacrojam,a o.q cr.rcreMa MarxuHcxe nraauje 4o
rerexroBaHor o6jerra;

. H3Bprxeno je ercuepuNreHTanuo rec'n{parbe crrcrexra Marrrr.rHcr(e eu::nie Ha rcpefly Hai yKyrIHo qerupi.I

pa3JilrLrlrre Lronaqujc Kpo:l peanu:launjy Brrure peanHrrx cqerrapiaja y pa3nlrqlrruNl BpeNreHcI{I{M ycJlonriNra

E ycnoBtrNra ocBereJbcrba y uu"rl,y ylnp!rrnan a uor,vhuocru frpr{r{eHe r(oA ayror{oNu{plx r(eJIe:rHIItIKux

BO3llira.

Pesy:rraru cfiponcreuux rrcrpalr(lTBar],i1 cy AupeKTrro rtl]r.rl{eHiblrwr sa lcremtl.rjl, no'reuqujaJrrrr.rx npeilpe(a rr

oqeHy pac'rojarla lra ileny )r{ere3HlrLrxe rlrr$pacrpyr(rype. Pal pmrnjcrror u{creua je lror.vli Ha pa:lJrr.rqurr.lN,r

loxaqujana u or(p)Dr(eFbrrx,ra, y 1la3ru{qfilrrlr Bpc[lcucKuM ycJloBlrMil, KLlo r{ ycnoBr.rNra ocBer,,],etra.
Oucrra caNroc rarnrocr H lrav,rr()r- llr-rir K{runlr-raril'

I{aururar je, xpo: [rcrprDr(r.rBarba rr pe3ynrare" rroxa3iro Aa noce4yic aleKBa'rrra reopr{cxa r.r [paKrriqrra 3r{ilni}
H3 pa3nHr{urux o6,racru norpe6rrr4x 3a H3paAy AoKlopcKe guceplauraje.

](aulrt;1ar je nora:ao Br{cor( riuBo caMoclairlIocll, cflcrex,{arl{Llrlocrr.r, r4HBeFITLtBrIocrIt 14 Kpear}lBrlocrll y rol(y
HaylrHo-Hcrpalr(HBaqKor pirAa y: cuoco6irocl' carrreAaBar[,a, cneo6yxnarlle auailu3e rr peu]aBafr,a pa3n]rqI,ITI.Ix

npo6,reua uc'fparinBarr,a Ha oprrr[HanLIH ]r r(pearrrBaH ]raqt,ru.

Ilexu oA rrayquflx pc3ynrara. npeAcTaBi]eH]rx y pa3MarpaHoj ronropcxoj 4necparuilltju, cy rp]i(a:rauli y
oKBnpy sefrer 6poja HaylrHprx paAoua, xoju cy o6jan;leurr y HaylrurlNl Lracoflrrcr{Ma u :6opuuquua
rvrellyr rapo, tr r r r x ror rrlrcpcr r urrj a.

3AKJbyrI{(,,ir,,/ rir i,,:,.,,,:1 I

l,lrvrajlhrr y Brur) rrra.raj r.r aKrycrrro., "o;;;;,;;;";,-'.';r" r..r ocrBapcrrc Hayr*rc pc'j)'n,a,c NarrAr.r.ra.a. qrarrori,
I{ouHcuje 3a oqcrry u ol6pauy roxropcre 4uccpraqlrje :ar:ryv1,iy Aa rroArrera Aorropci(a Arrcepraqlrja
[peAcraB,T,r-r opflrfiniurau h BpeAaH r]ayrrHrr ]r crpyr{Hr.r Aonpi,rHoc pa:uojy oBe uayque cl6lac'ru u ca

3aAoBoJr,crtsol,r fipeAnar(y llacrauHo-HiryrrHoN,r uehy Marurrucr(or faxy:rle:ra Aa IIorIIeruI pa.q (aHAIrAa'ra

Mxla ua llauros[ha, N'racrepa rrH)Ke tlepa x,raurtrucrr]a. norx url3uBo NI :

,, IIPfl MEHA C I{CTEMA MAIIII,IHCKE BI,I3 IIJE KOA AyT OHOMHO| yfIPAB JbAIbA
XtE JIE 3HI{rI KI,IM B O 3 I,I JII{MA' o

npr4xBaru Kao Aorropcxy Arrcepraurrjy, a KaHAHAara rro3oBe Ha ycMeHy janHy o46pauy.
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