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Konuczja 3a cryAplje II creuena, ErerrporexurrqKor (fary:mera y Beorpa4y, na cnojoj ceAHr.rut4

oApxaHoj 08.05.2018. roAuue I4MeHoBaJIa Hac je y Korraucujy 3a rrperne.4 rr orleHy Macrep paAa ArrrJr.
uux. fejaua flaBroBuha nol HacJIoBoM ,rflpegurcqnja uacrurr.rca KoA KpaBa Ha ocHoBy aHaJrrr3e
[oAaraKa o MJreKy rIpIrMeHoM MaIrrI{HcKor yuerra". Haxos nperneAa trarepujana Kolrucuja
norHocl4 cleAehu

I43BEIIITAJ

1. Eraorpa$cKrr rroAarlrr KaHAr{Aara

flejan flasrosvh je pofen 01.12.1994. roAr{He y Bp6acy.3aepmuo je ouroeny rxKony "flerpo
Ky:rtjax" y Pycrcou Kpcrypy Kao ByKoBaq. Ynucao je EnerrporexHr,rrrKy rxKony "Muxaj:ro Ilyuuu" y
HoeoN,I Caly, xojy je 3aBplrrro ca oArrzrrHrrM ycrrexoM. @axymer rexHr4qKr.rx HayKa y Honou Ca4y, na
Mo4yny ra 6uorte4uuaHcKo LIHxelbepcrBo, yrucao je 2013. roArrHe. [ul:ronrnp ao je 2017. ro4uue ca
rpocerlHoM oIIeHoM 9,53. lurrtroMcKll pa4 o46pauzo je y oxro6py 2017. roAr.rHe ca oqeHotr 10.

flznlolacxe aKaAeMcKe - Macrep cry4uje na ErerrporexH]rrrKoM $ar<ynrery y Beorpa4y, Ha Mogy:ry
:a 6uoueALIqI,IHcKo r.r exoJrorrrKo r.rHxerlepcrBo, yrvcao je y oxro6py 2017 . to4r4He. Ilo:roxuo je cne
r4ctrvre Macrep cryguja ca [poceqHorr,r oqenotr 9.6.

2. Orlz.c Macrep paAa

Macrep pa4 o6yxnara 46 crpaua ca yKynHo 26 ctwxa,10 ra6e:ra u 12 pe$epeHrlr.r. Pa4 ca4pxu
yBoI, uarepujzur LI Mero.4e, pe3ynrare, 4ucxycujy r.r 3aKJbyt{aK (yr<yuHo 5 uor:rae,Ea), cnucax
ttopuuheue nl{Teparype, crllacaK crpahenuqa, crtilcaK cJrr4Ka r4 c[]rcaK ta6eta.

flpno [orJIaBJbe npeAcraBJba yBor y KoMe cy onvcaHr{ Morr4Barlaja, npe4naer r,r uHJts paAa y3
nperneA peneBaHTHe nl,Ireparype y o6.nacru 4ererquje Macrr4Trrca KoA KpaBa, a Ha ocHoBy noAaraKa
go6njeuux ca ceH3opa po6ora 3a Myxy. Y yroguou nornaBJby je 4ar rr KparaK ocBpr Ha npr4MeHy rr
anavaj Mero.[a Marru.rHcKor yqerLa xoje he 6uru ropuuheire y paAy.

Y 4pyrou nornaBJry cy onr4caHr4 rroJra3Hr.r rroAar{}r us 6a3e sa 65 KpaBa y ABoroAr.rrrrbeM
replroAy: 1) uogaq[ H3 3ApaBcrBeHor KaproHa (u4euru$raKarlr4oHr.r 6poj rpane, AaryM rrperneAa,
gnjarHosa, nplrMerLeHarepawrla, HaqrrH rrprrMeHe repanraje u lo3a lera) u 2) uo4aqra o cnaxoj Myxrr
KpaBe (npeue [poreKJro o.4 nocneA]Le Myxe, BpeMe 6opaexa y po6ory 3a Myxy, KoJrrrrruHa MJreKa

4o6Iajena I,I3 cBaKot oA qerrlpa BI4MeHa, KoJrurrprHa Macrr4, rrporerrHa a JraKTo3e y MneKy, oAHoc
KOJII,IqITHe MaCTI4 II npOTeI4Ha y MneKy, KOJrr4qr4Ha KpBr,r y MneKy r4 eneKTporrpoBolJlrznocr rr:rera).
Ilolaqpr Ir3 Apyror cera cy xopuuheurr Kao 12 o6enexja 3a K,rracu$zraqujy. Y 4pyrou nornaBJby cy
onHcaHLI u ocHoBHa KoHIIeTITI{ MeroAe aHaJil43e rJraBHr.rx KoMrroHeHTu (Principal Component Analysis,
PCA), ABejy MeroAa MaIIILIHoKoT f{erra (Support Vector Machine, SVMu Random Forest, rRfl, treroge
peKyp3LIBHe enLIMIrHarIzje o6eneNja 14 MeroAe ena,ryaquje xlacuSzxaur4oHor Morena.

Y rpeheu [ornaBJby cy najnpe rpr,rKa3aHrr no.qaura o Myxrr KpaBa nouohy xprcrorpaMa, a rroroM
cy nplrKa3aHl4 pe3ynrarl4 peryxquje o6e:rexja Ha ABoAr.{MeH3r,roHr.{ rpocrop, Kao r{ pe3ynraru
peKyp3lrBHe enI4MI4HaIIuje o6e:reNja. Hajnehz Aeo oBor rrorJraBJba r{r.rHe pe3yJrrarr4 xnacu(praxaquje
uouohy SVM u RF ruracu$IrKaropa Ha HepeAyKoBaHoM cKyny noAaraKa (o6e:rexja) o Myxr4 3ApaBr.rx
KpaBa I4 KpaBa xojuua je Aujarnocrz$ur<oeaH MacrLIrLIc (:a 6o:recHe KpaBe cy roparuheHrr ro.qarlr4
cHIrMJr,eHI'I Ha LaH gujarno:e). Pe:ymaru r.racu$uraqzje nouohy SVM xtacu$nxaropa cy npprxa3aHr.r
n HaA peAyKoBaHI,IM cKyrroM rroAaraKa Ha AeBer o6e.rrexja. 3a csaru oA pe3ynrara xlacu$uxaquje cy
rIpI4Ka3aHLI napaMerpl{ enanyaquje xracuSuraquje (6anaHcr4paHa raqHocr, rrpeur.r3Hocr, ocerJbrrBocr
u raunocr). C o6supoM Ha ro aa je RF MeroAa 4a,ra 6o:le pe3ynrare xlacu$uxarlrje y oAHocy sa SVM
MeroAy, RF ueroAa je npuuerrena v sa ruracu$vraqajy o6enexja Ha cKyry rojz ca4pxr{ y3opKe



3ApaBLIx KpaBa rr y3opKe y3ere oA KpaBa ca MacrlrrlrcoM yKJbfryjyh" r4 KparaK rrepr{oA (lo celau 4ana)
upe 4uj arno3e Macrr,rr[ca.

,{era-nua gr,rcxycuja 4o6ujeuux pesymara j e Lara y qerBproM rrornaBJby.

llocneAme, rrero rrornaBJbe gaje ocnpr Ha rlenoKynaH paA r{ rberoB snauaj, caApxr{ 3aKJbfrre
KaHAI4AaTa LI pe3I,IMe AOIIpI4HOCa paAa, KaO II CMepHI4IIe 3a Ailbe LIcTpaxIIBaIbe.

3. AnaJrrsa paAa ca KJbyrrH[M pe3yJrrarrrMa

Macrep pa,u.ur,rln. unN. ,{ejana llaeroerha ce 6asu 4erexqujou uojane Macrr{Tr.rca KoA KpaBa,

a Ha ocHoBy peneBaHTHr.rx napaMerapa rbr.rxoBor MJreKa. I-{urr pa4a je pasnoj alroprrrMa sa 4ererqujy
rrpBrrx 3HaKa MacTr,rTuca Ha ocHoBy pr3Mepeullx [apaMeTapa ca ceH3opa po6o'ra 3a Myxy.

Cer rroAaraKa Ha xorrae je KaHAr,rAar paAr,ro je AocryrraH saxna;ryjyhu capaAlrr,I ca

Ynunepsrarerola Crparxnaja y fnasrony, Beruxa Epurannja. Y paay cy Kopl{mheue Principle
Component Analysis (PCA) MeroAa 3a peA).Krlrajy Aunaensuja, ueroAa peKyp3I,IBHe eJlplMunaquje

o6ereNja, u rpr.rMelbeHe cy u yropeleHe ABe Mero4e sa ruacu([uxaqrajy: Support Vector Machine
(SVM) u Random Forest (RF). Amopr.rraM je pasnujeu y co(lrnepcxoM oKpyxeruy Python 3.6.

haeHra Aorrpr{Hocr,r paplacy:1) excunoparr4BHa amaJwl,saAocryrrHor cKyna o3HaqeHux rlo.{araKa
o Myxr{, 2) upuueua nporleAypa 3a o6yuanarre r<racu$uxaropa, ca noce6nuu ocBproM na npo6:rerra

HeypaBHorexeHocrrr o6yuanajyher cryna (eehuna noAaraKa y 6azw o4Hocrd ce Ha 3ApaBe xpane), u
3) anwruzaraqHocrrr r.nacufrzxaropa Ha raa4nojeruarrr noAaur{Ma 3a recrr.rparre.

4. 3arc,,ryuaK rr rrpegJror

KauAu.qar.{ejau llan:ronuh je y cBoM Macrep paAy ycreruHo pei}npr3oBao r,r recrrlpao aJlropurilM
sa 4erexqajy rrpBlrx 3HaKa Macru"tLrca Ha ocHoBy r.r3MepeHr.rx [apaMerapa ca ceH3opa po6ota 3a Myxy.
Pesyrraru recrr{parba cy rroKa3irnr{ ycnerrrHocr y piBnr,rxoBarby 3ApaB[x KpaBa oA KpaBa ca

Macrr.rrr.rcoM traK r,r Ao ceAirM AaHa npe 4rajarHocru(fuxonarra Macrr.rrrrca mro je o.{n[uaH noJIa3HI{

pe3ynrar 3a la]ba r4crpaxr.rBarba u ycaBprrraBarba anropr.rrMa. flpuuena oBaKBor arropu:rua 6u
ouoryhr,rra Aa ce KpaBe yuyhyjy Ha nperneA 6raronpelreHo r{ uo uorpe6u, rruMe je rr.roryhe cMarbI4TI,I

TporrrKoBe yrrpaBJbarba (paplrou u uo6omuarl4 KBaJII4TeT Here KpaBa.

KaHAraIar je roxasao caN4ocranHocr y yrro3HaBamy r4 r4crpaxprBarby reMe, crrcreMarl,IuHocr LI

lrHoBarlrBHocr y rrocraBrlr{ r{ peanusaquju 3a1arKa, Kao Ir [pe3eHToBan y cnojux pe3ynrara.
Ha ocHoBy r43rroxeHor, Kouucnja [peAnaxe Korvuacraju 3a cryguje II crerleHa

ElexrporexHr,rrrxor Saxy.nrera y Beorpa4y La pa1 rrflpegurcquja *racrurr.rca KoA KpaBa Ha ocHoBy

arraJrrr3e rroAaraKa o MJreKy rrplrMeHoM MartrrrHcmor yvetratt AI{rIJr. uux. flejaua flasrosuha
rpraxBarlr Kao Macrep pat u KaHAI{Aary o4o6prz janny ycMeHy o46pany.
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