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KOMIICITJII 3A CTyAr{JE rr CTETTEHA EJIEKTPOTEXHT{rIKOr
oAKyJTTETA y EEOIPA.qy

Konrncraja sa cty4raje II creneHa, ErerrporexnuqKor Qarcyrrcm y EeorpaAy, na caojoj
ceAHI{IryI ogpxaHoj 27 .08.2019. roAI-IHe I{MeHoBaJra nac je y Kon,tncr.rjy 3a nperJreA r.t or{eHy Macrep
paAa KaH.qHgara En,ruluje MaHguh, gunl. llrDr(. eneKTporexHlrKe r{ paqyHapcrBa, rtoA HacJroBoM
,,AHafln3a xnjepapxnjcmnx [pororcona pyr[parba ca KJracrepusaqnjou 6exnqne ceH3opcKe
Mpexe y3 rIpeAJIor orlTllMlr3aqnje [poronoJla nprrMenoM reHercmor aJrropnrMa". HaKos
nperneAa rraareprajana rcorraucuja [oAHocr.r cleAehn

II3BEIIITAJ
1. EuorpaQcxrr noAauu KaHArrAara

Erranluja Manluh je pofeHa 13.12.1995. roAr,rHe y Beorpa.ry. 3aapurnla je ocuonny rxrcony
"Vjegumeue Haqnje" y Beorpa4y Kao HocHJrarI Al,tnnoMe "Byrc Kapaquh]'. ynucala je Tpnuaecry
rran'rHa:ujy y Beorpagy ra rojy je 3aBplrlr{Jra ca oArr,rrrHnM ycnexoM. Torcou ruKoJroBarLa ocrojrana je
rlpBy HarpaAy Ha ApxaBHI{M TaKM}rqeBy u: cpncnor je3nKa H Apyry us Qusure. ElerrporexnuuxlE
$axynrer Ylrunepaurera y BeorpaAy yrrcana je 2014. roAHHe. ,{unnonanpara je na oAceKy 3a
Telercouyuuxaqnje, cuep CucteMcKo r-rHxerLepcrBo,2018. rogune ca [pocer{Hou oqeuou 8,65.
3anpurHN (Aunloucnn) pal nog Ha3HBoM ,fuanusa meryar*we cruKe u nput4eHa mepuozpaQuje y
duaumepuicKtuvt u flesflenocuuJvt cucmeuuud', o46panzla je y cenre6rvtpy 2018. ro1uue ca orIeHoM
10. ,{unlonacKe aKaAeMcKe - Macrep cryauje na ErerrporexHr.rrrKoM Qaryarery Yuunep:urera y
Beorpa.qy, ua Mogyay 3a reneKoMyHuraquje ynucana je y orcro6py 2018. roarane. floloxula je cee
HcnHre ca flpocer{HoM oIIeHoM 10. Tpenyrno je sauocJreHa y rolananuju P3 Communicatioru
Engineering d.o.o., Ha3HB nosuquje: Mobile Network E2E performance Analyst.

2. Onuc Macrep paAa

Macrep pag o6yo<nam 46 crpaua, ca yKyrHo 15 crur4 z ra6erc r.r 52 pe$epeuqe. paA

caApxI,I ynog, 5 floulaBJba, Ir 3aKJb1^larc (ynynHo ceAaM nouaara), flp]tJror, Kao H crrucKoBe
crcpaheHuqa, oJII,IKa, ra6ela u nl,rreparype. flpeguer paAa [peAcraBJba [peAnor xujepapxujcrcor
nporoKorla pyruparba Kao yHarpefena xujepapxujcxr.rx single-hop npororona pyrrrpama na 6asu
KJlacrepl43arlrEje y oroupy 6exnurux ceH3opcKr{x Mpexa (BCM, wireless sensor networks) xpoz
npHMeHy reHercKor arropHrMa. flocuarpa ce reHepanHa Sopua ECM xoja caApxu renrErra 6poj
ceH3opcKllx rlBopoBa noBe3aHl{x y ad hoc 6exruny Mpexy nyreM 6eNuqnor KoMyHr{Karlr{oHor
uurepQejca, ca otpaHrrleHzu 6atepujcxau uanajarreu. flo4 4aruna ycJroBr{Ma, 3axreBa ce rpr,rMeHa
eHeprercKH e$urcacuux [pororona pyruparba a y ryrJEy [poAyxena xuBorHor BeKa Mpexe.

_ Xujepapxajcrua nporoKonl{ pyrupa}La na 6aga KJracrepx3aqrEje BCM, a rcojrE cy gera-mnnje
o6pafeHu y oBoM paAy, roroAHI{ cy 3a rpr,rMeHy y BCM rcojuua ce o6es6elyje r<ourunyunt4
MoHI'ITopI{Hr oKpyxena npI{MeHoM BeJrEKor 6poja cen:opcKrdx rrBopoBa. Y osolvt cayrajy ECM ce
[epuoAl'IqHo Aenll Ha KJlacrepe roju naory 6uu,I I{crr{x unu pa3nlqr.rrr{x Ar.rMeHaraja. V cBaKoM oA
KJlacrepa, je.4an ceH3opcrlr qBop [rMa yJrory nofe rcnacrepa (cluster head, CH), oAHocHo HMa
3aAaTaK Aa flpl{KynJba naKeTe ca noAaq}rMa oA cBllx trBopoBa H3 cBOr KJracrepa u Aa vx Aa]be
upocnefyje rca 6a:uoj craHrlqu. Y upe4noxenorr,r ruajepapxujcrou rporoKony pyrrparba rocryrraK
KJlacrepn3aqI,tje, us6op cKyrla rpeHyrHl,Ix CH u rrr,rMa rrpr,rApyxeHlrx ceH3opcKr.rx r{BopoBq
onrlarrausyje ce [puMeHoM reHercKor anropl,ITMa, a y qr{Jry Mr.rHr,rMr,r3rrparba [orpoume eneprnje y
3aBHcHocrld oA cneAehrx napaMerapa: Ar,rpeKTHa yAaJbeHocr ceH3opcKor qBopa oA 6asse craHurle,
yAaJbeHocr KJlacrep4 rycrlrHa npocropHor pacfiopeAa Mpexe, eHeprrEja rcoja ce rporxu 3a fipeHoc



u 6poj rrlrHKoBa (hop-oza) lo BC. flepr[oprr,tance rpeAnoxeHor arlroplrrMa nopelene cy ca

nepSoprtaancaMa Apyrr{x no3Harux xujepapxujcKl,Ix rporoKona pyruparr4 Kao turo cy LEACH,
PEGASIS, SEP u ELCH rporoKonr,r. Kao uepe 3a KBaJrurer rporoKonq nocMarpaHl,I cy: xltBorHI'I

BeK Mpexe, 6poj pyuar Ao cMpru rrpBor rrBopa (first dead node, FDN) u nocneArrer uaopa (/asl

dead node, LDN), npoceqHa rpeocrirna eHeprnja y ECM no qoBpy no pyHAI{ u 6poj rpeHeceHl'Ix

rraKera Ha Hr{Boy Mpexe. Hynaepuvrca aHarrr{3a je peanNsoBaHa tro npI{HII[ny Monte Carlo

crEnaynaquja y oKpyxemy rporpaMcror naKera MATLAB y3 caMocraJlan pasnoj o.qronapajyher

cr,rMynarlfioHor MoAena.

Pa,q je opraHu3oBaH y Blrrxe qenr,rHa. Y yno4y cy Aarlr ocHoBI,I MorI,tBI4, rpeAMer I4 UI'IJb

Macrep pa4a. Y ApyroM [ornaBJby cy [puKa3aHr.r ocHoBH[I IpHHIII,ITM pa4a u apx]ITeKrype ECM,

KapaKrepncrnre ECM, oAHocHo rlr.rJbeBLr u npo6reun y AlBajHy ECM, Kao I,I o6lacrN npHMeHe.

Tpehe rorJraBJLe caApxr.r nperneA o6lacrn pyrxparla y BCM, ca aKlleHrorvt ua ujepapxr'rjcre
npororone py-tvpan;4 y3 orluc nporoKoJra roju cy IrMrIJIeMeHrvpaHV Lt xopruheHl'I y paAy, Kao

peQepeurur,r nporoKonu npr{ ynope4uoj aHanrEsn nepQopMaHcl{ npeAJloxeHor I{HreJIHreHTHor

rrporoKoJra pyrnparba. Y veraprona [orJraBJby orncaH je npoqec KJlacreplBaqLtje, u gare 6urue
KapaKrepncruKe KJracrepa xoje AHpeKrHo yruqy Ha HaTILIH ifoprr,tuparra KJlacrepa. Onucan je u

MoAen HHTeJrlrreHTHe KJracrepusaqnje roju ce KopHcrI,I y [peAJIoxeHoM rporoKoJly pyrnparra. V
neroj uanu je gera-nuo o6jarurreH rrpeAnoxeHra xujepapxrjcKr,I nporoKon pyruparba ca npHMeHoM

TexHHKe HHTeirr,rreHTHe KJracrep[sauuje 3acHoBaHe Ha [pr,rMeHH reHercKor anropl,ITMa. Y uecrou
nouraBJby, [pr{KanHx cy cr,rMynaqrroHu Mo.{eJr, RopaII[ I{MlneMeHTaIIuje npegloxeHor [poroKona
Kao r,r pe3ynrarr.r ynopeAHe aHanlr3e nep$opuancn rpeAnoxeHor nporoKona pyrupalba H

pe$epeuruux rporoKona. Y ceAuon norJraBJby, Aarri cy naj6rErHr.ljra saKJb1^IIIr aHiIJII.I3e.

3. Asarn:a paAa ca KJbyrrHuM perynrarrlMa

Macrep paA KaHAr{Aara Eurlnje Man.quh 6asn ce y[opeAHoM aHaJILI3oM nepQopuancu
xrajepapxr,rjcKr{x nporoKoJra pyruparba ca KJracreplr3aqr.rjorr,r y BCM y3 aHanI,I3y uoryhuocru
rrpr4MeHe reHercKor aJrropnrMa y oKBr.rpy flpeAnoxeHor xrajepapxrEjcror nporoKona pyrupalba.

OcHosHr AorrpnHoc oBor Macrep pa,qa ce: 1) yuope,4Ha aHarru3a cKyna xujepapxrajcKllx rporoKoJla
pyrupama 3acHoBaHrax Ha flpr,rMeHr,r KJracrepr.r3arluje ECM ca cryrajnuM npocropHllM pacnope.qoM

ceH3opcnlrx qBopoBa, r.r 2) npe4nor HoBor eHeprercKrd eQuracuor xujepapxujcKor nporoKona
pyrHparba 3acHoBaHor Ha rrpr.rMeHr,r KJracrepr.rsaqnje y3 onruMr.rsaqr.rjy flpoqeca $opuupamy
K;Iacrepa rcopuurhemeM reHercKor anropllrMa y IIIlJby npoAyxelLa xllBora ECM.

4. 3arc.myuarc rr rrpeAJror

Kau4ugar Emnnuja MaHgnh, Ar,rnn. r.rHx. eJreKTporexHr.rrce r{ paqyHapcrBq y cBoM Macrep
paAy je ycrerrHo peanrBoBaJra aHanlr3y nepSoprraancu ruljepapxr.rjcrax nporoKona pyrHparba y
ECM, npn r{eMy je gera;rno aHaJrH3upana jegan iraoryhr,r Har{r,rH rtprtMeHe reHercKor aJIropI,IrMa y
oKBHpy oBnx Mpexa. KaHgrgar je nora:ao caMocrarrHocr r{ cr{creMaruqHocr y paAy, Kao I,I

cnoco6socr Aa caMocranHo [peno3Ha u geQunutue pa3nuqr.rre npo6renae n cqeuapuje us o6racrpl
pyrrparba y oKBr,rpy ECM, npr.r roMe nonasyjyhra crJroHocr ya npHMeHy uHoBarr.rBHr{x rpucryna y
flpoqecy aHaJIH3e r,r r,rMrrJreMenraquje pemerba. Ha ocuoey cBera r,r3JroxeHor, Kouucuja npeglaxe
Korvrncuju :a crygr.lje II crenesa ErerrporexHuqKor $arcylrera Ynuaepsurera y Beorpa1y Aa pa1
Err,runnje MauAuh, AunJI. nHx. eneKTporexHrrKe H paqyHapcrB4 npr{xBarr{ Kao Macrep paA u
KaHArr.qary o4o6pu jaany ycMeHy o46pany.

EeorpaI, 06.09.2019. roArrHe
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