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HACTABHO.HAYIIHOM BEhY

IlpeAuer: flo4o6uocr reue u xanAraAara Maprje Ma,rnap 3a r.r3pa.qy AoKropcre glrceprauraje

Ha 768. ceaHrrqu Hacranuo-uayvnor oeha E:rexrporexHr.rq(or <farylrera y Eeorpaay o.{pNaHoj
05.11.2013. (o4ryxa 6p. 5004107-1) o4pelenu cMo 3a qrraHoBe KouracNje 3a orreHy noao6nocrrl
reMe u KaHAI.I.qara Mapuje Ma,rnap 3a rr3paay AoKropcKe auceprauuje u HayrrHe 3acHoBaHocrrr
reue ,.Ontuurasaqlrja rpororoJra r.r MerprrKa plrr.rparra 3a Br.rlreKaHaJrHe nuureunrep(fejore
6eNuque mesh lapexe".

Ha ocuony ruarepr.rja:ra npranoNeuor ys 3axren KaH,qr.raara, Kouucuja noqnocrE c:regehra

II 3BEIIITAJ
1. Iloaaqu o KaHArraary

1.1 . BuorpadcKu noaaql,r

Mapr.rja Ma,rnap pobeHa je 18.09.1983. roAr4He y Beorpaay. Ocuonuy urxoly ,,Rypa Jarllah" y
Eeorpaay 3aBpu[na je 1998. roArrHe ca MaKcr4MaJrHoM [poceqHoM oueuou (5.00), Kao Hocr.rJrarl

Byroee gun:rolre u lar renepaquje. V nepuogy oA 1998. Eo 2002. roause 6zla je yreuux
MareNraru.rKe ruuna:uje, xojy je sarputuna, raxofe, ca MaKcr.rMaJrHoM flpocequoM oqeuou u 6n:ra
HocrrJralr Byxone .[allolre. ErenrporexHuvxu <pary:rrer y Eeorpaay, cuep Teaexouyulrr<aqr,rje,
yrrcana je 2002. roauue u ar4nnoMrrpzua je 28. jyua 2007. roanue ca npocerrHoM oqenou 9.55.

lurroucxu paa noa MeHropcrBoM npo$. Ap Harame Heruroeuh, ..Ana,ru:a xapaBepa u corfrrepa
Siemens-ose 6agne cranrlqe BS240" oqenes je uarcuua,raou oqenoru 10.

Torou cryauja je, Ha ocHoBy r.r3y3erHor ycnexa, 6r.r.rra Hocrrnaq c:re4ehux cruneuguja: 2OO3- 2006

- crunen4uja Murilrcrapcrsa HayKe rr rexno:roruje Peny6luxe Cp6uje, 2006-2007 - crrlnelut ja
Mur*rcrapcrna npocBere r4 cnopra Peny6:rr.me Cp6uje u 2006-2007 - crulen4uja fpa4a Eeorpaaa.
Tot<ou nperxolHor urKo;roBaba ocsajaaaje Burxe Harpara H a rrroMa oa xoj r.rx ce uory u:anojura
c:re,{ehe: 1999. roguue - rpehe uecro ua Melyuapo4noM rypHrrpy rpaaoBa; 1998. roauue -
cpe6pna MeAa-rLa na lpyroj jynuopcroj 6a:rxancroj uareuaruur<oj oluurlujagu y Arr.tru, apyro
Mecro Ha caBe3Hou a rpehe Mecro Ha peny6auvrolr ra(Ml4qerby x3 MareMaruKe.

floqerr<olr 2008. roar.rne yflvcana je ,{or<ropcr<e cry4uje na Eaerrporexnuvrou $ary:rrery y
BeorpaAy, cruep Te:rerolrynr.rraquje u uurpoplraquoue rexuo:roruje - Telexorrlyuurauuje, noa
MeHropcrBoM npo@. ap Haraure HeIirroeuh. I4cnure na .{oxropcxuu cryaNjaua no:roxula je ca
npoceqHoM oqesolr 9.90. Mapuja Ma,ruap je ayrop Br.rrue paaoBa (y jeanou uefynapoanou
qaconucy rr Ha Brrue r<onrfepenquja). .{o6uruux je Harpaae :a naj6orsu paA MnaAor r4crpaxlBaqa
Ha r<on$epeuquju TEJI@OP 2010.

Oa 2008. roArrHe 3anocrreua je Ha Cao6pahajnou $arynrery y Beorpaay. V nepuo4y oa 2008. ao
2009. pa.lura je rao CapaaurrK y HacraBU ua yNoj Hay.*roj o6lacru Elexrporexuuxa ca
ereMeHrrrMa eJreKrpoHr.rKe. Y uajy 2009. uza6paua je y 3Barr,e ac creHra sa yxy nayvuy o6.nacr
Excnroaraquja reneKoMyHrrrauaonor cao6pahaja rr Mpexa! y oKBrapy O.ucera sa rorrrraHc(rr la

renexoMyH Kal1uonz cao6pahaj, Karegpe 3a reJreKoMyHrrKaquonr.r cao6pahaj u lrpeNe. Y nacraeu
je auraNonaaa 3a Apxarre parryucKnx u :ra6oparopujcr<rzx eex6u rr3 npeaMera Elexrporexuuxa,
Ocuose rererouyunxaquja 1, Ocnoee re.[eKoMyHrr(aqrzja 2, Ocuone pa"Euo rouyHuxauuja,
Eexuqsr.r r(oMyHLIKaIIlroHrr crrcreMlr na OcnosHur\,r crygujaua u EeNu{ue ltpexe ua Macrep
cryAujaua.



1.2. Cre.reHo HavqHor.rcrpaNr.rsaqKo ficKycrgo

Axmuauocmu uo normopcrcu"u cmvduiatta

Toxou florropcxux cryguja, Mapzja Maruap je no.:roNrzla npeaMere xoju norpanajy o6racr us
xoje ce npealraxe reMa noxropcre 4Nceprauuje- Luro yr,'ryvyje no3HaBalbe c,ryvajHux npoueca y
TeneKoMyHl4Kauujaua, cr.rcreua lro6u:rnrlx paArro-Be3a r.r caBpeMeHlrx parlro rexHonorizja. Y lpne
nBe ronuHe cryauja noroNu,ra je cse npe.[eMere v olpa.\Ana cse o6asere Be3aHe 3a Ha]qHo
rrcrponr.rBaqKlr paa rojlr cy npeanr.rfeua HacraBHuM n,ranolr cry4uja t{HMe je carynu:ra
MaKcrrMiurHt4x 120 ESPB. Y nacranxy je aar cnficar( npeaMera xoje je no:roxula na ,{orropcruu
cryaujaua.

fI.Ep. Hl:nn ucnura 0qexa ECIIE
Caepeuene paar,ro rexno:roruie 10 (aecer) 9

2 EeNIlqra re:reroMyHrrKarIuoHrr crrcreMLt l0 (aecer) 9

3 flpuuuuuu MoaepHr{x reJrerolryiruraquia 10 (aecer) I
4 C:ryqainu flpoqecu y re:rerouysurauuiaua 10 (.qecer) I
5 Cucreuu 3a HaA3op x ynpaBr'balLe reJrexoMyHLIKaIIrIoHLrM MpexaMa 10 (aecer) 9

6 Mo4ellrpame n culry:raquja paar,ro Mpexa 10 (aecer) 9

7 Cucrevr Mo6H,'rHHx parno Be3a l0 (aecer) 9
8 Bexuqne uuftopuaquoue upeNe l0 (aecer) 9
I flpuuerrena crarucrr.rKa 9 (aeser) 9

t0 @panqycxu ie:ux 10 (aecer) 6

V,r e ah e u a u ay,r u o -uc m o a)rc ue aq xu.v np o-i e x m uu o

Mapuja MaaHap yrrecrBoBana je ua 4na rpojexra: ,,Onrlrvre Mpexe HapeAHe reuepauuje -
IrcrpaxuBalre uoryhnocru ynanpelerra rpaHcrroprHe lrpeNe Cp6aje", flpojerar 6p. 11013, na
xou je 6u:ra aHraxoBaHa oa 2009. Ao 2010. u ,,Pa:roj HoBr4x MeroAa u aJrara:a ynanpefer*,e
nep$opuauclr, MpexHe r.r eKoHoMcKe e$uxacuocru reneKoM),.HrrKarlproHrrx Mpexa HapenHe
renepaquje", flpojexar 6p. 32025, noje (fmaucupa Mr.rur.rcrapcrno npocBere rr HayKe Peny6.nuxe
Cp6zje u ua rolre je aHraxoBaHa o.q 2010. roa.

Cnucax o6-iaemenux Dadoea u dp),zux percsaumuux pesylmama u arcmuauocmu

Y roxy aocaaauller rrcrpaxxBaqKor paAa Mapuja Ma,ruap 6ura je ayrop jeauor rexHr,rqxor
pemema y orBr.rpy npojerra Muuucrapcrea HayKe rr rexHonorrrKor pa:noja (xareroprfa M85),
jegnor paAa y qacorucy o4 rraelJuapoguor :nauaja (xareropzja M23 sa 2012. rogury, M22 sa
rreroroArrlrrLr4 nepr4oA, sa o6racr rene(oMyunKarluje), :aruru aBa pa.ua na xou$epenqlrjaua o4
uelyuapognor :navaja (rareropuja M33) u ruecr paloBa na rourpepeuuzjaMa oa HaurroHzrJrHor

:nauaja (rpz xareropuje M63 r,r rpu rareropuje M61). Pa4oeu rojr.r nenocpegno nprua4ajy
o6,racrn r.ra xojy ce o.aHocr{ npernoxeHa aucepraqnja:

a) paloell o6jaurenu y qaconHcr4Ma Bpx]'Hcr(or rue!y'napogHor :uauaja:

l. Ma,rnap M,, Heuroeuh H., Hemroeuh, A.: Novel power-based routing metrics for multi-
channel multi-interface wireless mesh networks, - Wireless Networks, The Joumal of
Mobile Communication. Computation and Information, Springer, Publisher online 01. May
2013, doi: 10.1007 /s11276-013-0587-8, ISSN 1022-0038, (IF:0.736).

6) paaonn caon rreHu Ha c(ynoBuMa uelyuapoauor anauaja, rrrraMlaHrr y qeJrr.rHr.r:

1. Ma,rnap M., Heuronuh H.: An Analysis of Performances of. Multi Channel Routing
Protocol Bosed on Dffirent Link Quality Metrics, - Proceedings of the 10'n Intemational



t.

conference on telecommunications in modem satellite, cable ad broadcasting services,
Telsiks 2011, Hult,2011, crparc 737 -740.

2. Ma,rnap M., Helrxowrh H.: Comparison of ETX and HOP Count Metrics Using Glomosim
Simulator, - Proceedings of the 9th Intemational conference on telecommunications in
modem satellite, cable ad broadcasting services, Telsiks 2009, Huur,2009., crpaue 85 - 88.

n) paaonz caoflrrrreHll Ha cKynoBHMa HauHoHzuIHor ruauaja, ulTaMrraHrr y qenuHr.r:

1. Heurr<osah H., Ma,rHap M., Jeeruh H: Cmpomezuje dodelte KaHqta y luweKaHarHuw
6e,Ku,rrtu.u mesh .upe.ttca.ua. 36opHrzx pa.qoBa ca 31. cu:r,rnornjyrua o HoBrrM rexuo:rorujava
y florrrraHcroM r.r reJreKoMyHx(aqr4oHoM cao6pahajy - llocrel 2013, Eeorpaa, 2013.,
crpaue 267-276, (paa no nosuny).

2. HenrKosrih H., Ma,ruap M., Jenruh H.: Ilpezted npomo*ona pymupatua y 1ecruvuuN mesh
peJ{a a,36opuur< paAoBa ca 29. currlno:ujyua o HoBr4M rexuolorujaua y noruraHcKoM r.r

reneKoMyHr4Kaquouolr cao6pahajy - Ilocre.n 201l, Eeorpag, 201 1., crpane 213 - 222, (pa1,
no ro3HBy).

J. Ma"ruap M., HelrKosuh H.: Vnopedua aHo:tu3o Hop counting, ETX, ETT u MIC uempuxe
y peatHo.\t npona?at4uoHo.\t oxpytren y jednokaHo:tHe mesh xpetre, - 36opuux paaoBa ca
18. rerenonyuuKaqr4oHor rfopyua, TEJIOOP 2010, Beorpaa,2010., crpane 467 -4'70.
Ma,rnap M: Mempuxa ctyvajuoz us6opa nyman a y 6ecruuuuu mesh upettcata ca
npuMeHott y Dynamic Source Routing npomoKoxy, - 36opnr.rx paAoBa ca 53. rou<fepenquje
3a enerTpoHr,r(y, TeJre(oMyHuxaqr.rje. pavyHapcrBo. ayroMarr.rKy r.r HyKneapHy rexHrrKy,
ETPAH 2009, Bpnaura 8awa,2009.

Herrosuh H., Heumonr,rh A., Ma,ruap M; Auatuza ETX xempuxe y peaxHolt
npono?a4uoHoit oKpy)rcetuy mesh xpetre, - 36opnnx paaoBa ca 27. cuunos:,zilyv,a o HoBrrM
rexnoaornjanaa y flotrrraHcxoM r4 reneKoMyHr.rKarlrroHoM cao6pahajy - flocre:r 2009,
BeorpaA,2009., crpaue 268 -276, (paa no no:uny).

Ma,rHap M.: Ilpezted uemoda pymupatua y Wireless mesh upetcaua. - 36opur,rr paaoea
ca 16. Te:rerouyHrrrarluoHor $opyua, TEIIOOP 2008, Beorpaa, 2008., crpaue 286 -289.

5.

1.3. Ouena loro6soc:ru xas,qyaara :a pan sa nDen,roxegoj reltr

Pe:yrraru o6janreuu y [oMeHyrxM pa,{oBr.rMa npe4crar,taj y pe3ynrare lrcrpaxrzear*,a rojrl he
6uru ropraruheHn Kao ocHoBa aa,rer paraoja nporoKona H Merp Ka pyrr-rpalLa r<oj z he 6urlr
lpeAcraBseHr.r y aonropcr<oj 4r.rcep'raqujl.r Kar!.vaara. Ha ocuory Aocaaarxmer r{crpaxrrBarrrot
paAa u ny6nuroBaHr.rx HayqHzx pe3yJrrara Moxe ce 3aKJRyq[rr.r ra je KaH.4uAarrrzrra Maprzja
Ma,ruap xnanr.lrf r.rKoBaHa 3a rr3paay Aoxropcxe aucepraquje Ha rrpeAnoxeHy reMy.

2. Ilpegrvrer rl uuJb ucrpaxrrBarLa

Canpeueuo ApylxrBo 6uto 6n roroBo He3aMr4crraso 6es nocrojarra 6eNuqnux rr.rpexa. Bexuuue
mesh rnrpexe, WMN ( Ilzlreless Mesh Networks), rauajy cse rrrrpy rrpr.rMeHy y janr*rlr MpexaMa, y
MpexaMa :a 6es6egnocr u cl. 3axrenu KoprrcHrrKa 3a BeJrr.rKrrM flpororlrrMa r,r 6p:zlr u e$r.rxacnuu
npeHocoM noaaraKa cBaKiM aaHoM cy cee eehu. trl: r:or pa::rora Hexra o4 uajruavajnnjnx uaasona y
npojerr:onan y 6eNz.rHux mesh upexa cy noreharre nporoxa r.r ynanpelerre KBzurr.rrera cepBlrca,
QoS (Quality of Service), y3 oApxaBarle Hr4cKe eueprercKe norporrH,e MpexHlrx ypefaja. Mpexe
xoje pa,ue ca je4nulr paauo uureprfejcolr (rpuuorpegajuurou) rz ua jeguou paruo KaHa!'ry Burxe
He Mory Aa 3aaoBoJBe cee eehe 3axreBe Kopr.rcHura, na ce y flocneArre BpeMe cBe seha naNrra
nocnehyje pasrojy upeNa y oKBr.rpy rojux ceaxn qBop uMa Br.rue paArro uureprfejca rojr.r uory aa
pa,4e Ha Bl4rxe paAr.ro KaHana, r3B. Brr[rer(aHaJrHe nuueunrepSejcHe Mpexe - MCMI (Multi
Channel Multi InterJace\. Pa:soj oanx Mpexa 3axreBa n pa:uoj Hornx lipeNHnx nporoxo,ra xoju
uuajy sa rlr4!'r, onrr4Mr{3aqr.rjy nep<poplraucu Mpexe.

4.

6.



Aua,rure fiporoKona H MerpHKa pyrr.rpaH,a oa BeJrr,rKor cy reopujcxor H npaKTr.rrlHor ruasaja :a
lpoqeHy nep$opuaucll 6exuqnux KoMyHr.rKarl[roHr4x cr4creMa aeh 4yxr.r Hr.r3 roar,rHa. flpororolu
pyrlrpama uuajy aaxny yJrory y npoua,'laxeEy olrr.rManHe nyrarle, (per4par+,y MpexHe
rono:roruje, rou$mypaufiju r4 oApxaBarby Mpexe. 3a oApebr-rBarbe oflrlrMirrge nyrzrrbe oA rr3Bopa
Io olpeAr.rrxra, rrporoKoJrr{ pyrrrpaE a (oprrcre prl3.rruqrrre MerpraI<e p}Tr.rpama. flpuauxou
rlopuupana MerpLIKe yslrMajy ce y o6rup pa3Jrrrqr.rrrr KapaKTepr4crr4rrHr.r flapaMerpr4 nr4H(a:
BepoBarHoha ry6u'rxa larera, uurep$epeHrlr.ija, Karrlr erie, florporrlma cuate t.r cn. flopeg rora,
mesh wpexe, Kao Lr cBe 6eNuque Mpexe, KapaKTepr.rrxe Be-[I{Ka Ar,rHaMIrKa cl,IrHana Ha yna3y y
npujeMHHK. Y eehuull cnvy,rauuja nporoKona pyrr.rpalba o6[.{Ho ce o overueaHoj. BenHKoj.
ALIHaMITqU cr{rH,ura He BoAu par{yHa tl nponaraqnja eJreKTpoMarHerHor ra,Taca y cnoxeHr.rM
cpearHa\4a. y r<oj r.r rr.la ce oBe Mpexe peanr.rjyjy. onucyje HajjenHocraBHaj M nponarauuoHuM
MoAenoM. Oearaa npucryn 3a nocneArrqy Moxe vMarr4 Aa cnpoBe.{eHa aHuwr3a He Aaje peanHy
cnr.rKy flep$opMaHcr.r Mpexe.
flpequer lrcrpaxr.rBarba AoKropcKe ar.rceprausje je aHa.nura flporoKoJra pyrr.rparra y MCMI mesh
MpexaMa ca craHoBLI[ITa I(Bajrr4Tera cepBl4ca, flporoKa L (alrrbelLa y Mpexu. Aualu:a flporoKona

Kaxo 6a pe3ynrarrr culry:raquja 6u:ru urro je uoryhe pea,ruraju, HeonxoaHo je oape4urr
onrrrManHe napaMerpe x Kopr4crr.rrr.r peiurHe nponaraqlroHe MoAe-[e Koj[ he Ha aAeKBaraH HarrrrH
npeacraBrrrr.r oKpyxerle y KoMe ce rrMnneMeHrrrpa 6eNr.rqna rrlpeNa. 3agarar oee guceprauuje je
Aa ce Ha ocHoBy cnpoBeaeHr.rx cr{Mynautrj a v anan 3e ao6lljeHux pe3yrrara flpeanoxn HoBr.r

Irporoxon plrnparra eogehl pavyua o ocrBapeHoM flporoKy u Karrrmer+,y y Mpex]r, Kao 14 HoBe
Merprl(e xoje uuajy sa qu,t npaherre 6p3r.rx [poMeHa roje ce 4euranajy Ha cBa(oM nr4H(y
nojegnna.tro.

Ocopm ua peteoaumue 6u6.nuozpaQcre useope

Y :ulreparyplr je npeg:roNeuo Br.rue pa3nr4qr4rrrx peuera ca uu.lreM onruuuraqnje flporoKona
pyrr.rpar6a. Heru oa flpeanoxeHr.rx flporoKona pyrr4parLa 3axreBajy r43MeHe y nocrojeheM
xapaBepy [1-4], aox rporoKoJru npeAnoxeH]r y paAoBr4Ma [5-9] npegcran,Eajy pemerra xoja re
3axreBajy xapABepcKe uguene. Ocuru rora, Mory ce sahu pemel+,a roja ropucre cnyqajHe
Jrr4HeapHe MpexHe KoAoBe [10], perrrelra xoja ce :acuurajy Ha eneprercxoj erfuraorocru [11], ulra
nporo(onu xojll ropucre xelT)r4crr.rKe 3a npouanaxeibe onrlrMa-rrHe flyra]Le [12]. V [13] je
[pe.qnoxeH nporoKoJl rojr.r ce racruea ua reopuj n urapa. flpo6:relr aoAene KaHaJra o6palyje ce y
[14]

1. Nasipuri A., Das S. R.: Multichannel CSMA with signal power-based channel selection for
multihop wireless networks, - Proceedings ol IEEE Vehicular Technology Conference,
Boston, MA, USA, Vol. 1,2000., pp.211-218.

2.

3.

5.

6.

Jain N., Das S. R., Nasipuri, A.: A Multichonnel CSMA MAC Protocol with Receiver-Based
Channel Selection for Multihop llireless Networks, - IEEE IC3 N, Scottsdale, AZ, USA,
2001., pp. 432439.
Wu S. L., Lin C. Y., Tseng Y. C., Sheu J.P.: A new multi-channel MAC protocol with on-
demand channel assignment for multi-hop mobile Ad hoc networlrs, - Proceedings of
Intemational Symposium on Parallel Architectures, Algorithms and Networks,
Dallas/Richardson, Texas, USA, 2000., pp. 232-237 .

So J, Vaidya N. H.: Multi-channel MAC for Ad Hoc Networks: Handling Multi-Channel
Hidden Terminals using a Single Transceiver, - Proceedings of 5'h MobiHoc, Tokyo, Japan,
2004.,pp.222133.
Kyasanur P., So J., Chereddi C., Vaidya N. H: Multi channel mesh nehrorks: Challenges
and protocols (invited paper), - IEEE Wireless Communications Magazine, Vol 13, No 2,
2006., pp.30-36.
Kyasanur P., Vaidya N. H.: Roalilg and interface assignment in multi channel multi
interface wireless networl<s, - Proceedings of IEEE Wireless Communications &
Networking Conference, New Orleans, CA. USA, Vol. 4, 2005., pp.2051-2056.

4.



7. Kyasanur P., Vaidya N. H.: Routing and linkJayer protocols for multi-channel muhi-
interfoce ad hoc wireless networks, - ACM SIGMOBILE MC2R., Vol. 10, No.1, 2006, pp.
3143.

8. Adya A., Bahl P., Padhye J., Wolman A., ZholL.: A Multi-Radio Unification Protocol for
IEEE 802.1I llireless Networhs, - Proceedings of IEEE Intemational Conference on
Broadband Networks, San Jose, CA, USA, 2004., pp. 344-354.

9. Bahl P., Chandra C., Dunagan J.: SSCH. Slotted Seeded Channel Hopping for Capacity
Improvement in IEEE 802.11 Ad Hoc Wireless networks, - ACM MOBICOM, Philadelphia,
PA, USA, 2004., pp. 216)30.

10. Li P., Guo S., Yu S., Vasilakos A.: CodePipe: An opportunistic feeding and routing
protocol for reliable multicast with pipelined network coding, - Proceedings of IEEE
INFOCOM, Orlando, FL, USA, 2012.,pp. 100 108.

1 1. Cianfraniet A., Listanti M., Polverini M., Vasilakos A.: An OSPF-integrated routing
slrategt for QoS-aware energy saving in IP backbone nefirorks, - IEEE Transactions on
Network and Service Management, Vol. 9, No. 3,2012., pp.254-2.67.

12. Yen Y. S., Chao H. C., Chang R. S., Vasilakos A.: FloodingJimited and multi-constrained
QoS multicast routing bosed on the genetic algorithm for L[-4NETs, - Mathematical and
Computer Modelling, Vol. 53, No. 11, 201 1., pp. 2238-2250.

13. Duarte P. B. F., Fadlullah Z. M., Vasilakos A., Kato N.: On the partiolly overlapped
channel assignment on wireless mesh nelwork backbone: A game theoretic approach, -
IEEE Joumal on Selected Areas in Communications, Vol. 30,2012., pp. 119-127 .

14. Wu D., Yang S-H., Bao L., Liu, C., H.: Joint multi-radio multi-channel assignment,
scheduling, and routing in wireless mesh networks, - Wireless Networks, 2013, doi:
10.1 007 / sl 127 6-0 1 3-0568-y.

Ocuu pa::ruuurrx onruuzsaqllja fiporoxona pyrnparba, y nrrreparypr4 cy npe,{roxeHe MHore
Merpr4Ke pyrr.rparra roje xopucre pzBnlrrrure napaMerpe :a r<purepujylr us6opa onraua,rue
nyral6e. Her<e oA uajnaNuujrax Merpr4Ka Aare cy y paAoBr.rMa [15 - 20].

15. De Couto S. J., Aguayo D., Bicket J., Monis R., A high throughput path metric for multi-
hop wireless routing, - Wireless Networks, Vol. 11, No.4,2005., pp. 419434.

16. Draves R., Padhye J.,ZillB.: Routing in Multi Radio, Multi-Hop Wireless Mesh Networks,
- Proceedings of ACM MOBICOM, Philadelphia, PA, USA, 2004.,pp. 114-128.

17. Yang Y., Wang J., Kravets R.: Designing routing metrics for mesh networks, - In IEEE
workshop on wireless mesh networks, WiMesh, Santa Clara, CA, USA, 2005., Available at:
http ://www.cs.ucdavis. edu,/-prasant/WIME SH/p6.pdf

18. Yang Y., Wang J., Kravets R.: Load balanced routing for mesh networlrs, - ACM
SIGMOBILE, Mobile Computing and Communications review, Vol.10, No. 4,2006.,pp.3 -
5.

19. Yang Y., Wang J., Kravets R: Inlerference-aware load balancing for multihop wireless
networks, - Department of Computer Science, University of Illinois at Urbana-Champaign
Technical Report, no. UIUCDCS-R-2005-2526: University of Iliinois at Urbana Champaign,
2005. Available at: https://ideals.illinois.edu,/bitstream/handle/2l4211097 4llnrerference-
awareo/o2lLoadoh2\BalancingYo20for%20Mu1tihop%20Wireless%2ONetworks.pdf?sequenc
e=2
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Hase.4eHu paaoorn nora:yjy 4a je relra xoja ce npealaNe 3a r{crpaxuBarLe axTyenHa y cBery, a aa
ce y o6racrn rojoj npunaaa reMa hHreH3 BHo r.rcrpaxyje.



3. IIo,rasHe xunore3e

Y,urreparypu aocrynHe MerprrKe pyrr.rparra ue ysuuajy y o6:llp yruqaj nuroa cHare cvrHaJra Ha
npnjeruy Ha rleuy lrHHKa, rra caMrrM rrrM nu ua us6op o[rrrMaJrHe flyrarLe. LIuajyfur y tsAAy Aa
curHar,rlr y 6exiqHr4M MpexaMa uuajy ee,rlmy ar.rHaMr4Ky, [oce6Ho y indoor oKpyxerry, y oxBnpy
gncepraquje 6uhe npe,qroxeHe HoBe MerprlKe pyrr.rpalLa roje ce :acuuaajy na rpahemy uuroa
cHare crlruzl,ra ua npzjeny crarcor roje4r.traqHor Jrr{HKa. !a 6u ce floaaraK o Ht4Boy cnrHana Ha
nprzjenry Morao Kopr.rcrrrru:a ogpefr.raarse Merpr4Ke pyrvparLa, cr.rMynaqrroHrr uoAe:r he 6zrpr
6a:upau Ha npofiaqarlr4oHr.rM MoAe.[r-rMa 3a oarorapajyhe o(pyxeme.
flopeg rora, uely Aocrynuulr nporoKonrrMa plrlrpama:a 6exuqne mesh vpexe HeMa nporoKona
pyrupama 3a BrrrreKaHaJrHe euureuurep$ejcrre Mpexe r<oja no4e paqyHa o KBanr{Tery cepBlrca.
Tuue ce 6ase Herr4 rrporoxonrr p),r[parba, aJrz caMo y oxnr.rpy jegHoxana-nuux je4uounrep<pejcnux
upeNa. flonehamelr 6poja uHrep(fejca uoryhe je noaeharu ocrBaprBe rporoKe rroAaraKa, a
yrolerreu np[oprrrera pa3nw*tluM xareropujaua cao6pahaja Moxe ce ocrBapuTr{ 6pxu npenoc
noaarara ocerJr,r.rBr.rx Ha Karrrmerba. I4: ror pa::rora, y aucepraqr,rju he 6aru npeAnoxeH rr HoBrr
nporoKon pyrtparra sa MCMI 6exu'rHe mesh vpexe 3acHoBaH Ha KBanrrrery cepBr,rca, r<ojz xao
npuoprrrer rrocraBJba (Jracurf r.traqr.rj y cao6pahaja.

4. Hay.rHe MeroAe rrcrpaxrrBarr,a

Y oxsrapy 1oKropcre gucepraqr.rje 6uhe rpe,4roxeHa HoBa MerprlKa, uazaaaa powerETX, roja he
ce 6a:uparn Ha qecro xopuruheuoj ETX (Expected Trqnsmission Count) verpugu, ll xoja he y
IIeHy nr.rHra, floper BepoBarHohe ry6urra laKera yparryHanaru r y,ruuaj H]lBoa cHare ct,trHaJra Ha
rpujeuy, .r[r\.re he 6lrru uoryhe ueHy nr4HKa $opuuparr.r Ha ocHoBy crarra Jrr.rHKa y cBa(oM
rpeHyrKy. Buhe nocuarpaue joru gne no3Hare Merpr4Ke WCETT (Wheighted Cumulative ETT\ u
MIC (Metric of Interference and Channel-switching) roje y oKBHpy Sopuupana cnojux qena
JrrrHKoBa rr rleHa nyrarra yx,,ryvyjy u ETX ruerpuxy. Y:ulrajyhra y o6sup ry uumenuqy, 6uhe
$opnrupaue joru gee HoBe Merpure powerWCETT u powerMlC. Merpuxe he 6uru
I.IM[neMeHrrrpaHe y ot<Brrpy BrrrrreraHarHor numelrurep$ejcHor flporoKoJra MCR (Multi Channel
Routing). Y qury uelyco6nor nopelena MerpLIKa rro rrr4rarLy nporoKa Koprrcxr.rqKr.rx noAaraxa r.r

Kalrrmerra Kpo3 Mpexyr Kao v la 6u ce yrrpauro KoJrr,rKo ce no6oruran e ocrnapyje yeolerrerrl
HoBor napaMerpa rojz saaucu oa Hr.rBoa crrrHzt!'ra Ha yJrar3y y nprajeunr.rx Ha cBaKoM noje4uuaunorlr
JIIrH(y Ha rpacrr oA r.r3Bopa Ao oapeArrrxra, cBe [perxoAHo noMeHyre Merpr.rKe, MCR nporoxo:r
pyrnpa;*a nponaraqlroHrr uoael 6uhe raMrr-lreMeHTr,rpaHu y GlomoSim cr4Mynarop.
,I|a 6u ce ovoryhlr,ra aeriubHa aHilnusa yruuaja Hueoa cHare curHlura Ha npujeuy Ha cBa(oM
rojegunaunolr JrrrHKy rr Sopuupaaa eSuxacua Merpu(a, xoja he o6e:6eguru nosehame nporoKa
Kopr4cHrrqrrrx lloaaraKa s cMauorlTu KaIrImeI$e y Mpexu! HeonxoaHo je pealu:onaru
nponara{uoHr.r uoge:r xoju he 6tru orrr}rMr{3oBaH aa oAroBapa ycnoBr.rMa aHarr.r3r.rpaHor
oKpyxersa.
3a norpe6e aHaJII{3e u pa:noja upeNa r<oje Bore paqyHa o cepBr4cr4Ma ocerJbr,rBr4M Ha (alrrberba
(Voice u Video), 6uhe r4MlJreMeHrr4paH rr HoBr,r flporot<oJr p]Tr.rpar6a ye ropuruheme [perxoAHo
4etplruucauux HoBr.rx Merprrxa plrr.rpama. flpororo:r he 6uru 3acHoBaH na MCR [poroKony 3a
Bl4rxeKaHar'rHe numeunreprfejcne 6exu.rlre mesh v,pexe. Y quJby onrulrusaquje nporor(oJra
pyrr.rpama, rorvryuuxaqaja u:uefy cyce.{Hr-rx qBopoBa y Mpexu 6uhe lazupaua na EDCA
(Enhanced Distributed Channel Access) uexatu3My flpncryna y3 HeonxoAHe rrlo4rErpraxaqnje
npeAnoxeHe oA crpaHe ayropa. Yryran MpexHr{ cao6pahaj qe$unucahe .rerupu xareropuje
nprrcryna, AC (Access Category),3a pa3nrrrrre uanore cao6pahaja (Voice, Video, Best Effurt u
Background) rojr.r uuajy pa3nrlqr4re npr4opr4rere. Cnara xareropuja roplrcruhe :a my cnequSuuau
nprrAp)D(eHr.r cer napaMerapa (EDCA napauerpe) na oorory rojrEx he ce csara oA rrerupu
rareropuje HarMerarr.r:a lre4ujyu. Ha onaj uauun, ouexyje ce ga he ropumhex,e HoBor flporoKoJra
cMalLIlTLr KarrrH,elra flpfl flpeHocy KopucHxqrr4x naKeTa 3a np]ropxTeTr43oBane xareropuje
cao6pahaja.



tr4crpaxaeame he 6urn cnpoBeAeHo y ner KopaKa. Y npnolr ropaxy 6lrhe oApebeHr.r rapaMerpr.r
nponaraqrroHr.rx MoAeJra. y ApyroM Kopary, flpofiaraqnoHlr MoAenrr, Brrrler(auaJ]r{u
enueuurep$ejuru MCR rporoKon p),rrpaBa, ETX, WCETT u MIC Merpr.rKe 6r4he
rrMnneMeHrr.rpaHl y GlomoSim cr.rMynarop. Y rpeheu (opaKy, Ha ocHoBy aHanr43e pe3ynrara
cur.ry:raqrja 6uhe ogpelene orrr.rMzlrHe BpeAHocrt4 xoe$uqujenara r<oju ce FrlMajy y o63up
npr.rJrrrroM $opuupama rleHe Jrr.rHKoBa npeAnoxeHr4x HoBr.rx Merpr4Ka Q:owerETX, powerwcETT u
powerMlC), a roju sasuce oA HlrBoa cHare cr4rHrLra ua nprjeuy. I{ernpru Kopar npe.qcraBJr,ahe
eepuQnxauujy ao6r4jeHux pe3ynrara yflopebr.rBarreM HoBlrx Merpr,rra ca flocrojehuM, rrr4Me 614

Tpe6zute Aa 6yay rrcraKu),Te flpeaHocrrr rr MaHe cBaKe MerpnKe [oHaoco6. Merpure he 6urr.r
ynopelene rro ocrBapeHoM nporoKy r.r KarxnerLy y Mpexu. Y nerolr KopaKy 6r4he
r.rMle.rreMeHTr.rpaH rr HoBrr flpororoJr p],rupar6a, 3acHoBaH ua MCR flporoKony, Koju [oApa3yMeBa
xopuruheme [perxoAHo geifr.rHrzcauux HoBr.rx Merpr{(a p}Tr.ipaH,a ra KojH BoAn paqyHa o
ocrBapenoM KBanrrrery cepBr.rca 3a pa3nrrqr,rre xareropuje cao6pahaja.

5. Oqexunauu HayqHrl aorrpnHoc

Hayvnu aolpr4Hoc npujaur,eHe auceprarrfije orJrena ce y cneaeheM:
. Pa:soj l{oBrrx Merp}IKa pyrl.rparba 3a Br.rrxeKaHi}JrHe rurueuureprfe jcue 6exwue mesh

IupeNe roje nprrnHKoM oApebr-rBarba rleHe nrrHKa y o63r{p y:urraajy u 6p3e npoMeHe crana
cBaKor JTHHKa nojeluuavuo. 6pre npoueHe Ha nHHKy ruoae,ryjl ce napaulerpuua nojn
3aBxce oA Hr.rBoa cHare cr{rHar'ra na npujervry. C o6auporra aa ce Mepere HrrBoa cHare
crrrHaJra aa npujelry Beh ocrBapyje y cBa(oM rrBopy, rpa(rr4vna pea,rrl:aqaja one
ruoguSuraqaje uoryhaje 6e: ne:rurux rporxKoBa r4 AoaarHr.rx ynararla y Mpexy.

. (DopMr.rpame HoBor [poroKona pyrrrpaEa Ha ocHoBy nocrojeher MCR nporoxoaa sa
Bl4rrreKaHarrHe wrmeunrep$ejcHe 6exuqHe mesh Mpe,Ke TaKo Aa ce y flporoKoJr )rouy{u
xaacrlrf uxauuja cao6pahaja Ha ocHoBy 3axreBaHor KBaJrr4Tera cepBr.rca.

6. Ilrau rrcrpaxr.rBarra rr crpyxTypa paAa

Ihau u uerogo:roruja ucrpaxunarra cacroja,ru 6lr ce o4 reopnjcxor H npaKTuqHor- Aena (oju he
6uru ug:roxenu y oKBr.rpy flpeanoxeHe AoxropcKe Ar.rcepraqr.rje.
Y yaognou 4e:ry gucepraquje 6uhe 4e$unucan lojalr 6exuqnux mesh v,pexa, jeguoxaria,ruux
jeguounrep$ej cHr{x rr BrrrrreraHaJrHr-rx BrrmerrHrepQejcuux Mpexa, Kao r.r norpe6a 3a pa3BojeM Kar(o
HOBrrx flpoToKona, raKo r.r HoBrrx MeTprrKa pyTr.rpalLa.
V gpyrolr Aery 6uhe .qar nperneA npororona pyrrrpana sa jeguoxauamre jeaHozureprfejcue,
BrrlxexaHanHe jeAHorrHrepoejcHe r.r Br.rureKaHrurHe nuueznrep(fejcHe Mpexe. Oculr rora, 6rahe Aara
n rcracu$lrraqlrja npororo.na p)Tr.rpaE,a no Har{uHy flpouanaxeH,a orrrrrMiurHe rr].TarLe
(npoarrunnu, peaKrr.rBur.r u xu6puauu). V osoM Aeny 6uhe Aar nperneA MerprrKa pyrr.rparba y
6exqquuNl mesh tutpexaua, HafJIaIIIeHe npeAuocrlt r.r MaHe cBaxe oa rbrrx.
Y tpeheu Ae:ry Aucepraqr.rje 6uhe auarugupaHa crpyKrypa orpyxena, orucaHr4 nponaraqlroHr.r
MoaeJru, Kao 14 Haqr4H oapebr.rBarsa IrapaMerapa MoAeJra.

Y uernprou Aeny 6rhe otrucaHe flpeAnoxeHe HoBe Merpr](e: powerETX, powerW CETT i
powerMlC,3acHoBaue na nocrojehuu Merpr4KaMa ETX, WCETT u MIC, pecnexrrrBHo, a Koje he
yxJryrrnru yruqaj urnoa cHare orrHirra Ha npnjeMy y rleHy nrrnKa, caMr.rM TlrM r.r y r-r36op

orITVMarrHe rllrar6e. Oculr rora, y oBoM ge:ry, 6r.rhe Aara aqaJrv3a pe3ynrara cHMynaulrja
ocrBapeHl.Ix y GlomoSim crrMynaropy, y rolre he 6uta ulrn,reuesrr.rpaHe, KaKo nocrojehe, raKo r.r

HoBe MerpllKe pyrrrpama. Merpuxe he uefyco6uo 6uru ynopeleue npeMa ocrBapeHoM nporory
KopI.tcHI4qKI4x noAaraKa r{ (alrmerbr4Ma y Mpexu, u 6vhe onucane flpe.qHocrlr Ir MaHe cBaKe oa
H,}IX.

Y nerona gery 6uhe onlrcaH HoBr.r nporoKon pyrupaE a 3acHoBaH Ha MCR flporoxony, Koj]r
noApa3yMeBa ropuurhen e nperxoAuo .qe(br.rHr4cauux HoBr4x MerprrKa pyrrrparba n Kojr{ Bo,q}r

paqyHa o 3axreBaHoM KBanr.rrery cepBrrca ocrBapeHoM 3a pa3-[uqrrre rareropuje cao6pahaja. OcuM



Tora, 6uhe ,.ara ali,aru3a pe3ynrara crrMyJra{aja HoBor rrporoKona pyr}rpaBa y GlomoSim
crrMynaropy, ca crarroBr.rrrrra KarrrmerLa rr flporoKa y Mpexu. Pe:yararr.r he 6uru uacurpurouauu
Ha ocHoBy rr.rna cepBr.rca (Voice, Video, Best Effort u Background), 3a pa3nuqure MpexHe
cueHapllje. Ha ocrony aHaJILI3e pe3ynrara, 6uhe npuxarano oqexrrBaHo no6oJbrxaBe rro nrrrarby
KarrrE erLa lz nporoKa (opucHuqxux no.laraxa. xoje ce ocreapyje yBoberreM flp[opr,rrera 3a
pa3nr4qr.rre rareropr-rje cao6pahaja y BurrreKaHnnHe eumeuurep@ejcse 6exuqne mesh v,pexe.
3arryuua pa3Marparia 6lrhe r.r3JroxeHa y 3aBprxHoM aeny [peAnoxeHe AoKTopcKe ar.rceprauraje.

7. 3ax.myuarc r rpeAJror

.I[un:r. uur. Mapuja Ma,rHap npr.rjaara:ra je cuojy .rloKropcKy nucepraurrjy no.It HacJroBoM

,,Onrr.rruusaquja flpororona r.r MerpxKa pyrrrparba 3a Br.rlreraHzurHe Brrrrer4HTep$ejcHe 6exr4qHe
mesh MpoKe" y cKnaAy ca IlpanulnnxoM o AorropcKr.rM cryArrj aMa ElreKrporexHrrqr(or <parylrera
Yuuaepsurera y Beorpa4y, no4HeBrrn4 Ha yBna cna npegeu!ena AoKyMeHTa. Koncrarorauo je 4a je
(aHArrAarrrrrba Ar.r[noMr4pana ua E:rerrporexnuuxoru <faryl'rery y Beorpaay u Aa je flonoxuna cBe
npe.aeuleue ucfir4re ca npBe ,{Be rogune rpeher creleHa (aorropcrux) cry4uja. Ha ouroey
r,r3JroxeHor, Kouucuja xoncraryje Aa KaHAr,rAarKr4lf,a Mapraja Ma:trap r4crrynaBa cee $opua:rue u
cyrrrrr.rHcre ycnoBe 3a nprrcryflame H3pa.urr aoKTopcre 4ucepraur.rje. xao r.r 4a je npeA,rroxeHa reMa
HayqHo axTyenHa y AoMeHy caBpeMeHrrx 6exu.{Hux reJleKoMyHr.rKarluonux cllcrelta. 3ato
Koruucuja [peAJriDr(e Hayuuo-uacraenou rehy Elerrporexuuuxor $axyarera y Beorpaay aa
(aHArrAarKr.rmr.r Mapuju Ma,raap o4o6pu [:pagy AoKTopcKe aracepraurlje no.q rope HaBeAeHr.rM

Hac.rroBoM. Teua npunaga yNoj uay.+roj o6:racru re:reKoMyHrr(aquja. 3a ueuropa ao(ropcKe
gucepraquje flpeanaxe ce npo$. Ap Hararxa Haumosuh, BaHperHr.r nporfecop Eaexrporexnuuxor
tfaryrrera, Ynuneprurera y BeorpaAy.
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