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KOMI4C I,IJI4 3A' C T yAI{J E It C TETIEHA EJIEKTPO TBXHI,I rIKOr
oAKyJITETA y EEOI-PAtrI/

Kouuclrja :a cryanje II creneHa, ErerrporexHxrrKor $ary.nrera y Eeorpagy, na ceojo.j
ceAlrlrql{ o4pxtanoj 29.08.2017 . ro,4tlHe uMenoBaJra uac je y Kounclljy 3a npelrnel H oueHy Macrep
paAa Al{nn. llHN. Au4pee fapaj noA HacJIoBou ,,llopeleH,e Merp}rxa }lIN n KNN a,rropr.lra1{a y
oxaupy.fingerprinting rexHI{Ke [o3rlurroHuparLa". Haros nperneAa uarepujala Kouuclrja no,qHocrr
c:re.qehu

I{3BEIIITA.I

1. Euorpa$cxr{ roAarl}r rcaHAuAa'ra

AH4pea fapaj je pbleHa 28.07.1991. roApIHe y flarrreny. Cpe4ny rrxony je :aapupr:ra y
EeorpaAy ca oA;IHTIHLTN,I yclexoM. E;rexrporexHr{qxpr $arynrer y Eeorpagy )aiprcana je 2010.
roALIHe. 3anpuruna je o4cex Te:rexonayuurcaqnje lr uu$opuaqr4oHe rexHonorrlje, ctrep Cucreucxo
r{HxeFbepcrno. [ilrlouurputaje y oxro6py 2014. roAr{He ca frpoceqHol,r oqeHor\,r Ha ucrrgruMa
8,4 l, ua AHnnoMcKolI ca orIeHoN{ 10. Macrep cryglrje lra E;rerrporexHlrErmorvr $axy:rrery y
Eeorpagy je yrrr'rcana oxro6pa 2016. r-oaune na Mo4y:ry 3a orcreMcxo r{H}r{emepcrBo r{ pargo
xol.rytruxarluje. llo.uoNula je csc,tcrrurc ca fipoccqHoru oqesotr 10.

2. Onuc Macrep paAa

Macrep pag o6yx.nara72 crpaue, ca yKyrrHo 33 craxe u 24 pe$epeuqe. PaA carp)(u yBo,x,
3 uorlan,'sa r{ 3ar(Jbr{ar (yr,ynro 5 norrasJsa) u cnucar xopluuheae Jr}{reparype.

Ilpao rrotnaB,Be rlpercraBJba yBon y KoMe cy orrxcaHr.r rrpe.{l,rer u rrfl,,b paAa.
flpcgcrar,'lena je upo6neMaruKa incloor rro3nrllroHrrparla, Kao r4 caNla opr,aHu:aquja l,ras'r.ep para H
HarpaBJbeH je yro4 y HapeAHa nomaBJ.ba.

Y 4pyroira ilorJraB.rby.ie Aar rperne,f rexno;ioruja r<oje cy norolHe sa ynorpeby y cBpxy
incloctr no3ulraoHlrpalba H rlapaN,Ierapa curHaJra Aocr),TrHr4x 3a rro3alruoHrrpalbe. Ha ocnony
aHaiIH3e, Kao rexHoJroluja Ha xojoj ce laswpa AaJba aHarrr.r3a y paAy je usa6paua WLAN (Wireless
Local Area Network) rexuororuja a o.{ .I{ocr),TrHXx [apal{erapa je u:a6pau HHBo cx]-Hala, oAHocHo
RSS (Received Signal Strength) ilapaMerap. Ha ourony rora, y HacraBr(y je 4ar ilperner rexur.rr(a
Iro3urli{oHuparra r<oje ce 6a:lrpajy sa RSS napaMerpy.

Y rpehen rorrlaBJby je onucaaa.fingerprinting rexHHKa no3HrluoHnpama xoja ce 6a:upa Ha
RSS napanrerpy. fiera,r,Ho cy I]pHKa3aHe a o6jammene u $a:e lr:rofer+,a oRe rexH]ri(e, oAHocHo
off-line u on-line $a:a. Y oKBupy of/:line rla:e xao Harrr.rHu leHepllcarba 6a:e rrogaraKa cy
pa3N{arpaHl{ euralnptljcrfi flpltcryn tl npncryrr NroAeJroBarbeu. Haron rora je ra3BprxeHa aHaJrr{3i}
AerepL'{HHHcrHr{Kr{x r.r upo6a6u:rucrurlxnx arlropuraMa no3ur{HoHxpama notrohy rojux ce oapelyje
Herlo3Hara .:roxaquja uo6u.rrsrrx repMllHana y or(Bupy on-line $a:e. Kao riraBHH rrpeilcraBHrrur4
.4erepN'II{HIrcrHLlKI{x anropuraMa, AeraJbHo cy o6jauneuu NN (l'{earest Neighbour) n KNN (K
Nearest Neighbours) alroparntu [o3uu]ro]rrrparuav pa3MarpaHo je ocalr Nrerpr.rxa xoje ce KopHCre
y or(Br{py oRHx anropHraNra.

r{eltpro [ornaBJbe AeraJbHo onrzcyje cuu.vraqr{y ro3ur{Hoxr{parra Ha xojoj cc 6azupajy
traJbl4 3aKJbyuqu. llpe4craBil,eHtl cy napaMerpll rrpoclopa y KoMe ce Bprrrx no3l.lqrioHrrpane,
ilapar{erpH npHCTyIIHL{x railaKa WLAI\I Mpexe u 4e$uHucarro je xperame H napaN{erpu nlo6Nnnax
repN{HHaila uujy loxaqlljy je norpe6Ho olpeAuru. O6iammeuo je ua xojrl nauuu je cl.niy;rrpauo
o4peluname RSS uapauerpa Hajnpe Ha noxaqujn pe$epeurnux raqaKa (y o.ff-line $a:u) a 3arlrM r{
Ha I{erlo3Haoj noltau}rju rro6n:rsux repMuHaJra {y on-line $a:x). Tanole je noxa:aHo xarco je



rr3BprxeHo MoAeiroBarle rryrame Kpera]ta Mo6IrnHpIx repMLI]taJIa. 3arur'r je o6jaurmeH caM

rrocr)irraK rro3rrrlgoHr{pama. Ilpnr<asanu cy pe3ynrarlr no3}Iql4oHllpaBa y BrIAy npocropHor

pagnopeAa .rpr"ryrr*rn TaqaKa, petlepeurnux Taqaxa, TaqaKa flyTa]be Kperalla no6u-rrsux

Tepx,rgHana H rlporlcH,eHlrx Tar{aKa nyTa}Le KpeTar},a NIo6HnH}rx TepMllHaJra H To 3a CBaKV oA ocaL'I

lpr{Mer6eHi.rx i\{erp}lra r{ 3a cBaKH Mo6HnHH TepNII{}IaJI. I{a ocuoey rola cy rr3Be.4eII}I H

oirorapalyhu 3a6ibyqqu. Ha xpajy cy rpr{Ka3aHe z RMSE, (Root Mean Squared Ertor) spcgnocttl

3a cBaKy oA rlpllMelr,eHt{x MeTpI{Ka, a Ha oCHoBy rora je [3BprueHo u nopefeme NIerpI{Ka'

fle'ro nor.irar:le je 3aKJbf{aK y oKBHpy xora je onucaH :uauaj aHaJII{3e lr nopelema

cnpoBeAeHrlx y paAy. Pe:unupanu cy pe3ynrarll paAa II gare cy cN{epHI{IIe :a uoryha .{,a5a

rrcrpaxHBarba n yHanpeb el5a.

3. Aua.nu:a paAa ca KJr-byqHHN{ pe3yJrTATnMa

Macrep paA A1nn. nux. An4pce I'apaj ce 6asu npo6reMar,{xort .fingerprinting rexHuKe

rro3yut{ogr{parta xoja ce 6a:Npa na NN n KNN anropllrtlnMa no3IIq}IoHI{pa}La. Ean;len e osoilt

reN{arrrKoNr HaJra3urpuMeHy y o6lacru incloor rio3l{ul{oHnpafba y oItBI{py WLAN Mpe;Na. AHauilsa

fingerprintir?g, TexHrrKe rro3Hrlr.{oHuparra 3axTeBa [ax,'bLIBo pa3MaTparbe uoryhux [pucTy[a

pea:ur:auujlr xaxo o;ff-line raKo u on-line r!a:e. Merpuxe NN ra KNN aill-opnralla no3rluroHnpaE'}a

"" 
rarole ilropajy AeraJbHo aHanr{3uparll KaI(o 6u ce [ocrxlrra Irrro 6o:r,a rar{Hocr

no31ruyoHr{pama, jcp ce Nrorxe Aecr4Tr{ ra rperuKa rlo3ulrnoHupama 6y,1e HCilp}rKBarJBI{Bo BerIl{Ka I{

y rou cryrajy cy pe3ynrarla Heyirorpe6rsueu.
OcHosHr.r ronprrHocr{ paAa cy: i) lera:r,na a*aifir3a n cunry:railzja.fingerprinting rexwuxe

rro3rrUr{oHr{parLa v NN u KNN a-lroprrrar{a rlo3uqrloHllpau,a;2) 3aKJ},yrqII Ir3BeAeHH Ha ocHoBy

uopelerra pa3iigrlgTr.rx ilrerpr4xa NN u KNN anropuraNla; 3) r,loryhuocr HacraBKa aHarl{3e y BI{Ay

npaKTlIqHor HcTpax(llBaI6a.

4. 3ax,ryvalt H llpeaJror

KasAlr.,larrtru,a Au4pea fapaj ce y cBoM Macrep pa,{y Saslr:ia aHaJIIi3oM uajueruhe

npur,rerbl{BaHg rexHI{Ke [o3I,lqIIoHI{paBa y indoor oKpyxelby lt uopelcmena uoryhux IIpHC'IyrIa

pea,rn:aq1rju Jingerpt'inti,?g rexHrrKe ro3r{Ili{oH}1pama. KauAra.4arKr}ba je noxa:a:ra KaKo pa3rHtlHre

MeTpuKe y oKBHpy aJrroptrTarua [o3r.{qr{oHHpa}La }rft{Lly Ha TarrHocT no3HUI{OHup&Ira rl xoJrl

rpucqru taje uaj6o.ne pc3ynrare.
Kall.{nAarxfima je llcxa3aJra caN{ocrajrHocr I4 cl{cret\{arHqHocr y cBoMe llocTynKy xao fi

r{HoBarrrBHe eireMer{Te y peuraBarr,y upo6le nrarrExe oBe Bpno aKTyenFIe relle y o6lacru

rro3rrr]uoHHpa}sa y paAHo CHCTeMIII\'Ia.

Fla ocHoBy Iz3lloxteHor, Kortllcuia npeAnaire Kolrucnjlr 3a cry4llje II crellcHa

ElerrporexHurlKor rfaxy,rrera y Seorpa4y "4a 
pa,q Auri,Il" I{Hx. AH4pee fapaj npuxnarl'l Kao Macrep

parl Lr I(aHrH,uarKuItH olo6pu jamry ycrueny og6paHy.

Eeorpa,4, 04. 09. 2017. ro,tuse t{naHoslr rouNcuje:

ap Mupiana Cuuuh-Ilejoeuh, ranp.
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ap Marrau$jbnuua, raup. nPo$.


