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HACTABHO-HAYYHOM BERY
®AKYNTETA TEXHUYKUX HAYKA Y KOCOBCKOJ MUTPOBULIN

Ha ceaHuum oapxaHoj 27.01.2023. roauHe, HacTaBHO-Hay4HO Behe dakynTeTa TeXHUYKUX
Hayka y KocoBckoj MutpoBuuM, Ha OCHOBY 4/1aHa 55. Cratyta Pakyntera TEXHUYKUX HAYKa,
paoHeno je oanyky 6poj 85/3-7, kojom ce yTephyje npeanor Komucuje 3a oueHy noaobHocty
KaHaupata Oparnwe Mumwkosuha, macmep uH3ierepa eneKkmpomexHuUKe U pavyyHapcmea v
HayyHe 3acCHOBaHOCTU Teme “Kopuwhere Memoda ucmpaxuearwa nodamaka 3a
npenosHasarbe pacrodena cuzHana u HUxosux napamemapay peanHum npoyecuma”“

Ha OCHOBY MpWNOXeHe [OKyMeHTauuje y3 npujasy AucepTaumje, obpasnoxera TeEME,
Hay4HUX U CTPYYHUX PafoBa U YBUAOM Y LLENOKYNHY [LOKYMEHTAUMjy U AeNaTHOCT KaHAanAaTa
Komucuja y cactaBy:

1. ap Aparana Pagocas/wesuh, BaHp. npod

2. ap bowko Hukonuh, pea. npod
3. ap Cuuuwa Unuh, pea. npod

nogHocu HactasHo-HayuHom Behy cnepehu

MU3BELLTAJ O NOAOBHOCTU KAHOUAATA U
HAYYHOJ 3ACHOBAHOCTU TEME JOKTOPCKE AUCEPTALIUIE

Kananpat Aparuwa MusbKoBuh, MacTep UHKEeHEep eneKTPoTeXHWKe U padyHapcTea je 3a
W3pasy AOKTOpCKe Auceptauuje noAHeo  npeanor teme “Kopuwherwe memoda
ucmpaxwuearba No0amaka 3a rnpeno3Hasare pacnodena cuzHAAA U HUX0BUX napamemapa
y peanHum npoyecuma’



BUOrPA®CKM NOAALM

Kanaupaar Oparmwa Mumbkosuh poheH je 20.12.1989. roanHe y Kocosckoj Mutposuum.
OcHoBHy wkKony ,CBetn CaBa“ u [MMHa3Wjy (4pYyWTBEHO-j€3MYKOr Cmepa) 3aBpLIMO je Y
Kocosckoj Mutposuum.

HakoH 3aBplueHe cpegre WKone, wkoncke 2009/2010 roauHe ynucao je dakynrter
TeXHUYKUX HayKa YHusep3uTeTa y [lpUwTUHU ca npuspemeHum ceauwTtem y KocoBcKoj
MwuTpoBuum, Ha oaceKky ENeKTpOTEXHUYKO M pavyyHapPCKO MHXeHepcTBo, cmep PavyyHapcTeo 1
nHbopmaTmka. OCHOBHe CTyAuje je 3aBPLUMO Kao UHKEHEep eN1eKTPOTEXHUKE M pavyHapCcTBa ca
npoce4yHom oueHom 9,5. Ha nctom dakynTeTy je 3aBpWIMO U macTep CTyauje ca NPOCeYHOM
oueHom 9,75 1 cTeKao 3Barbe MacTep UHXKeHepa eNeKTPoTeXHMKE U padyHapCcTBa.

likoncke 2015/2016 roauMHe ynucao je AOKTOPCKe aKkagemMcke crtyauje Ha dakyntety
TEXHUYKUX HayKa YHusepsuTeTa y [puwTmHM ca npusBpemeHum ceamwtem y KocoBckoj
MuTpoBUUM Ha OACEKY ENEKTPOTEXHMUYKO M PaAYyHAPCKO WMHXKEeHepCTBO. Ha AOKTOPCKUM
cTyanjama je ca npocedyHom oueHom 10 nonoxuo cBe npeamete npegsuheHe nNAaHOM M
nNporpamom.

Paan Ha ®akynTeTy TEXHUYKNX HayKa y KocoBcKkoj MuUTpoBuum 1 TO:

e op okTobpa 2014. rogmHe po oktobpa 2016. roamHe KAo capagHUK y HACTaBM 33 YKy
Hay4Hy 061aCT payyHapcKa TeXHMKa U MHGOpPMaTMKa

e 0J OKTObpa 2016. rogmMHe A0 okTo6pa 2022. rogMHe Kao acUCTEHT 3a YXKY HaydHy
061acT payyHapcKa TexHMKa U MHPopmaTHKa

e 0f OKTO6pa 2022. rognHe Kao nabopaHT 3a eNIeKTPOTEXHUKY U TENEKOMYHMKaLMje.

ToKom npoTekAunx rogmHa KaHgmaat Oparnwa Musbkosuh je 6Mo aHra)kosaH y nssohemy
NpaKTUYHOr Aesia HacTaBe Ha npeameTuma: OnepaTuBHM cuctemun 1, OnepaTUBHU cucTeMHU 2,
Ob6jeKTHO-OpMjeHTUCAaHO nporpamuparbe 1, OB6jeKTHO-OPUjEHTUCAHO Mporpamupatbe 2,
Mporpamuparee 1, Mporpamuparce 2, KOHKYpPEHTHO W aAucTpubympaHo nporpamuparse,
Mporpamckn npesoguoum, lNporpamupare MHTepHeT anauKkauwja, PauyHapcke mpexe 1 u
PauyHapcKe ocHOBe MHTEpHeTa.

YyecTBOBaO je y nporpamy cTMneHAMpaHe opgna3He MOOMAHOCTM HacTaBHOr ocobsba vy
OKBUpY nporpama Epasmyc+ un To:
e 2017: Ha TexHONOWKM yHMBeEP3UTET y JlybnunHy, Politechnika Lubelska, /ly6anH, Mosbcka
e 2018: Ha Y3uBep3uteT y bonowu, Alma Mater Studiorum — Universita di Bologna,
bonowa, Utannja

YUyecHUK je y peanunsaumjn Hay4yHO-UCTPAXKMBAYKOT NpojeKTa ,MmnnemeHTaumja npojekTHe
HacTaBe Kpo3 MHOBMpaAHe nabopatopujcke Bexkbe 3acHOBaHe Ha payyHAPCKUM naaTtpopmama
oTBOpeHor Koaa“, 6p. 111-00-00057/22/2020-06.

KoayTop je ybeHunka ,PavyyHapcKke ocHoBe MHTepHeTa - JlabopaTopujcke Bexkbe”, Pakynter
TEXHUYKMX HayKa, KocoBcKka Mutposumua, 2019. ISBN - 978-86-80893-94-5

AyTop je W KoayTop Hayy4HMX pagoBa y MehyHapoAHMM uYaconuMcuma, Kao M Ha
mehyHapoaHMm 1 gomahnm Hay4YHUM KoHdepeHuujama.



NOAOBHOCT KAHOUAATA

Ha ocHOBY npunoxeHe [OKYMEHTaUMje 0 HayYHO-UCTpaXKMBaAYKoM pasdy, buorpadpckum m
6ubnuorpadpckmm nogaumma, Komucmja je ytBpamna ga KaHguaat [parmwa MwumbKoswuh,
CTYAEHT OOKTOPCKMX aKALEMCKUX CTyAMja ENeKTPOTEXHMUYKOT U PaYyHAPCKOr MHXXEeHEePCTBA Ha
daKkynTeTy TEXHUYKMX HayKa YHuBep3uTeTa Yy [puUWTUHM ca NpuBPEMEHUM CceaulITEM Y
KocoBckoj MutpoBuumM mcnywaBa CBe yc/ioBe 3a ogobpaBatbe Teme W M3pagy AOKTOpCKe
aunceprtauuije.

Kanguaar Oparuwa MusbkoBuh je oacnywao 3aBpLUHY FOAMHY CTyAMja U NOJIOXKUO CBe
ncnute npeasuheHe HaCTaBHMM NAHOM CTYAMjCKOT Nporpama AOKTOPCKUX CTyAMja Ha OACEKY
ENeKTpOTEXHUYKO N pavyyHAPCKO UHMKeHepCTBO, YNME je UCNYHUO CBE YC/I0BE M CTeKao Nnpaso
4a npujaBm TeMy AOKTOPCKe aucepTtauumje.

Kao aytop un koayTop 06jaBu1o je BULIE Hay4YHUX PaS0Ba U3 yXKe HaydHe 061acTu U3 Koje ce
npujas/byje Tema [OKTOpCKe AucepTtaumje. HayyHO-CTpydyHa aKTUMBHOCT KaHAmAaaTa
BepUPUKOBaHa je Kpo3 objaB/beHe paf0Be, KAKO Ce HAaBOAM Y HAaCTaBKY:

e YeTupu paga y Hay4yHMMm Yaconmcmma mehyHapogHor 3Havaja Kateropumje M23 o, Kojux
TPY NPUNAZAjy Y»KOj HAay4HOj 061aCTK padvyHapCKa TeXHWMKA U MHGOPMaTUKA

e Cepam pagoBa Ha mehyHapoaHUM CKynoBMma Kateropuje M33

e JepaH pag Ha HauMOHANHOM CKyny Kateropuje M63

Cnucak objasmeerux padosa KaHOuUGama:

KaTteropuja M23:

1. N. Jovanovi¢, S. Stamenkovié, D. Miljkovié, and P. Chakraborty, ComVIS—Interactive
simulation environment for compiler learning, Computer Applicatinos in Engineering
Education, (2021), 1-17. pp. 1-13. DOI: 10.1002/cae.22456

2. Jovanovié, N., Miljkovié, D., Stamenkovi¢, S., Jovanovi¢, Z., Chakraborty, P. Teaching
concepts related to finite automata using ComVis. Computer Applications in Engineering
Education, 2020, pp. 1-13. DOI: 10.1002/cae.22353, ISSN: 1099-0542

3. Branimir Jaksic, Dragisa Miljkovic, Vladimir Maksimovic, Mile Petrovic and Branko
Gvozdic, Satellite television transmission in the world - broadcasting systems and
standards, Acta Scientiarum Technology, Vol. 42, No. 1, e44957, 2020. ISSN online: 1807-
8664, DOI: 10.4025/actascitechnol.v42i1.44359

4. Slavisa llic, Sinisa llic, Ivan Milovanovic, Petar Spalevic, Dragisa Miljkovic, A Comparison
of Query Execution Speeds for Large Amounts of Data Using Various DBMS Engines
Executing on Selected RAM and CPU Configurations, Tehnicki Vjesnik-Technical Gazette,
(2022), vol. 29 br. 1, str. 346-353, 346 Technical Gazette 29, 1(2022), 346-353, ISSN
online: 1330-3651 DOI: https://doi.org/10.17559/TV-20200914224607



KaTteropuja M33:

1. Jovanovi¢, N., Stamenkovié, S. and Miljkovi¢, D. Vizuelni i interaktivni alat za ucenje
konacnih automata. 19th International Symposium INFOTEH-JAHORINA, 18-20 March
2020, pp. 250-254. ISBN: 978-99976-710-6-6

2. Sinisa llic, Dragisa Miljkovic, Alempije Veljovic, Jasmina Novakovic, Vladimir Veljovic,
Comparison of performances of built-in tools for load and export of data to and from
popular databases, Fifth International Scientific Conference Computer Sciences and
Engineering, 28-29 September, 2018 Varna, Bulgaria, ISSN 1312-3335, pp. 32-38

3. Sinisa lli¢, DragiSa Miljkovi¢, Alempije Veljovi¢, Slobodan Obradovi¢, Bojan Jovanovic,
Comparison of performance in data analysis in dedicated and traditional DBMS, Unitech
2016, 18-19 nov Gabrovo, ISSN 1313-230X, pp.11-219-225

4. Ratko Ivkovié, Mile Petrovié¢, Dragisa Miljkovi¢, Petar Spalevi¢, Ivana MiloSevi¢, Reduction
of Snow and Rain noise in Spatial Domain, Sinteza 2016

5. Ratko Ivkovic, Dragisa Miljkovi¢, Ivana Milosevic, Miroslav Pavlovic, Boris Gara, Analysis
of Digital Image Segments Through the Standard Deviation and Level of Detail, Xl
medunarodni naucno-strucni simpozijum INFOTEH 2015, Jahorina, Bosna i Hercegovina,
18-20. mart 2015, ISBN: 978-99955-763-6-3, Vol 14, pp. 600-603

6. Ratko Ivkovié, lvana MiloSevi¢, Boris Gara, Sinisa Mini¢, DragiSa Miljkovi¢, Rekonstrukcija
slika vidljivog spektra snimljenih sa malim procentom osvetljenja, XllI medunarodni
naucno-strucni simpozijum INFOTEH 2014, Jahorina, Bosna i Hercegovina, 19-21. mart
2014, Vol. 13, pp. 648-651. ISBN: 978-99955-763-3-2

7. Ratko Ivkovic, Mile Petrovic, Petar Spalevic, Boris Gara, DragiSa Miljkovi¢, Uticaj
linearnog osvetljenja na nivo detalja i entropiju slike, Informacione Tehnologije—XX,
ISBN:978-86-85775-15-4, pp. 248-251, February 2014, Zabljak

KaTteropuja M63:

1. Ratko Ivkovic, Dragisa Miljkovié, Boris Gara, Mile Petrovic, lvana MiloSevic, Analysis of
guality of nonlinear filters by removing salt & pepper noises, YU INFO 2014, ISBN: 978-
86-85525-13-1, pp. 330-333, February 2014

Ha ocHoBY HaBeaeHUX YMkbeHMUa Komucmja 3ak/bydyje Aa KaHAUMAAT UCNyHasa CBe yCl0Be U
Aa je MOOOBAH fa HacTasm U3pay AOKTOPCKe aucepTauuje.



HAYYHA 3ACHOBAHOCT NPEANOMEHE TEME

lMpedmem u yusb 00OKMopcKe ducepmauyuje

Y noby y Kojem KMBUMO YoBeK je y MOryhHOCTU f@ Mepu 1M aHanu3upa MepeHe nogatke y
peanHom BpemeHy. To je omoryheHo pa3BojeM KBAZMTETHUX CEH30pa KOju MpomeHe
nocmaTtpaHe Be/MYMHE nNpeTBapajy Yy MNpomeHe ogrosapajyhe enekTpuyHe BenUYUHE
dbopmupajyhm Tako enektpuyHu curHan. OamepaBarbem CUrHana p[obujajy ce Herose
OVCKPEeTHe BPeaHOCTU Koje ce, ynotpebom pasnnuymtux anroputama, MOry aHanuMsmpatu u
obpahusatu.

MpeameT UcTparkmearba AOKTOpcKe ancepTtaunje he ce 6a3mpatm Ha NpoHanaxery HOBOr
npucTyna 3a AeTekumjy, Oo4HOCHO Npeno3HaBakbe pacnogene CUrHana Koju ce aHanmM3mpa Kao m
napameTtapa pacnogene TOr CUrHana MeTodama WCTParkMBakba NOAATaKa. 3a KOHKpeTHe
npumepe y Npakcu 4ecTo Cy NO3HATM CKynoBu moryhux TeopujckuMx pacnogena, a Ha OCHOBY
oncera mepeHux BPeAHOCTU MOTy ce NpeTnocTaBuT U moryhu oncesun BpegHOCTM NapameTapa
KOju onucyjy Te pacnogene.

Y auceptaumju he ce nocebHa naKkba MNOCBETUTU MpPeEno3HaBakby CUrHaNa y peanHoMm
npouecy Koa AMBep3nUTU NpUjeMHUKa y 6a3HMM cTaHMUama mobunHe TenedoHuje Ha YMjum ce
aHTeHama TeOpWjCKM Hanase curHanum ca cnegehum pacnogenama: Nakagami, Weibull,
Rayleigh, Gamma, Rician, n apyre. Y peanHom npouecy, Ha 6a3HMM CTaHULAMa NPUJEMHUK
aHaNM3npa pasIiMunTe napameTpe CUrHana U y 3aBUCHOCTU Of, KOHCTPYKUMje OH ca BuLIE
npujeMHUX aHTeHa bupa OHaj CUrHan Ymja KombMHaLMja BpeAHOCTU NapameTapa Aaje Hajbosby
BpeAHOCT oapeheHe CTaTUCTUYKE KapaKTepucTuKke. [lpenosHaBame pacnojene aHsesone
CUrHaNa, Kao M HeHMX NapameTapa Ha aHTeHamMa npujeMHuka omoryhuno 6u npujemHuKy aa
nsabepe CUrHan Koju Mma Hajb6os/bM KBANUTET.

Y um/by ogpehmBarba TaYHOCTM YNOTPeb/bEHNX aNropuMTama 3a Npeno3HaBaka pacnogene
NOCMaTpPaHOr CUrHaNa M beHUX NapameTapa, y guceprtaumju he 6utM KopuwheHn reHepaTopm
ClyYyajHOTr CUrHana ca 3agaTMM TEOPMUjCKMM pacnogenama M ca 3a4aTuM BpeaHOCTUMA
napameTtapa Tux pacnogena. MpuavKom npenosHaBakba pacnogene TUX CUrHana metogama
UCTpaXKuBakba nogataKka, yHanpepg he ce 3HaTM Koja je pacnogena v Koju cy napameTpu
aHaNIM3NPAHOT CUTHANA, YNME CE MOXKE O4PEANTU U KBAHTUDUKOBATU rpeLLKa Npeno3HaBakba.

[a 6u ce oapeauna TayHOCT m3abpaHe meTode, Yy Auceptaumjy he ce U3BPLWIKTU
TecTuparbe asropuTama npenosHaBarba Hajd BeMKUMM Bpojem ClyyajHO reHepucaHux curHana
ca pa3/IMuMTUM pacnogenama u BpeaHOCTMMa NapameTapa pacnogene.

MpumapHKM 3apaTak UCTpaxuBarba Yy AucepTaumju jecte ga ce NpUMeHOM anroputama
MCTPaXKMBakba NoJaTaka oapeau noysaaH meTtos Kojum he ce M3BPWMTM Npeno3HaBake
TeopujcKke pacnogene v kbeHnx napameTapa y aHanM3nMpPaHOM CUTHaANY Ha OCHOBY M3PayvyHaTUX
KapaKTepUCTMKA TOr CcurHana. KapaktepucTtuke curHana Ttpeba wm3pavyyHaTU Ha OCHOBY
BPEAHOCTM oAMepaKa Koju Npunajajy aHanu3mMpaHom curHany. Kako je sehuHa curHana Koju
Ce aHanu3npa KOHTUHyasHa (HEMPEeKMAHa y Ay*KeM BPEMEHCKOM MHTepBany) To je noTpebHo
CUIHaN NOAENUTU U aHANN3UPATU Y EKBUOMUCTAHTHUM (KPaTKMM) BPEMEHCKMM WHTEpPBAMMA.



KpaTKOTpajHM CUTHANM MOTy MeHaTh CBOje KapaKTePUCTMKE Y TOKY BPeMeHa, Na TaKko y jeHOM
TPEHYTKY MOTY MMaTU jedHy a y APYrom Apyry pacnogeny.

JegHa 04 KapaKTepWUCTMKA KPATKOTPAjHOr CUrHafa Koja Ce MOXKe penatuBHo 6p30
M3payyHaTM Ha OCHOBY BpPeAHOCTU HEroBMX OAMEepaKa je HOpMasn3oBaHa AUCKPeTHa
KymynaTuBHa pacnogena curHana - HAKP. OHa ce nspayyHaBa Tako LITO ce NpBO oApeaun oncer
moryhux BpesHoCTU (04, MMHMMANHE 40 MaKCMManHE) KOju oAMepuM TOr CUrHana mory aa
UMajy n Taj oncer ce nogenun y K jegHakux uHtepsana (noa-oncera, k = 1,..., K). OHaa ce 3a
CBaKW MHTepBan oapeau 6poj oamepaka Yk Koju Nnpunagajy CUrHany u Yunja je BpegHOCT Makba
WK jelHaKa ropkoj rpaHnum Xg Tor noa-oncera. Ha oBaj HaumH ce gobuja 3asucHoct Y(X) y k
Tayaka. Ha Kkpajy je notpebHO cBaKy BpeaHoOCT Yk NoAenuTn ca yKynHMm bpojem oamepaka y
CUrHany u Tafa ce Kapaktepuctuka Y(X) Kpehe y rpaHmuama (0, 1).

3a cBaKy TeOpujcKkn aedpuHMUCaHy pacnogeny cMrHana no3HaTta je maTtematuyka ¢opmyna Te
pacnoaene, Kao W HbeHe KymynaTMBHe pacnogene, na je crora ynotpebom anroputama
HeNMHeapHe perpecuje, Kao jegHe o4, MeToAa MUCTParkMBakba NoJaTaKa, ONaKWaH MocTynak
npeno3HaBatba NapameTapa pacnogene y aHaAM3MpPaHOM CUrHaay. AnNroputam MoOKylasa ga
KpPO3 TauyKe M3pavyHaTe HOPMA/IM30BaHE AMUCKPETHE KyMy/naTUBHE pacnofene aHanAnsmpaHor
CUrHana yknonu (¢pumyje) KpuBy M3 3agaTe maTtemMaTuyke dopmyne M nNpu Tome oapeam
BpeAHOCTM napameTapa ¢opmyne 3a Koje ce pobuja MMHMManHa rpewka ¢uToBatba.
OunrnefHo je Aa NOCTYMakK Tpaje Ay)Ke YKOAMKO je H6poj Tayaka Kapaktepuctuke Y(X) sehu.
CmaroMBatba YKYNHOr BPEMEHA 33 Npeno3HaBakbe pacnogenie M napameTtapa pacnogene, aam
y3 3a/prKkaBarbe MNoysgaHor (TayHor) pafga anroputma y peanHom spemeHy, he 6utn apyrm
(MpakTnyHM) ummb auceptaumje. M3spwunhe ce goBosbaH HPOj ekcnepumeHaTta y Kojuma he ce
MeraTU AyXKMHA curHana (bpoj oamepaka curHana), 6poj nog-oncera 3a M3payvyHaBakbe
HOPMa/In30BaHe AUCKPETHE KYMy/aTUBHE pacnogesnie, rpelka y npeno3Hasamy pacnogene u
HEHUX NapameTapa U MepuTn Bpeme (b6poj Kopaka) noTpebHO 3a Npeno3HaBare. Ha ocHoBy
HaBeAeHUX BeNNYMHa, ogpeauhe ce onTMmanHe BpeaHOCTU Koje he omoryhutn n 6p3o 1 TayHo
npeno3HaBatbe.

Tpehun uu/b ncTpaxkmearba je pa3Boj codpTBepckor anaTa (nporpama) Koju he omoryhutu
MCcNytbaBatbe MNPEeTXoAHMX UunbeBa. KombuHoBatbem nporpamumparba  y UM3abpaHom
nporpaMckom jesuKky un ynotpebe Beh noctojehmx anata 3a uctparkmearbe nogataka Tpebano
61 HanpasMTW anauMKaumjy Koja he: reHepucaTu curHan umju he oamepum MmaTu 3agaTy
pacnogeny ca 3afaTMm nNapameTpuMma M 334aTOM AYKMHOM CUrHana, uspadyHatm HAKP
CUrHana (ca yHanpeg, 3agatmm 6pojem Tayaka y Kojuma ce HAKP nspayyHaBa) n nocnatv Tako
reHepucaHM CUrHaA Ha npenosHaBake Yy Beh pas3BujeHOM codTBEPY 3a WCTPaXKMBare
nogaTtaKka. 3aTMmM NOKynuTU fobujeHe pe3ynTaTe, Ha OCHOBY BeAUYMHE rpeLlke n3abpatu jegHy
o4 moryhux pacnozena v beHMX NapameTapa Ca HajMakbOM FPELKOM M 3aNaMTUTU pesyaTaTte
TOr TecTa y ogrosapajyhy tabeny. NpeanorKeHn anroputam mMoxKe U3BpLINTM 06paay curHana u
opapehusBare ucnpasBHe pacnogene sepoBaTHohe ynasHor curHana 6e3 MKaksor anpuopwm
3Hara, uymme he ce omoryhutM pasbe UCTparKMBakbe Yy MNpeno3HaBakby Npeno3HaBama
pacnogena Koje ce Hehe eKCNNMUMTHO aHaNM3NPaTH y AnucepTaunju.



OcHogHe xurnomese

[NaBHa xunoTe3a Ha Kojoj ce Gasmpa AOKTOPCKa AucepTauuje je aa ce ynotpebom metoaa
MCTpaXKMBakba NoAaTaka MOXe Ca BENIMKOM TayHowhy M3BPLWINTKU Npeno3HaBakwe pacnogene
aHaNM3NPAHOr CUrHaNa N BpeAHOCTU heHUX NapameTapa.

Ha ocHoBYy aeduHMcaHOr NnpegmeTa 1 LM/beBa UCTPAXKUBAHA MOXKE Ce U3AB0jUTU HEKONMKO
nocebHMx xmnoTesa:

e 3a BehuHy TeOpuWjcKMX pacnogena of UHTepeca MNO3HATU Cy MATEMATUYKM MOLENU
(dopmyne) u 3a UxOBE KyMyNaTUBHE pacnogene,

e 3a BehuHy Teopujckux pacnogena moryhe je reHepucaTn oamepke nceyao-cayyajHor
CMUrHanNa ca MMHUMaNHUM OACTYNakem o TeopujcKke pacnogene,

e PenatmBHo 6Oprke npeno3HaBatba pacnogene aHaAM3MPaAHOTr CUTHAMA WU HEHUX
napameTtapa moryhe je noctuhn onTMMmusaumjom anroputma OAHOCHO GUATPUPaHEM
OYeKMBaHMX pacnoaena U keHuUx napamertapa,

e [loHaB/mbabeM eKcnepMmeHaTa npeno3HaBaka Ca  pPas/IMUUTMM  BpeaHOCTMMA
napameTapa pacnogene y reHepucaHoM CUrHany Bennku 6poj nyta aobujajy ce TauHumjm
pe3ynTaTu ycnewHoCTU Npeno3HaBakba,

e [loHaB/barbeM eKcnepuMmeHaTa MNpeno3HaBakba Ca Pas/IMYNTUM OYKUHAMa CUrHana u
M3pavyHaBatbeM HOPMa/IM30BaHe AUCKpeTHe KymynaTusHe pacnogene (HOKP) curHana
ca pasnMunTMM H6pojem TayaKa, Ha OCHOBY A0bWjeHe rpellke y Npeno3HaBaky MOXKe ce
YCTaHOBUTM ONTUManHA Ay)KMHA curHana u 6poj Tavaka HAOKP 3a 6p3o u TauHo
npeno3HaBame.

Memode kKoje he ce y ucmpaxcueary npumeHumu:

3a peanu3oBatbe NPBOr LM/ba WCTParkMBarba KopucTuhe ce MeToga He/nHeapHe
MaTemaTuuKe perpecuje. HeanHeapHa perpecuja Kao TEXHMKA UCTPaXKMBakba NoOSATaK, KOPUCTU
ce 3a ogpehunBarbe BpeAHOCTM NapameTapa perpecMoHor Moaena Kako 61 ce npoHalna Kpuea
Koja HajbauKe onucyje eKcnepuMeHTasHe MNoAaTKe, WAM MNpeuu3Huje: MNpPOHANAXKeHe
BpeAHOCTM napameTtapa Koju he ca Hajsehom BeposaTHOhom 6UTKU ogrosapajyhu. YonwTeHo,
oBe meToAe page Ha cnegehem npuHumny. Ha ynas anroputma ce yHocu M3abpaHu cKyn
Tayaka (nogaum ca BpeAHOCTMMA Ca X U Y OCe) Koje ce Hanase Ha HeAMHeapHOj KPMBM, Kao U
MaTemaTuikM mogen (bopmyna) ca ogpeheHnm H6pojem npomeH/bMBUX. Takohe ce yHoce u
WHULUMjaNnHe BpPeaHOCTM napameTapa mogena. Taga, anroputam ogpehyje ontumanHe
BPEeAHOCTM 33 NPOMEH/bMBE Y MAaTEMATUYKOM MOAENY U M3padyHaBa KOMIMKO KpuBa gobujeHa
Ha OCHOBY popMysie ca U3pavyHATUM BpeAHOCTMMA NapameTapa OACTyNna o4, OHe Koja ce YHOCH
Ha ynasy aaroputma.

Mpu jeaHoOmM nposiacky Kpo3 anroputam yHehe ce Tayke HAKP curHana, Kao u
MaTemaTuykm mogen (popmyna) oyekMBaHe pacnofene Koje aHa/M3MPaHU CUTHAN MOXKe 43
numa. Y cnegehem nponacky ce 3agp»asajy Tauke HAKP curHana v apyra n3 ckyna o4ekmMBaHUX
pacnogena. lMocTynak ce NOHaB/ba OHOJIMKO MNyTa KOJMKO MMAMO PasNYUTUX OYEKUBAHUX
pacnogena 3a Taj curHan. Ha kpajy ce 6bupa oHa pacnogena (MatemaTMykM mogaen) ca
U3pavyyHaTUm BpeAHOCTMMA NapameTapa 3a Kojy je BeMYnHa rpeLlke HajMmakba.



OuurnegHo je Aa je 3a noysgaHe pesyntate noTpebHo reHepucaTn BeauKn 6poj nceypo-
CNYYajHUX CUTHANA U MOHOBUTU NPETXOAHO ONMCaHe Kopake. Y Tom uusby (a To je Tpehu ummb
ncTpaxkueara) he ce pas3BuTU anamKaumja Koja he Te Kopake 06aBMUTU ayTOMATCKU U CMECTUTH
pesynTate Npeno3HaBaka, Kako 6 ce WUCTU MOFIN KacHWje aHanM3uMpaTu U CTaTUCTUYKU
o0bpaguTtu. Annnkaumja he ce pasBuTK y Nporpamckom okpyxerwy MATLAB 1 ¢dyHKUMOHUCahe
Ha cnegehn HauMH: KOPUCHMK ogabupa pacnogeny BepoBaTHohe Mo Kojoj he ce reHepucaTm
curHan, bpoj oamepaka (Qy*KMHY) CUrHana, Kao W Ke/beHU HMBO 3allyM/bEHOCTM CUrHana. Ha
Taj HauMH gobujeH curHan 6M ce morao cavyBaTu y 0B6AMKY TEKCTyenHe gaToTeke, anu bu ce
MOrao A0BeCTW Ha yna3 anaTa 3a obpaay u npenosHaBakbe pacnoaena (umme 6u ce omoryhuna
obpaga curHana y peasiHom BpemeHy).

Opyrv unmb nctpakusara he 6UTK passujarbe ananKauumje y NpPorpamckom jesmky R u
dyHKUMOHUCahe Ha cnegehun HauumH: anaMKaumja Ha ynasy nNpuma CUrHan u 3a gePpuHucaHu
6poj oamepaka nspavyHasa HOKP curHana, a notom Bpwu dputoBare moaena auctpubyumja n
npoBepaBa g3 M MOLENM KOHBEpPrupajy, a notom ce opgabupa mogen ca Haj6bo/bum
BPEAHOCTMMA KpUTEPUjyMa 33 04abup moaena. NpegHOCT 0BaKBOr NPUCTYNa jecte NPOTOYHA
obpaga, Tj. omoryheHa je obpasa curHana y peasHom BpemeHy, AOK Ce UCTOBPEMEHO MOMKe
BPLWWUTWU eBanyaumja mogena pacnogena. Ha ocHoBy M3BeAeHUX eKkcnepumeHata gobuhe ce
CTAaTUCTMKA rpeLlaKka 3a CBaKy KOMBMHAUMjy HaBeZeHMX NapameTapa 3a pa3inymTte Teopujcke
pacnogene curHana n 6uhe HaBeAeHW ONTMMANHM NapameTpu Koju omoryhaBajy A0OBOJbHO
6p30, a1 M A,OBOJ/bHO Ta4YHO NPENO3HABAHE PAcnoAene U heHUX NapameTapa.

OuyeKusaHu pe3yamamu u Hay4yHU OONPUHOC:

HajsHauajHuju gonpuHoc oBOor paga 6uhe poKasuBarbe pJa ce ynoTpebom meToaa
NCTParkMBakba NoAaTaka MOXKE YCMeLwHOo U3BPLLUMTU Npeno3HaBakbe pacnoaenie aHaamsnpaHor
CUrHaNA M HbeHUX NapameTapa y peasHNm NPaKTUYHUM NpoLecuma.

Y KOHKpPEeTHOM MpuMmepy, HAaKOH yCneLwHor Npeno3HaBatba CUrHaNa Koju ce MHAYKYjY Ha BuULIe
aHTeHa Ha npujeMHuKy 6asHe cTaHuue mobunHe TenedoHuje, nornka npujemHuka he
M3abpatn KBA/NUTETHUjU cuUrHan Tume wTo he MmaTM Ha yBMA pacnogene U napameTpe
pacnogena cMrHana Ha CBaKOj aHTEHW M Ha OCHOBY HbUX LOHETM OOJYKY KOjU 04, TUX CUrHana
npy»a sehun KBaAUTeT cepsmca.

[pyrn npumep jecTe aHanu3a nogataka O BETPY Aa Ce M3BYYe CTaTUCTUYKM OMUC Bapujaumja
6p3nHa BeTpa. Mpeno3HaBawe pacnoaene BepoBaTHohe Koja Hajbosbe onucyje pacnogeny
¢dpekBeHUMje Bp3nHe BeTpa, KA0 M CaMMX NapaMeTapa pacnoaene, je og Be/InKe BaXKHOCTH jep
je cHara BeTpa nponopuuoHanHa Kyby 6p3uvHe BeTpa. Ha ocHoBy A06uMjeHMX nopaTaKka je
moryhe opabpatn oprosapajyhu mopen BeTporeHepatopa Koju Tpeba WHCTanuMpatn y
BETPONApPKY.

YKO/IMKO Ce WMCNOoCTaBW Aa ce Mpeno3HaBaktbe pacnogene M HeHUX Mnapametapa MOKe
M3BPLUMTU A0BO/bHO BP30 M TaYHO, OHZA Ce Taj NPOLLEC MOXKEe MPUMEHUTU 3a paj Y peasHOM
BPEeMeHY 1 TO 3a NPOM3BOJbHE yNna3He curHane, 6e3 anpnopu 3Harba 0 YN1asHUM CUrHaIMma.



Mopes HaBeaeHor, 6uhe u3BpWEHA W aHaAM3a YyTULAja NapameTapa pacnojene Ha
npenosHaBakbe pacnofena, Kao M aHanv3a crneumjasHuUxX ClyyajeBa y Kojuma ce pacnogene
cBOAE jeAHa Ha apyry — wWTo npobnem npenosHaBaka ogrosapajyhe pacnogene 4ymHu
KOMMIEKCHUjUM. Pe3ynTaTn aHanm3e Mory NocayXKUTu UHXKEeHEePUMa y NPOjeKToBakbYy CUCTEMA
Yy MHOrobpojHMm obnactMma rae ce KopucTe CTaTUCTMYKE pacrnofene onucaHe pPas/iMymMTom
KoMbuHaLmMjom napameTapa.

OKeupHu cadpicaj ducepmayuje:

Y ¥YBoay auceprtauuje buhe HaBegeHW npeamMeT U UW/BEBU WUCTPaXKMBaka, MNoOAasHe
XMNoTese, 3aTUM MeToA010ru1ja U KopuwheHW anaTh, Kao 1 CTPYKTypa U opraHM3aumja paga.

Y apyrom nornaemby 6uhe npeactaB/beHe MeToAe WCTPaXiMBakba MojJaTaka Koje cy
KopuwheHe 3a ocTBapmMBakbe UU/bEBA AMCepTaLMje, Kao U Npernes TPEHYTHOr CTakba y AaToj
obnactn. buhe npeacTaB/beHE TEXHUKE perpecuje 3a MpoHanaxewe ogHoca usmehy
HEe3aBUCHUX M 3aBUCHUX moaena. Takohe, buhe npeacTaB/beHe NPeAHOCTU M MaHe TecToBa
afleKBaTHOCTM MOJEeNa M MeToAa 3a 04abup moaena.

Y tpehem nornasmy he 6UTN npeactas/beHn npouecn Ymju he ce nogaum aHanM3npPaTH,
Kao M npernepg, Aocapallbux UCTPaXKMBakba Y pesieBaHTHOj obnacTu.

Y 4yetBptTom nornasby he 6UTM onMcaHM NOCTYNUU TFEHEpUcakba NCeyao-CayyYajHUX
CUrHana, 3aTum npea-obpaae curHana v NpenosHaeakba Pacnofena M hUXoBUX NapameTapa 3a
Taj curHan. CTaTUCTMYKO MOAeNoBakbe YyNasHMX MapameTapa Ce BplwM NpeKko TecToBa 3a
NcNUTUBakE ageKBaTHOCTM Mmozena (goodness-of-fit) 1 meToaa 3a ogabup mogena.

Y nerom nornassby he ce aHanusnpatv moryhHocT Hprker npenosHaBakba pacrnogene u
napameTapa aHa/AM3MpaHOr CUrHana ca p[oBO/bHOM TayHowhy. Kako 6M ce oueHuna
noy3gaHocT Mofena W carnefane terose neppopmaHce, NoTpebHO je M3BPLIMTU HEFOBO
nopehere ca Apyrum moaenmma.

Y wectom nornasmy he ce onucaTn passujeHn copTBep 3a ayTOMATCKO reHepucarbe
CUrHana, werosy npea-obpaay, npenosHaBarbe, AOKYMEHTOBakbE pesy/iTaTa Npeno3HaBaka U
CTaTUCTMYKY aHanu3y. Y Tom nornassby he 6UTM onmMcaHW M rOTOBM MOAYAM KOjU MocToje y
HEKUM open source U KOMepLMjaHUM CEPBEPMMA 3a yNpaB/batbe 6azama noaaTaka.

Y 3aK/byuKy he 61T HaBeAEHN KOHKPETHO OCTBAPEHW Pe3yiTaTh, hUXOB A0MNPUHOC, Kao U
nnaH byayhux nctpaxmsara.

Y nocneawbem nornaeby he 6MTM HaBedeHa /McTa AuTepaType KopuwheHe vy
NCTPaXknBatby.

M3BOpHM KOA nporpama y Kojem cy BplleHe aHanude he ce Hanasuvtu y npunory
avcepTauuje.



3AK/bYYAK

Ha ocHoBy aHanu3e nocras/beHor npobnema u yBuaa y nofaTtke O HayyHOj M CTPYYHO]
AenatHocTu Kauauaata, Komucuja 3akwyyyje cneaehe:

e [lpeanoxeHa wuCTpaXuBara, Xunortese, UWDBLEBW, METOAONOTUjA WU OYEKUBAHM
pe3ynTaT¥ UCTPaXKuBaka Cy Bp/o A06po ocmulbeHn U noaobHu 3a u3pasy AOKTOPCKe
auceptauuje,

e [locajawbn HAay4yHU M HAYYHO-UCTPAXKMBAUYKKU pe3ynTaTtv paja KaHaupata [parvwe
Musbkosuha, macmep uHicer-epa enekmpomexHuKe u pa4yyHapcmaea, NoKasyjy Hherosy
noao6bHOCT 3a M3pagy AOKTOPCKe auceprauuje,

e KaHaupaTt ucnywasa cBe ycnose npeasuheHe 3akoHOM M opgrosapajyhum onwtum
aktTuma Pakynteta TeXHUMYKUX Hayka y Kocosckoj MuTpoBuum 3a u3pagy AOKTOpPCKe
puceprauuje.

Ha ocHoBy usHetor, Komucuja npegnarke HacraBHo-HayyHOm Behy Pakyntera TeXHUYKUX
Hayka y Kocosckoj MuTpoBuuM Aa nNpuxBaTyv Temy 3a u3pagy AOKTOpPCKe auceprauuje nop,
Hasusom: “KOPULLREHE METOAA UCTPAXXUBAA NMOOATAKA 3A NPEMNO3HABAKE PACNOAENA
CUTHAZIA U HUXOBUX NAPAMETAPA Y PEAJ/IHUM [MPOLECUMA“, kKaHgupata [paruwie
MubkoBuha, Mmacmep uHMerepa enekmpomexHuUKe u payyHapcmad.

MpepnoxeHa Tema 3a M3pagy AOKTOPCKe Auceprauuje npunaga Hay4Hoj obnactu
ENeKTPOTEXHUYKOT U PadYyHAPCKOT MHXXEHEPCTBA Y OKBUPY NO/ba TEXHUYKO-TEXHONOLIKUX
HayKa, Npu Yemy je 3Ha4ajHa 3a HayKy.

Y Kocosckoj Mutposuum,
08. 02. 2023. roguHe

YTAHOBU KOMUCUIE

Mpod. ap Aparana Pagocaswesuh, BaHpegHu npodecop,
dakynTeT TEXHMUKUX HayKa, KocoBcka Mutposuua, npedcedHuk Komucuje

Z (/ULKMO N :

Mpod. ap bowko Hukonuh, pegosHu npodecop,
EnektpotexHuuku dpakyntet, beorpaa, ynaH

s

Npod. ap CuHuwa Unuh, peposHu npodecop,
daKkynTeT TeXHUYKUX HayKa, KocoBcka MUTpoBuLa, MeHTOp




