Yuugep3urer y beorpany
Enexrporexuuuxd paxynaTeT

HACTABHO-HAYYHOM BEhY

Mpenamer: Pedepar o ypalernoj ROKTOPCKoj aucepTalyju KaiugaTta Mp 3opana Hophesuha

Opnyxom 6p. 958/3 ox 29.03.2016 roamue, nMeHOBaHHM cMo 3a unaHoBe Komwmcuje 3a mperien,
OLIEHy ¥ 010paHy JOKTOPCKe JucepTanuje kanuaara 3opana bophesnha o nacnosom
Metoa aeTekumje objexara ca MajaoM pedIeKCHjoM H BeJHKOM (QUIyKTyanujom

HA PAaApPCKoj CAUIH

ITocne mpermema poctaBibene Jlucepranmje M Apyrux rparehmx maTepujajga u pasroBopa ca
Kanmumarom, Komucuja je caunnuna cieaehn

PEGEPAT

1. YBOJ

1.1. Xpononoruja onobpaBama ¥ U3pajae aucepraugie

Kanjuyaar mp 3opan Dophepuh je npujaBuo temy J0KTOPCKe AHCEPTALME M0 HACTOBOM ,,MeTo
JeTekumje ofjekaTa ca ManoMm peduieKcijoM W BemUKOM (IIYKTYalMjoM Ha PafapeKo) Ciuim’™
7.5.2015. rogune, a 3a MmeHTOpa je mpenoxer npod. ip bpanko Kosaueuh.

12.5.2015. romqune Komucuja 3a cryauje Tpeher crenena pasmarpaia je mpejulor TeMe 3a u3pamy
JIOKTOPCKE JwcepTaimje U npeyior Komucuje o oLeHH NOZOOHOCTH TeME H KaHIugaTa yrmyTuia
HacraBuo —HayunoM Behy Ha ycBajame.

Hacrasno-nayuno sehe Enextporexauukor (akynrera nmenosano je Komucnjy 3a oueny yciosa u
IIpUXBaTame TEME JIOKTOPCKe Jicepraiuje y cacrasy: ap Crenna ['paopan, Banpeanu npodecop,
Yuusepsurer y beorpany, Enexrporexandku daxynrer, ap Mubko Epuh, nouent, Y HUBEp3UTeT Y
Beorpany, Enexrporexnuuxu (akynretr u jap JKapxo bap6apuh. pejosnu npodecop, [pxasiu
yuusep3uter y Hosom [lazapy (Ommyka 6p. 958/1 ox 30.6.2015.).

Ha cegnuuu 10.7.2015. rojune Hacrasno-nayuno Behie yecBojuio je M3pernrraj Komucuje 3a oueny
yCJIOBA ¥ IPUXBATambE TeMe JOKTopeke nucepranuje (Omiyka 6p. 958/2).

Behe mayunnx o6JacTH TEeXHHYKHX Hayka YHHBEp3uTeTa y beorpaiy najo je carnacHocT Ha
[pEIIOr TeMe AOKTOpCKe aucepTanuje (6poj ojuyke 61206-3783/2-15 ox 15.9.2015. ronune).

Kanjupar je 10.3.2016. rojune npeiao JOKTOPCKY TUCEpTaIN]y Ha [IPETJIe/] U OLEHY.




Komucuja 3a cryamje Tpeher cremena moTBpimna je Ha cBojoj ceammum 15.3.2016. rommne
HCIYEEHOCT —TOTpeOHHX ycrnoBa 3a  IofHolieme mpeiora Hacrabro-nayunom  Behy
EnextporexHuykor Qakyirera 3a (opMmupame Komucuje 3a mpersiesi ¥ OICHY TOKTOPCKE
JTACEpTAaIlnje.

HacraBHo-nHayuno Behe ®axynrtera uMeHOBajgo je KomHcH]y 3a Hperyie/l ¥ OLEHY JIOKTOPCKe
Juceprammje y cacraBy: Jp bparko Kosauesuh, pemosrm mnpogecop, ap Cresuua ['paosail,
panpeuu mpodecop, ap Kapko Bapbapuh, perosau npodecop (Apxasuu YuupepsuteT y Hosom
Iazapy), ap Bemxko Tanuh, gouent, ap Mussro Epuh, gonesr, (6poj oanyke 958/3 om 29.3.2016.
roJIiHE).

Kanpupar je crexao aumioMy Marucerpa eqekTpoTeXHuukux Hayka 27.02.1998. romwme wHa
Vuusepsutery y bBeorpany - Enextporexumuku ¢akynter — o0jact Ynpap/bame CHCTEMHMA,
OOPAHUBIIM MArUCTAPCKH paji U3 00JacTH pauyHapcke TeXHHKE M HH(OPMAaTHUKe MO HACIOBOM
"OG6jEKTHBHO OPJEHTHCAHH IIPHCTYI IIPOjEeKTOBAEY HH(OPMALIMOHOI CHCTEMA MOAMOpPHHIE", KOI
meHTopa 1po@. jip 3opan JoBanosuha.

1.2. Hay4una obnacr facepTanuie

Jlokropcka aucepraumja npumana TexHAYKAM Haykama, yikKo] Hayuno] obnacte AYTOMaTHKE H
oOpaze curnana, 3a Kojy je maruuan EnexrporexHuukn (axkynrer Yuupepsutera y beorpany.
Mentop mnpo¢. ap bpanko KopaueBwh je emMHHEHTaH CTpydmak y o0JacTH TPOLECHparba
pagapckux curaana, jgok npod. ap Cresmma ['paoBail, ca Kojum j€ KaHAuual HEIOCPETHO
capauBao IpU OBOM MCTPaXHBaMbY, MMa HCTAKHYTHX pesyiarara y obnacth obpaje AUrHTaIHE
CITHKE.

1.3, buorpadcky 11oaany o KaHauaaTy

Kanzunar mp 3opan ‘Pophesuh pohen je 13 ampuna 1969. roaune y Ilmpory. Oxemen je, oTail
JIBOjE JIELE. 3aBpIInO je OCHOBHY mikony y ITupory 1984. r., MopHapuiky cpejiby BOJHY MIKOJY Y
Crumry - cMep eNeKTPOHHKE - CHENHjaTHOCT pajapcka TexHnka 1988, r.. BojHoTexnudky
Axazemujy y bBeorpagy - MOpHAPHYKO-TEXHHUYKH CMep - CTEIHjalHoCT eliektponuka 1993. r.,
Marucrapeke cryadje Ha Yuusepsutery y beorpamy - Enexrporexumuxu Qaxynrer, cMmep
ynpassbame cucreMuMa 1998. r. Tokom ¢BHMX HHBOA IIKOJIOBAaa UMAO J€ BUCOKE OLEHE H CTEKAo
6pojua npmsHama: [[pBo MeCTO Ha penyOIMUYKOM TAKMHYCHY H3 eICKTPOTEXHHKE Y OCHOBHO]
mKonu, ¥ BykoBy saummiomy 1984. r., xao Haj6osbM yueHHK Yy reHepanuju 35. Kiace y
MopHapH4KO] Cpebo] BOJHO) MIKOJIH 1 Kao Hajoosbu cTYAeHT 43. kiace BojHOTeXHHUKE aKkajemMuje
- MOPHAPUYKO-TEXHHIKU cMmep, Y HuBep3ureT Bojcke Jyrociasuje 1993. 1.

IIpucrynuo je parnoj mopHapui JHA, COPJ, 1984, r. a manycrio Bojexy Lpue Lope y uuny
MOPHAPHUYKO-TeXHUUKOT mnotnykoBuuka, 2007. 1. Cmyxbosao je y MopHapuuKo-TEXHHYKOM
peMoHTHOM 3aBoJly ¥ TuBty, 1993 - 20006, y I'enepanmrady Bojcke Lipne 'ope, 2006 - 2007, xao
capaJHHK Ha IIPOjeKkTy Ha MareMaTudkom (akyirery YHusepsurera y beorpaiy ox 2011-2012., a
pagu v conictBenoj gupmu Horyzon Systems y Inpoty, AreHnuja 3a m3paiy codrsepa. o1 2007. 1.
JI0 JlaHac.




1.4. Cteyeno HAVUHOUCTPAKHMBAYUKO UCKYCTBO

HayuHo-HCTpaskuBauky pajl je KaHAUIAT 3aioueo y HepHojy MaruCTapckux CTyauja TAe je y Te3d
ojiopameno] 1998. r. ma EmextporexHmukom ¢akynreTy YHHUBep3uTeTa y beorpajy NpHUMEHHO
06jeKTHO OpHjeHTHCAHE TEXHOJOTHjE Ha IMPOjeKTOBabY HH()OPMALIMOHHX CHCTEMa aHaTU3upajyhn
nocrojehu cmcrem moaMopuuiie. Peunnk mpobjiema je NpeBelleH y PEYHHK Kiaca W oOjexara.
Jlobujena je arumMkaiiija 3a HAaBUTALK]y Koja je MHTETpUCcaHa ca CUCTEMOM ylpaBibama TOPIEIHIM
rahamem. Y mHactaBKy paja je NpeiodkeHa ¥ HMMINIEMEHTHpaHa Ipoueaypa 3a ecTHMAaLujy
napaMeTapa Kperama ofjekara KOjH Cy OCMOTPEHH CaMO COHapOM KOjH Pajl y TTaCHBHOM PE3UMY
6e3 Mepema JlajbiHe, IMIIEMEHTHPaH CUMYJIAITHOHHE MOJISIT 38 XUAPOJUHAMMYUKO U XUIPOCTATUYKO
YIPaBJbatbe, a KOMIUICTAH CHCTEM je HMILIEMEHTHPaH Ha noaMopHuniama tana 831 Cara - COPI n
u 641K CCCP u ycneurHo je peurapao 3afatke noMohu y HaBUTallMJU W YIPaB/bamky TOPIEAHHM
rabamem. CucreM je jamke HajorpaljuBaH JoJaTKOM mHTepdejca npema pamapy u HHTepdejcruMa
npemMa OpOJICKMM pakeTama M apTHJhepHUjCKuM cucTeMuma. MHTepdejc mpema papapy je nasbe
ycaBpINIaBaH U Ha TOj OCHOBH j€ W HACTAO MPEJAMET OBE JIOKTOPCKE JUCEpTAIH]e.

2. OIIUC JUCEPTAINIE

2.1. Cagpxaj mcepraiuje

JloxTopcka querepraiyja je Hanucana y S norniasiba Ha 100 cTpana tekcrta 43 ciuka M rpaduka u
jenny Tabeny. Tekcr je opranusoBan y ciejehoj popmu: 1. YBon, 2. Jlerexiuja objexara ca Majiom
pedrexcujoM # BesMKoM (urykTyanujom, 3. Jlerekiuja objexara koju yiue Ha Tauke, 4. Jlerexnuja
Maimax obOjekarta ca BenukoMm (uykryanujom, 5. Moaernuparme wHtepakumje usmehy 1'MC Gaze
nojataka W MoMOpCKor pazaapa, 6. Murterpanwmja y cucrem, 7. 3axipyuak, 8. JluTepaTypa, koja
caapxu crucak 55 xopunthennx pedeperiu

2.2. Kparak 11puKas nojeiuHadyumx 11oriasJiba

Y yBOIHOM MOTNaB/by JHUCTEpTailfje H3HeTa je TpolrieMaTHka JeTekuuje objekara ca MajoMm
pagapckoM pe(draeKcCHOM TOBHIMHOM M BEJMKOM (IyKTyanujoM pe]JeKTOBaHOT CHIHAJA.
Harnammena je opuruHanHocT ekcriepuMeHara.

[IpBo mormas/be nmeTasbHHje paspalyje mpoOiemaTHKy Ha TpHMEPY CHHMJLEHE CIIHKE peajHe
cuTyanuje y ONMM3WHU jeTHOT MeJUTEpaHcKor rpaja. Jlart je NpHHIMOUjeHH omwmc ruaTdopme
noMmohy koje je BplneHo cHUMAame. KpaTko je mpukazaH NPUHIHI pajia MOMOPCKOT pajapa,
nmapaMerapa paja, OJIOK 1ieMa, OCHOBHH ejeMaHTh. Habpojanu cy THUIIOBH pajiapa Ha KOJUMa Cy
pahenu ekcriepuMeHTH ca MOMEYTHM IaTgopMama. AHaTU3UpaHK Cy TUITOBH pajlapckiX CeH3opa
3aBMCHO OJ1 3eMJbE TIOpeKJia | TOJHHe Mpou3Boame. Omucana je nponeaypa GopMuapama GutMare.
[lomenyr je W cucreM ayromaTcke HHACHTH(HKAIMje objekaTta Ha MOPY MU Kako ce MO¥XKe
KOPUCTHTH. HexomnKo KOMEpIlHjaHuX aKBU3HIIMOHHUX MOJIYJIA j€ [HOMEHTYO a kopuinrheHdu cy y
CKCIIEPUMEHTHMA.

Hpyro noriapibe yKpaTKo pUKasyje KiacHuaH [PUCTYH Y TTOMEHYTO] NpoO/ieMaTHIH, CaBpeMeHe
TEHJECHLM]E U JeTabHHjC Jiaje OITUC aJITePHATUBHOI IPHUCTYIA KOJH j€ TIPUMEILEH Y JIUCEPTALH]jH.
Merojne nerexiyje Manux objekara cy onmcaHe Ha OCHOBY pajioBa Koju ce OaBe aHaTU30M OUTMarne
Koja oiroBopa ¢oTtorpaduju Wiu BuAeo crauiy. llpukazana je maremariuka GopMyrainnja MeToaa
I1In — Tomacu, Xapuc — CtaeHc 1 HopmanuzoBana Kpoc Kopenaiuja.

Tpehe nornaBibe 1peaiake Kako jia ce yBely IparoBd JETKIMje 3a CBE TPU MOMEHYTE METOJE.
VYnaphu Jieo jucepranyje je npeijiodkena mmpoieaypa npexaanama pesyirara. VM3mer je npejgior

]




KaKo ybp3aTH TPOLEMYPY TPaKera CyOONTHMATHIX BPEJHOCTH nparosa aerexiuje merogom "Hill
climbing". JlaTu cy pe3ysiTaTi npuMeHe ITOMEHYTHX METO/la Ha PeanHoM cHUMKY. [lorasHa ouTmana
je KOHTAMHHHIpPaHa CUMYJIHPAHAM 00jeKTHMA KOjH JInve Ha IPobIeMaTHIHe | OHOBJ/bEHA j€ Ceprja
excriepumenara. Kpaj Tpeher noriasiea 6aBu ce aHAM30M pe3yrara,

UeTBPTO HOTIABILE AHATM3UpA 1BA MOJIENA POCTOPHOr (GHUITepa 3a onbanuBare JIETEKIH]a Koje
notudy of (ukcHEX objekaTa Ha pajapckoj cIMUM a Hucy unTepecantna. Obe merone cy
3aCHOBAHE Ha MHTENHTEHTHO] unTepakuuju moxena ['eorpadexor Mudopmanmonor Cucrema ca
PasiapCKoOM CIIMKOM Koja ce JoOuja y peasHoM BPEMEHY.

[Teto mornae/be OMHCYje NMpobIEMaTUKy HHTErpaluje pesynraTta y KOMaHIHO HH(OpMAIHOHH
cucteM. AHATM3MPaHH Cy 3aJal| | npeoxet je objextau mozen. Jlatu cy USE CASE jwmjarpam
¥ IFjarpaM pazMelTaja [eMHa Kao U MpEMep KIACHOT MoJiena 3a jenan ol o0jexara. Hasenene cy
KOHKpETHE peaqmsalije M0 KOjHX je JOLLI0 TOKOM pagHor uckycrsa. IIpobiem (ysuje mogaraka
nocebno je momenyt. [lomenyra je mpobieMaTnKa TAKTHYKOT MOKa3uBaya ¥ MpeXe MajluxX pajapa.

Ha xpajy paza H3HeTH Cy 3aKJbydlld y KOjEMa je CYMHPaHO MLITa C€ JOOWIO CIPOBEACHHM
HCTPaKABAbEM Y OJTHOCY Ha KJlacHyaHe IIPUCTYIIE.

3. OUEHA JUCEPTAIIMJE

3.1. CaBpeMeHOCT U OPUTUHAJHOCT

[IpiMene OBOr THMA Cy BeoMa aKTyelHe y CABPEMEHOM CBETY M Dajl Ha ayTOMaTH3alHjH
OCMaTpayKo-HAI30PHUX TIpolieypa he ce HacTaBHTH. AKLEHAT Ce CBE BHUIEC roMepa Ha odJact
dysuje mojaraka M3 BUIIE HE3ABHCHHMX CEH30pa [ZIE CE OCMM pajapa MojaBibyjy W CEH30pH Y
JIPYTHM OTICE3UMa €JIEKTPOMArHCTHOT CITEKTPA.

[Ipe/uioxnena MeToaa ayToMaTH3oBaHe jerekuuje mManux (uykrynpajyhux objexara y cmuiu je
TeCTHpaHA M BaH JOMEHA OCMATPAYKHX pajapckiuX IMpPHMEHa, Y ClyyajeBHMa aHaju3a
MEKPOCKOIICKHX TIpenapara M Mpy aHaau3u aepo-(poTto cuumaxa. M y oBuM THIIOBMMA 3ajaraxa
MOCTHTHYTH CY 3aJ0BOJbaBajyhu moueTHy pesynrary, Te ja he ce ucTpakuBara HACTABUTH U Y

OBHM ITpaBLiuMa.

3.2. Ocepr Ha pedeperTay # kopuiulieny nurepatypy

V pany je xopumhero 55 peneBaHTHUX ped)epeHUH H3 PEHOMHpPAHHX Yacoluca, CTyluja H
M3BEIITaja eKCIepTCKUX Ipyna u3 o0nacTH aHammse ciike u pajapeke Texnuke. Kopuinhene
pedepenne ykbydyjy u 18 mybimkaiuja Koje NpeicTaBibajy OpPHTHHANHE pajioBe Kamjupara. Y
HajyXKH crucak pehepeHIln Ha Koje ce 0ciTama OBO HCTpakuBame ynase cienehnx 17:

[1] Samuel S. Blackman. Multiple Target Tracking with Radar Applications. Artech House, 1986.
[2] Peter Tait. Introduction to radar target recognition. IEE radar, sonar, navigation, and

avionics series. IET, Stevenage, 2005.

[3] Jérome Martin and James L. Crowley. Experimental comparison of correlation techniques.

in IAS-4, International Conference on Intelligent Autonomous Systems, 1995.

[4] JeanY ves Bouguet. Pyramidal implementation of the Lucas Kanade feature tracker. Intel
Corporation,Microprocessor Research Labs, 2000.

[5] Carlo Tomasi and Takeo Kanade. Detection and tracking of point features. Technical

report, International Journal of Computer Vision, 1991.

[6] Jianbo Shi and C. Tomasi. Good features to track. In Computer Vision and Pattern Recognition,
1994. Proceedings CVPR *94., 1994 [EEE Computer Society Conference on, pages 593 600, jun 1994.




[7] ChrisHarris and Mike Stephens. A combined corner and edge detector, volume 15, pages
147-151. Manchester, UK, 1988.

[8] M. Zuliani, C. Kenney, and B.S.Manjunath. A mathematical comparison of point detectors.
In Computer Vision and Pattern Recognition Workshop, 2004. CVPRW "04. Conference

on, page 172, june 2004.

[9] G. Ellis and A. Dix. Enabling automatic clutter reduction in parallel coordinate plots.
Visualization and Computer Graphics, IEEE Transactions on, 12(5):717-724, Sept 2006.

[10] G. Ellis and A. Dix. A taxonomy of clutter reduction for information visualisation. Visualization
and Computer Graphics, IEEE Transactions on, 13(6):1216-1223, Nov 2007.

[11] Joseph K. Kearney, William B. Thompson, and Daniel L. Boley. Optical flow estimation:
An error analysis of gradient-based methods with local optimization. Pattern Analysis
andMachine Intelligence, IEEE Transactions on, PAMI-9(2):229 —244, march 1987.

[12] Cheng-Ming Huang, Yi-Ru Chen, and Li-Chen Fu. Real-time object detection and tracking
on a moving camera platform. In ICCAS-SICE, 2009, pages 717 =722, aug. 2009.

[13] A. Ghosh, N.S. Mishra, and S. Ghosh. Fuzzy clustering algorithms for unsupervised
change detection in remote sensing images. Information Sciences, 181 (4):699-715, 2011.

[14] C.S. Kenney, B.S. Manjunath, M. Zuliani, G.A. Hewer, and A. Van Nevel. A condition
number for point matching with application to registration and postregistration

error estimation. Pattern Analysis and Machine Intelligence, IEEE Transactions on,
25(11):1437 — 1454, nov. 2003.

[15] C.S. Kenney, M. Zuliani, and B.S. Manjunath. An axiomatic approach to corner detection.
In Computer Vision and Pattern Recognition, 2005. CVPR 2005. IEEE Computer

Society Conference on, volume 1, pages 191 — 197 vol. 1, june 2005.

[16] K.A. Sullivan and S.H. Jacobson. A convergence analysis of generalized hill climbing
algorithms. Automatic Control, IEEE Transactions on, 46(8):1288 —1293, aug 2001.

[17] Hao Wu, A.C. Sankaranarayanan, and R. Chellappa. Online empirical evaluation of
tracking algorithms. Pattern Analysis and Machine Intelligence, IEEE Transactions on,
32(8):1443 —1458, aug. 2010.

JOK Cy pe3yJiraTi UCTPKKBaA NPENCTAB/bCHH Y HAPCAHKUX OoCaM pajoBa:

[18] Zoran Djordjevic. Intelligent system for automatic maritime traffic control. In Intelligent
Systems and Informatics (SISY), 2010 IEEE 8th International Symposium on, pages
497-500, sept. 2010.

[19] Zoran Djordjevic. Intelligent real time gis based classificatory method for maritime surveillance
systems. In Intelligent Systems and Informatics (SISY), 2011 IEEE 9th International
Symposium on, pages 223-226, sept. 201 1.

[20] Zoran Djordjevic. Modeling intelligent radar echo classificatory system. In Etran 2011,
2011.

[21] Zoran Djordjevic.Modeling intelligent warship comand system. Information Processing
Systems Kharkiv Ukraine, 3(110) Tom2:12-17, 2013.

[22] Zoran Djordjevic, Nebojsa Gacesa, and O.V. Dorokhov. Modeling of intellectual radar
system for maritime surveillance. Systems of arms and military equipment Kharkiv

KhUAF, 3:28-32, 201 1.

[23] Zoran Djordjevic, Aleksandar Jovanovic, and Aleksandar Perovic. Models of intelligent
marine surveillance systems. In ETRAN 2010, 2010.

[24] Zoran Djordjevic, Aleksandar Perovic, and Aleksandar Jovanovic. Intelligent marine
systems. In Simposium"Matemathics and Applications"2012, 2012.

[25] Zoran Dordevic, Stevica Graovac, and SrdanMitrovic. Suboptimal threshold estimation
for detection of point-like objects in radar images. EURASIP Journal on Image and Video
Processing, 2015.

OcHoBHE NTPOOJTIEMH KOjH ce MojaBiby]y y npahermy pafapckux LuibeBa cy Gopmyiucann y [1-2], a
OCHOBE NpyMeHa Kopejalnonux texuuka y [3]. PajgoBu  [4-8] ¢y nociyxusin Kao OCHOBa 3a NMPUMEHY
KOPENAaMOHNX TEXHHKA ¥ peliaBamy /J1artor fpobiema, ca nocebH1UM OCBPTOM Ha peayKuujy knarepa [9-
10]. Pazosn  [11-15] nocayxuiu cy kao ocHoBa 3a (opmyiauujy anropurma obpaje y KOHTEKCTY
reHepaiHo NpPUMEHJBMBUX MeTojia, a paioBu  [16-17] 3a nenocpeiny MMILIEMEHTALH]Y anropuTMa
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npeTpaxkuBara U weroBy Bepudukaiujy. On pajosa camor ayropa ca capajJHHiMMa, KOHLENT alropurMa
W3JIOKEHOT Y OBO] TE3M je rpukazan y [25].

3.3, Onnc B afeKBaTHOCT IPUMEILCHIX HAYYHUX METOHA

[IpuMmemeHe HAyIHE METOIE Y OBOj JOKTOPCKO] TUCEPTAIVjH MPEJACTaRIbA]y aITepPHATHBHY [IpHJIa3
y OZIHOCY Ha KJIaCHYHE TIPUCTYNE Yy JMeTeKIHjH Matux QIykrynpajyhmx objexata Kao pajapckux
IJbEBA y 3ajaliMa THIIA KOHTpoJie W Haj3opa caobpahaja ma mopy. Behunom ce Te Texuuke
OCJIamkajy Ha MpolecHparbe CaMor PagapcKor CHrHana 0K ¢e y OBOM palay KOpHCTe MeTozie odpae
CJIMKE KOJy 3a moTpebe oneparepa reHepuilie mokazupad ocMaTpaukor pajapa.

VY craBgapIHUM TpUMEHaMa, OnepaTop je Taj KOJu HCKYCTBEHO apOHMTpHpa y HpPOICHU J1a JIU je
HEINTO TauKacTH IHJb Kora Tpeba NpaTHTH WM je Y THTamy peanusandja myma Kojy Tpeda
onbannTt. [IpetoxkeHnM OCTYIIKOM ce ayToMaTH3yje JeTeknnja Manux Gpaykryupajyhux nubesa
on uHTepeca. llokasyje ce jia ce wHTErpalyjoM nHpOpPMAIMja O MparoBUMa Koje MpH JETEKIUjH
npyxajy Tpu KopenammoHe Texamke (Xappuc-Crepenc, Cxu-Tomacm M HOpMaiM30BaHa
KpocKopenainuja) Moxe MocTuliu TMOoy3JaHuju pe3yiTaTH AeTeKlHje, HAKOH IITO ce IPEKJIOoNe
CKYIOBH ITHKCENa KIacH(PUKOBAHUX KAa0 TAYKACTH IHJb, IO CBAKO] OJT FHhHX.

3.4, IlpuMeHJLUBOCT OCTBAPEHHUX pe3yJiiTara

MeTtona je Bepu(uKOBaHa y pajly ca peaHHM T04alluMa B3 ocMaTpadkux obalicKuX pasjapa, aji y
paly ca peaJlHUM NojaillMa w3 Mopckor caobpahaja Hemoctaje wHpOpPMalja ¢ TOME MITa CYy
CTBAPHO OWJIM Mayld MMOKPETHM LMJ/bEBM Yy Jaroj CEKBEHIW CJMKa. Y TOM CMHCITY, OBepa
KopuitherbeM pealHuX MojaTaka je BeoMa 3HavyajHa ca CTAaHOBHIITA MOT'YhHOCTH HMITIIEMEHTALIM]e
METOZie, aJl je€ 3a TPOIEeHY TadyHOCTH JAeTeKiwje OWI0 HEOMXOJHO pa3sBUTH oAroBapajyhe
CHMYJIAIIMOHO OKPYXCH:e. Y pajly ¢a CUMYJTHPAHHM CIHKaMa H3BPLICH je HU3 KOMIApaTUBHUX
anajyM3a KOpeNalMOHMX TeXHUKA NPUMEHCHMX 3acebHO ¥ Kaja ce JIBE OJ1 FbHX TIPUMEnY]Y
CHMYJITAHO, a KOHa4HA BPEJHOCT rpara JieTekiivje yTBphyje Kao onrumaiiHa, MPeTPaXKHBambEM
MOYEB 0J1 HHUIMjaTHUX BPEJHOCTH MparoBa KOjH Baxke 3a rnojejiuHy merojay. CBe oBe aHaJIH3e Cy
nokasajie MpegHoCT INpeuiodkeHe MeToxe, ok je ayrop Beh y ¢asu Henocpenne npumMene OBHX

pe3yliTata Ha pCajiHOM CUCTCMY.

3.5. Ouena JOCTUTHYTHX CIOCOOHOCTH KaHJIMAAaTa 33 CaMOCTAJIHK HAYYHU paJl

Kanaunar mp 3opan Dophesuh pagu y obnactu 0BOT HCTpaXKHBaHa BUIlIEe OJ1 METHASCT TOJUHA a Y
pagy Ha pealHUM paJlapckMM CHCTeMHMMa j€ W JyXe. 3a CBE€ OBO BpeMe ce MoKazao Kao BpcaH
CTpYUmaK y o0JiacTH pajlapcke TEXHHKE alid MPU TOME W KA0 YTEMEJbEH Y CBOM HCTPaKHBAKOM
pamy KOju ce Td4e ayTroMaTu3ailje JCTeKIMje pajapckuX IHJbeBa (TEOPHH JETeKIHje WU
OJUlyuMBama), a MmoceOHO W y CHOjy TeXHMKAa NpHMEpeHuX 3a obOpajy CIHKe ca TeXHHKaMa
[IPOLECHpara CaMUX paJapCKHX curHaiga. CBU IErOBH J0CAAAILA HAYYHH W CTPYUHM PE3YNTATH
ykasyjy na oH Beh 0/1laBHO rocejyje crmocoOHOCT 3a CaMOCTATHU HAYYHH pajl.

4. OCTBAPEHM HAYYHHU JOINPUHOC

4.1, Tlpukas ocTBapeHrx HaYUHUX JIOHPUHOCA

OpurnHaiiny Hay4YHY JIONPUHOCH Jucepraiuje cy caegehn:

1. Tlpumarohene cy u TpuMerbeHe HEKOJMKO PasIHUuTUX MeToja u3 obnacti obpaje cimke
KOpEeJIallMOHUM TEeXHWKaMa Ha npolreMaTuky o0paje pajiapckux Ccuruajga - JeTEeKIIH]y
Mainx (paykryupajyhux rusmeBa, HeroAeCHUX 3a MOY31aH0 OTKPHBAILE.




2. IlpeanmoxeH je Mojen ONTHMAIHOT OJpehuBama lapamerapa IpuXBaTara pesyiirata 3a
BHIIC METOJA YHMME ce IIpolec MeTEeKIje ayToMaTH3yje M IpeBa3wiasy ce Npodiem
cybjekTUBHOT H300pa Tpara JIETeKLK|e Ol CTpaHe oIeparopa.

3. TlpemnoxeH je MOJEN IPOCTOPHOT GUATPAPaE-a JOOUJEHUX pe3yaTaTa

4. TlpemoxeHo je Kako HHTErpUcaTH JOOMjeHe pe3ynTaTe y CIOXKEHH]H KOMAaHIHO-

UHGOPMALIMOHN CUCTEM U KaKo ypajuTy (y3ujy rojaraka ca BULIE CEH30pa.

4.2. Kputruka agajansa pe3yiaraTta UCTpakKHBambha

ITocrojehe Meroze Koje ce KOPHCTE HA CAaBPEMEHHMM ITOMOPCKHM OCMATPavKUM pajapuMa KOpHCTe
KJIACHYaH IIPHCTYN Yy JETEKLU|H HIbEBA O/ HHTepeca - CyOjeKTHBHY poLeHy onepaTopa. O0jexTH
ca MaJioM paJapckoM pe(JIeKCHOM MOBPIIMHOM M BEIMKOM (JIYKTyanuojoM pediexroBaHOr
curuana, Hajuenrhe ce He OTKPUBAjy Ha OBaj HauwH. [IpeyiokeHa MeTo/la He HCKIbydyjy yImoTpely
KJIaCHYHOI IpucTyna Beh ce Mo)e TOBOPUTH W O (y3WjH IojaTaka JO0OMjeHMX KJIaCHIHHM
METOAaMa 1 OBOM METOIOM (Kao HEKOj BPCTH aCHCTEHIIH]E OTIEPaTopy).

dy3uja oBuX pesynrara ca WHpopMalMjaMa M3 JPYTHX CEH30pa IMpelcTaB/ba HIMPOKO IOJBE
HapeJHuX akTUBHOCTH. Heke 01 BHX Cy y 0BOj Te3H TEK Ha3HA4YEHE aly 0 UMIJIEMEHTALH]Ee OBHX
KOHIIENaTa NPEACTOjH jOTI IocTa 030MIBHOT pasa.

IlpuKkyrbame peajHux MojaTaka W3 MOMOPCKHX OCMAaTpadkuX pajapa HHUje jeJ[HOCTABHO ca

acreKTa opranuMsallije eKCrepuMeHTa, ajlk IpaBa MOTBpAa oBe MeTose he OuTH Kaza ce pUMeENu
Ha CKYIT oJaTaKka U3 peajHe CHTyanuje y moMopekoM caobpahajy.

4.3. Bepuduranuja HaydHux JOIPUHOCA

V ToKky meTpaxkuBama Y KOjuMa je KaHaujar MpucTyro pagehw Ha JTOKTOPCKO] AMcepTanuju
00jaBJbEHO Je BHIIIE PasioBa Kao [ITO CJIEJH Y CIIUCKY.
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5. 3AKJbYHAK M NPEJJIOI

Ha ocnoBy cBera manoxenor, Komucuja cMatpa ja aucepraiiija HCIYHaBa CBE 3aKOHCKe,
QopManHe ¥ CYIITHHCKE YCIOBE, K40 W CBE KPUTEPHjyME KOJU c€ yOOHUajeHO HpUMEhY]y
LIPUIAKOM BpE/HOBamA JIOKTOpCKe auceprauuje. Vimajyhn y By HaBejieHe HaydHe JOMPHHOCE
MeToJa JieTeKurje objeKara ca MajloM pe(IeKCHjOM H BEIHUKOM (JIyKTyalMjoM Ha pamapckoj
CIIMIIM, Ka0 W Ha IPUMEHJbHMBOCT OBOT METOAA Yy pEaHUM YCJIOBHMA MpPUMEHE Y Haa30py
roMopcekor caodpahaja, 3pesiocT KaHAUIATa U bErOBY CIIOCOOHOCT 32 HAYUHO-MCTPAKUBAYKH DPajl,
Komwucnja cmarpa na Joxropcka jmcepranuja kauauigata Mp 3opana Dophesumha campxu
OpHUI'MHAJIHE TOTIPUHOCE NIPUMEHJBUBE Yy 00JIacTH ayTomartuke u oopane curnaia. Ctora Komucuja
ca 3aj0BOKCTBOM  mpejutaxke  HacraBHo-Hayunmom  Behy  Enexrporexmmuxor —Qaxyiarera
Yuusepsutera y beorpamy ja ce moKTOpcKa jucepTalyja Moj HasHBOM ,,MeToj JeTexije
objexaTa ca MajoM Pe(IeKCHjOM U BETHKOM (DIyKTYarujoM Ha pagapckoj CAUIE® KaHIUIATA MP
3opana Bophesuha, mpuxBaTH, H3NOXKKH Ha YBHI jaBHOCTH M YIIyTH Ha KOHAYHO ycBajame Behy
Hay4YHHX 0OIaCTH TEXHHUKUX Hayka YHuBepsutera y Beorpany.

8. ampui, 2016. 1.

YIAHOBU KOMUCHUJIE

Ap bpanko Kosaueruh, pesiosuu rnpodecop
Yuupepsurer y beorpany — Enexrporexuuaxu paxynrer
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v /U P

ap Cresuua I'paosail, BaHpeHu nipodecop
YnusepsureT y beorpajy — ExexrporexHutxy (paxyirer

s1p Kapro Bapbapuh, péﬂbéﬁn rnpogecop

JpxxaBuu yHuBepsuter y Hosom [azapy

jp Besbko Hamuh, x6nent
Ynusepsutet y beorpany — Enexrporexunaxn dakynrer

Jap Musbko Epuh, qoiesr
Ynupepsuter y beorpany — Enexrporexanykn dakynrer






