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A. Buorpadcxn nogauu BEOIP AL .

Jejan Jpajuh poheu je 8.7.1970. rogune y Beorpaiy, rae je 3aBplivo OCHOBHY IIKOJY H
rumuasujy. Hocual je muriome ,,Byk Kapayuh. lumiomupao je (mpocedna oneta 8,90) 1995.
rogMHe Ha EjekrporexHwdkoM (akynrteTy y beorpagy ca AMIUIOMCKHM pajioM »ACO/MIIED
CTAHZAPJM 3a KOJIOBame TeHe(pOHCKOI M IIMPOKOMOjaCHOT ay[uo CHIHama® a MarucTpupao
(npoceuna onena 10) 1999. na ucrom @akyarery Ha cMmepy ,,TeneKoMyHuKanuije” ca pajgom
LAnanmza nepdopmancu amantuBHor rnpujemuuka y DS-CDMA  cuctemy ca 3alUTHTHOM
kopoarsem™. Jloxropupao je 2004, rogune Ha Enexrporexuuukom daxynrery y beorpany. Tema
jokTopeke aucepranuje 6una je ,JlloGosbwame nepdopmanch aupextor smHka y WCDMA
LeayIapHiM MOGHIHUM Mpexama“. CTeKao je HayuHH CTENCH JIOKTOPa EJICKTPOTEXHMIKUX HayKa.

On jyma 1995. no ¢ebpyapa 2000. pagwo je Kao MCTpakuad capajHMK Ha
Enexrporexuuukom (axynrety y beorpaly Ha METOrOJMIIBEM MPOjEKTY ,, TejiekoMyHHKaIuje’
(10M06) xoju je duuancupano MHHACTapCTBO 3a HayKy ¥ TexHoyorujy PenyGmyke Cpbuje. On
mapta 2000. no jamyapa 2002. pammo je kao Research Scientist y Centre for Wireless
Communications, the University of Qulu, ®uncka. Opn debpyapa 2002. no pebpyapa 2010. paauo
je y Bricsson Cp6uja, 1.0.0. Beorpan (deGpyapa u mapra 2007. Ericsson Mspaen), xao Senior
Support Engineer 10 2005, a 3atim kao Core and IMS Solution Manager (Customer Solution and
Sales Support) ao 2010. On ¢eGpyapa 2010. pagu 3a Ericsson Kao cTapujn UCTpaxuBad Ha EY
®I17 npojextnuma LOLA, SENSEIL, EXALTED, 10T6 u npyrum xoju ce onnoce Ha JITE, JITE-A,
cenzopeke Mpesxe, MoT u M2M xomynuxauujy. Ca 75% paanor Bpemena je GHO 3amociieH ol
anpuiia 2012 rojmne jio janyapa 2020 roguse y komnanuju Upuren AJl beorpaj Ha pajHoM MECTy
HAYYHM CAPAJTHUK y cekperapujaty 3a HayUHO-UCTPAXKUBAYKH pal.

Oy anpuna 2012, pauu ca 25% pagHor BpemeHa Ha EneKTpOTEXHUYKOM (hakynrery y
beorpazy kao joneut 1o cerremOpa 2017, a on oxTo6pa 2017 xao BaHpeaHH npodecop, rae Apxu
3 npejvera na Mactep akajieMcKuM cryjujama (jenan camoctanio — ,,M2M KoMyHuKaluoHu
Cucremn™), a ABa 3aje/iio ca ApyruM rpodecopuma, Tj ,,bexudne censopeke Mpesxe” (ca jow. T
Mapxkozuhem) 1 ,,MoT Mpesxe, cMcTeMU 1 H1HXOBa ripumena” — o nporpamy MACTEP 4.0 (ca jgou.
M. Konpusuiom u jou. I. Mapkosuhem). Camocranuo apxu npeamer Ha JIoKTopekum cTyaujama
,Mopeinosaise caobpahaja y M2M xomyHukauuonum cuctemuma™. Ca 75% pajHor BpeMeHa
sanocrieH je ox pebpyapa 2020 roanne y Muopaunonom nenrpy EnekTpoTeXHHUKOr daxynrera y
Beorpany na pajnom mecry HAYUHWU CAPAJTHMK HMuosauumosor uentpa EjeKTpoTeXHH4KOr
daxynrera y beorpaty. Anraxosa je n kao KoHcyntauT na X2020 npojexrnma WeLive, U4loT,
LOGISTAR.

Unan je IEEE opranmsauuje (Senior member) 1 peleH3eHT je y OpojHMM XypHaIuMa M Ha
koudeperwjama (IEEE Internet of Things Journal, IEEE Communications Magazine, IEEE
Transactions on Vehicular Technology, Ad Hoc & Sensor Wireless Networks, Transactions on
Emerging Telecommunications Technologies, Wireless Communications and Mobile Computing,
EURASIP Journal on Wireless Communications and Networking Communication Letters, MDPI
Journals Reviewer: (Atmosphere, Electronics, Sensors, Applied science, [oT, Computers), Facta
Universitatis, Telfor Journal, IEEE WF-IoT, PIMRC, IEEE WCNC, IEEE ICC’20-SAC-06 IoT
Track, IEEE 1CC’22-IoT Sensor Networks, Globecom2021 IoTSN, IEEE ICTS4eHealth
2021, Telfor, ETRAN, IcETRAN, Telsiks, ICIST, Eurocon, GloTs).

YuecTByje y HacTaBu Ha Buile TpeaMera Ha ENeKTpoTexHHWuKOM (akyntery, Ha MacTep U
JIOKTOPCKHM CTYJIHjaMa, [/Ie je caMmocTaiiHo (hOpMHUPao M yBEO HEKOJIMKO HOBHX Kypcesa. JleTasban
[pHKa3 HACTABHWX aKTHBHOCTH J1aT je y OfieJbKy B.




Ayrop je 4 yybenuKa Ha CPICKOM je3nKy KOju ce KOpUCTe y HacTaBh Ha EnexTpoTeXHUIKOM
baxynrery 1 KoayTop 7 TOTJIaB/ba y Kiburama Ha CHTJIECKOM JE3UKY, KOJU C& KOPHUCTE Kao nomohHa
nuTepaTypa y HacTaBu. [lopes Tora ayTop je:

e 18 pajoBa y 4acoIMcHMa ca HMMaxT daxropom. 10 papoBa y NocieHeM [1€TOrOAULIELEM
neproay (4.93 eKBUBAICHT 6o108a)

o 7 nornassba y MehyHapoiHuM Kiburama (2 y Noc/ieAneM METOrOAULILEM TIEPHOAY)

e 43 paga na MehyHapOHUM kou(epenpjama (15 y NOCIE/ABEM NETOrOAUIIIHEM Mepuosy o1
KOJUX CY JiBa paja 1o No3uBY)

o Oy3uB Ha pajioBe (LuTaTH) 00yXBaTa 194 yrara (Koje HUCY ayTo-IUTaTH Wil KO-LIUTATH) a
pHeKe uTupanoctd h-index=8.

e 4 mryra roctyjyhu npogpecop (1 myT y MocacALEM NETOrOAMIIILEM TIEPHUOJLY)

° Amraxopad je Ha 3 npeamera Ha Mactep cTyadjaMa M Ha jeHOM Ha JTOKTOpCKHM
CTyArjama

e Buo je pykosomunan 64 Macrep pana (16 y mociembeM eTOroAMIIHEM nepuoay)

° BHo je unad 9 KOMUCH]a 32 onbpany Jlokropcke aucepraupje, (6 y nocneamnem
e TOTO/IHIIFLEM TIEPHOLLY)

° Buo je unan 3 komucuje 3a Maructparypy (1 y mocie/iibeM MeToroanuIbeM nepuoy)

e W3pao je 4 yibenuka Be3aHo 3a NpeMeTe M2M Komynuxauuonn Cuctemu 1 bexune
Censopcke Mpesxe (2 y MocleiHheM NeTOro/IMIHEM nepuony)

e PelieH3eHT j& YHUBEP3NTETCKIX KHbHIa, TPAaKTHKYMa, MoHorpaduja n TEeXHUUYKKX pelicHa.

e Peuensent je crefehux mehyHapoJHuxX 1 nomahux yaconuca:

- Facta Universitatis, Series: Automatic Control and Robotics Facta
Universitatis, Series: Electronics and Energetics

- EURASIP Journal on Wireless Communications and Networking

- IEEE Internet of Things Journal M21a

- MDPI Journal: Atmosphere

- MDPI Journal: Electronics

- MDPI Journal: Sensors

- MDPI Journal: Applied science

- MDPI Journal: IoT

- MDPI Journal: Computers

- IEEE Transactions on Vehicular Technology

- Ad Hoc & Sensor Wireless Networks

- Transactions on Emerging Telecommunications Technologies ,

- Wireless Communications and Mobile Computing

- Communication Letters

- [EEE Communications Magazine Reviewer

- EURASIP Journal on Wireless Communications and Networking

e PeiieHsenT je cneaehux MeljyHapoLHUX U nomahux kondepenuuja:
- Telfor
- Telsiks




- 7018 IEEE 4th World Forum on Internet of Things (WE-IoT)
- ETRAN

- IcETRAN

- ICIST

- Eurocon 2019

- GIoTS'19

- Globecom2021 10TSN

- Reviewer 2020 IEEE 45th Conference on Local Computer Networks (LCN)
- IEEE 1CC'22 - [oTSN Symposium Reviewer

- IEEE 1CTS4eHealth 2021, Athens, Greece 5-8.9.2021.

- PIMRC

- IEEE WCNC

o VuYeCHHK je y OpraHH3aLMOHMM, TEXHHUUKUM U HAYHHUM ojdopuma:

- Scientific Committee Telfor

- Member of the International Programme Committee (IPC), of the 9th
International Conference on Information Society and Technology (ICIST 2019/20/2 1/22).

- Technical program committee for IEEE 1CC'20 - SAC-06 10T Track

- Technical program committee for IEEE ICC21 - [oTSN Symposium

- Technical program committee for Globecom 2022 10TSN

- TPC member Globecom2021 IoTSN (2021 IEEE Global Communications
Conference: 10T and Sensor Networks)

- 2022 IEEE ICTS4eHealth Conference Technical Program Committee

AxTupHO yuectByje Ha FP7 u H2020 npojektuma u3 obnactu 3a Kojy je u3abpad 32
saupeHor npotecopa (LOLA, SENSEIL EXALTED, IoT6, SocloTdl, WelLive, U4loT, LOGISTAR)

VuecTBOBAO je y M3paau npojexra MHHHCTApCTBa HAJJIENHOT 34 nayky PenyGmnxe Cpouje,
a Takolje W Kao PELeH3EHT NpojekTa MHUHNCTapCTRa.

Unan je Mehynapojguor —ylpyxkera IEEE  (Senior ~member) w Jpywrtsa 3a
TeNeKOMYHHKaLH]e.

b. Jducepraumje

|. Jejan Jpajuh, " TloGosiiarme neppopMaHCH [MPEKTHOr JIWHKA Yy WCDMA  uenyJiapHuM
MOGHIHHM Mpexama ", JOKTOpCKa nucepTalmja, Enexrpotexnuin hakyiret, YuuBepsuTeT y
Beorpajy, MeHTOp Ap Mupocias Jyxuh, pegoHu npodecop, oxtoGap 2004. roxuHe.

2. Jejan Jdpajuh, " Ananusa neppopMaHcH aJanTHBHOT npujemuuxa y DS-CDMA cucteMy ca
3AIUTUTHOM KOJOBameM, EJeKTpOTEeXHWHKH (axynreT, YHUBEP3UTET Yy Beorpaay, MEHTOp AP
3opan JloGpocapsberh, JOHEHT, anphi 1999. rogune.




B. HacraBna akTUBHOCT

Jlp Jejan dpajuh je y mpeTX0AHOM NEPHOLY y4eCTBOBAO Y H3BONCIbY HACTaBe U TabopaTopujeKuX
pexbu U3 cneaehnx npeamera:
e  M2M Komynukaruonn Crucremu (mMacTep cTyamje, npejasatba, naBoparopujcke BexOe)
e Bexuune Censzopcke Mpexe (MacTep cTy/uje, mpe/iaBama, naGopartopujcke BexoOe)
e  HoT mpexe, CHCTCMHA H HUXOBA npuMeHa’ (1o nporpamy MACTEP 4.0, mactep cTymje,
nipefaBata)
e Monenosame caobpahaja y M2ZM KoMyHUKALIHOHUM crcTeMuMa (JIOKTOpCKe CTY/H)e,)

[MocebHo ce MCTHYE aHTAKOBaHEC HACTABHUKA Ha ycappluasatby HACTABHMX TIpollECca M3 criefehnx
npeAMeTa:

e Ha mactep cTyavjama EnexTpOoTeXHHHKOT daxynteTa YHHUBEpPIUTETA Y Beorpany, Ha cMepy
3a CHCTEMCKO HHXXEHEPCTBO U PO KOMYHHKAIIH}e, OCMUCIIHO j& 1 yBEO HOBH npeaMeT y
nacrasy M2M KomyHukauuonn CucreMu (npenaparma, padyHCKe Besxbe 1 J1abopaTopHjCKe
Bexoe)

e Ha macrep cryadjama EJEKTPOTCXHHUKOT dakynrera YHHUBEpP3UTETA ¥ Beorpany, Ha
Monyy CHCTEMCKO HMHKEHEPCTBO M Ao KOMYHMKALWj€, OCMHUCIIHO je 1 yBeo HOBH
npeamer y HactaBy bexuuHe Cenzopcke Mpexe (lpejiapaiba, pauyHCKe pexbe u
nabopatopujcke Bex0e), 3ajeano ca foueHToM ['opaHom Mapkosuhem

e Ha mactep cryaujama EneKTpOTEXHWMKOT (axynrera YHUBEp3UTETA Y beorpany 1o
nporpamy MACTEP 4.0, OCMUCIMO je W YBEO HOBM TNpPCAMET ¥ nactasy MoT wmpexe,
CHCTEMH 1 HIbUXOBA TPUMEHA — (33)€1HO €a JI01LL. M. Konpupuuom u jou. I, MapkoBuhem).

© Ha JIOKTOPCKHM CTynujama ENeKTpOTeXHHHUKOR dakynrera YuuBepsuTera y beorpany, Ha
mozyty TenekoMyHnKalje, OCMUCIHO je ¥ yBEO HOBM TpPEIMET y HACTaBy MojienoBame
caobpahaja y M2ZM KOMyHUKALMOHHM cUcTEMUMA

TMonzeprcana Cpeliba OLEHA Ha CTYACHTCKHM aHKeTaMa OJf 3UMCKOI ceMecTpa LIKOJICKE
2017/18 roauHe 3aK/bydHO C€a 3UMCKMM CEMECTPOM 2021/22 roaune winocu 4.77. OueHe 110
HIKOJICKMM I'OIMHaMa:

- 2017/2018 -4.72,
- 2018/2019 —4.59,
- 2019/2020 — 4.86,
- 2020/2021 —4.88,
- 2021/2022 - 4.70.

VY mocnemeM NeTOrOMIIbEM Mepruoly BOAMO je kao MeHTOp 106 MacTep pajoBa HA
EIeKTPOTEXHUUKOM (PAKyNTETY Vuugepsurera y beorpany. buo je umaH Komucuje 3a 48 3aBpLIHHUX
MacTep pajioBa, JeJAHOT MarkucTapeKor paja v Leer JIOKTOPCKMX AMCepTalimja:

1 Maxynrer Texuuukux Hayxka, Hogu Caji, unaH KOMUCH]e

2 Enexrponcky axynter, Huu, una KOMHUCH]E

| ®akynter OpraHv3allnoHIX Hayxka, beorpa, 4nan KOMHCH]E

| CaoGpahajHu DakyiITer, Beorpaj, NPEACEHUK U 1laH KOMHCH|E

1 Cao6pahajuu paxynTer, Jl060j, Mcrouno Capajeso, MEHTOP U 1IaH KOMUCH]E.
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Np Jlejan [lpajuh je ayTOp HACTaBHC nutepatype - ynOeHuka 3a NpeaMeT M2M
KOMYHMKalHOHH CHCTEMH U BejxcuuHe ceH3opcke Mpexe (MpeaMeTd Ha MacTep cTyadjama, mpe
[OCHIe/IEber TIETOTOUILLET NePHoJA):

1. Jiejan Jdpajuhb, ,.YBOon y M2M (Machine-to-Machine) KoMyHHKaluje”, AKaaeMcKa MHCAO,
Vausepsurer y beorpany — Enexrporexuytky akynrer, Beorpay 2016, ISBN: 978-86-7466-591-
6.

Pykornuc Moxpusa rpaiuBo MpcamMeTrd ,M2M KoMyHHKaLlMOHH cucTemu™. Vanarame je
cariacHo ca rnocrojehum riaHoM npeameTa. CaM TeKcT je MACaH CaBPeMEHO, JaCHO ¥ METO/IUHHO, 4
MaTepyja je H3JI0XKEeHa CXOAHO norpebama U OHYEKMBAHOM TMpPE/3HARDY yuTanauya. Pykonwmc, no
MULILBCHY peleH3eHara, NnpeicTasba 3Ha4ajaH OPUTMHANHM JOMPUHOC KBANUTCTY HacTaBe M3
oaroeapajyher npeamera. Takohe he mpyXuTH JparoLeHy oMol [HIJIOMHPAHUM HHXKEHCPHMA
Koju cy Wi he OMTH aHTKOBaHM HA oroBapajyiuM HpojeKTHMA. Ioce6ro Tpeba ucrahu
OMUIMpHE CIIMCKOBE JIUTEpaType 3a CKOpY CBAKy noceGHy TJaBy, Koju he 3auHTEpeCOBAHMM
yuTaouMa oMOryNUTH A0AaTHA yBULY onrosapajyhe npobeme OBE NPOIYIZHBHE obractTi
2. Jejan Jpajuh, ,YBOoa y WoT (Internet of Things)*, Axajemcka MWcao, VYHUBEP3UTET ¥
Beorpany — EnexTpoTeXHHHKH daxynter, Beorpan 2017, ISBN: 978-86-7466-670-8

Pykonuc JOMYHCKH TIOKpHBa TPANBO npeamera ,M2M KOMYyHUKaLMOHH cucTemMu” #
JETMMHUHO MaTepujy BezaHy 3a NpeaMeT _Bexuune censopeke Mpexke” (taxolje macTep cTyamje).
Manarame je carjacHo ¢a rocrojehM TaHOBHMA MPCAMETA. Tpeba narjacuTH Na HUoT y cebu
cagpku 1 M2M KOMYHHKALHje ¥ CEeH30PCKE MPEHE. Taxohe Tpeba umaty y BHAY A2 je Behuna
caBpemMeHnx yubeHnka 1 monorpaduja y ceTy U3 0011acTH HoT HamucaHa Ojf cTpaHe BULIE ayTopa.
bynyhu ja je Ha BUIlle MecTa y yUBEHHKY, Y3 OMCEXKHY JIUTepaTypy, yKasaHo ua Tekyhe rnpobneme
u moryhe npaBle Ja/bUX HCTPaKUBaKLa, WJIOKEHA mareprja Moxe fia Oyfe Heka BpeTa yBOAa 3a
esenTyasHe Gyyhie JOKTOpCKe cryauje.

Jip Jejan [ipajuh je ayrop HacTaBHe JWTEpaType - yubeHuka 3a TPEAMET M2M
KOMYHHKALHOHW CUCTEMH 1 Bexxutne ceH30peke Mpeie (Y MOCHCABEM NETOrOAULIFLEM Teproy):

3. Jejan Jpajuh TlameTHy rpafoBu”, AKajemcKka MHCao, Vuusepsuter y beorpany —
Enexrporexunuky pakynrer, beorpan Mapt 2018. ISBN: 978-86-7466-723-1

Pykonuc AOIMYHCKM MOKpUBA TPAIMBO npeameta ,,M2M  KOMYHHKaLHOHH cUCTeMH™ M
JCTMMHIYHO Matepujy BesaHy 3a npeamer _BexnuHe CeH30pcKe Mpexe” (taxohe Mactep
akanemcke cryanje). Hsnarame je carnacHo ca nocrojehWM TIaHOBUMA TPEAMETA. Beh je
uctaxuyto jaa MoT y cebu canpxn 1 M2M KOMYHHMKaLHje U CeH30PCKE MpPEKE. Cwmatpa ce fa je
VoT ibyunn daxrop 3a 6psu pa3BOj NAMETHMX TpajioBa u y CBETY ce objarmyje Behn 6poj
yubenuKa 1 MOHOrpaduja (HanmucaHUX Ol CTPAHE BULIC KoayTopa) nocpehieHnx osoj Temu. C jenHe
ctpane, M2M KoMyHuKauuje U GesxnUHe CEH30PCKEe MPEXE BEHKMM JIeIOM Cy €O YKJBYUUIIE Y
WoT, a ca Apyre cTpaHe naMeTHd rpajosu ce U3y3eTHO Op30 pa3Bujajy M KOpUCTE YNpaBo BEJIMKH
noTenipjan koju npyxa Mol na oMaKILajy JKMBOT CBOjUM rpahjaHuma. Byayhu fa je Ha BULIE MeCTa
y yubeHuKy, y3 OICEKHY JUTCPaTypy, yKaszaHo Ha Texyhe npoGneme ¥ Moryhe npasue Aambux
UCTpaKKBaIba, M3NOKEHA marepuja Moxe gaa Oyje Hexa Bpera yBoAa 3a esenryante Oynyhe
JIOKTOPCKE CTYAH]E.

4. ejaun Apajuh ,busHuC MOACTH 32 HoT pewema’, AkaieMcKa MUCa0, VHuBep3uTeT y beorpany
— EfieKTpOTeXHUHKHU (haKkynTer, Beorpan Jleuembap 2018. ISBN: 978-86-7466-762-0




PyKomNHuC JOTYHCKH TIOKpHBA TPajMBo npeamera ,,M2M KOMYHHKAIMOHH CUCTEMH M
JEJMMUUYHO MAaTepHjy Be3aHy 3a MPEeAMET _Bexnune censopcke Mpexe” (Takohe MacTep aKageMCKe
crymje). Vsnarame je cariacHo ca nocrojehum NiaaHoBUMa NpemMeTa. Beh je ucraxnyro aa MoT'y
cebu caapxu 1 M2M KOMYHHKaLHje ¥ CCH30PCKE MPEKE. Cmatpa ce ja je MoT weyHnu daxrop 3a
6p3i pasBoj MAMETHMX IpajioBa Wy CBETY €€ oGjapsbyje Behu Gpoj yubenmka u monorpaduja
(HAMUCAHUX OJI CTPAHE BUILC KoayTopa) noceelieHnx 0BOj TEMH. MeljyTim, Kopak Jabe, noTpeOHO
je na ce hbopMupajy ONpIKHBA HNoT exocHcTeMH, UMMe Ce YIpaBo OaBu oBaj yu6ennk. bynyhn Ja je
A BHLUE MeCTa y YLOCHHKY, y3 OICCKHY JHMTEPaTypy, yKasaHo ua Texyhe npoGneme u moryhe
NpaBLE /]a/bUX HCTPAKUBAKbA, U3IONKCHA marepuja Moxe Ja Oyje Heka BpeTa yBojia 3a €BCHTYaJIHC
Oynyhe JIOKTOpPCKE cryauje. Y TmperxoiHa TpU yubenuka (M2M, HoT, [TameTHu rpajoBH)
M3NoEHa je AeTalbHO onropapajyha npobyemMatska. Y OBOME yiOEHNKY YNpaBo Cy H3JIOKCHH
e/eMEGHTH 33 MMIUIEMEHTALM]y ¥ NPHMEHY MoT exocucrema. Ha Taj Ha4uH CKyIl OBa 4CTHPH
yUGEHHKA IPESICTABIbA JEHY 320KPYIKCHY UCIHAHY.

I. Bu6aunorpaduja Hay4HAX H CTPYUHHX paaosa

Mouorpadcka cTyuja/lIorNaBke y KibM3h Mi2

Hagedena Gubnuozpaguja obyxeana nepuoo npe uzbopa y npenxooHo 36are!

1. Cvejic N, Drajic D, Seppénen T (2009) Audio Watermarking: More than Meets the Ear. In:
Grgic M et al. (ed) "Recent Advances in Multimedia Signal Processing and
Communications”, Springer, New York, NY, 523-550. ISBN: 0387514244

2. (invited chapter) Drajic D, Cvejic N (2010) Audio watermarking: State-of-the-art. In: Al-
Haj A (ed.) Advanced Techniques in Multimedia Watermarking: Image, Video and Audio
Applications, Idea Group, Hershey, PA, 127-143. ISBN: 978-1-61520-904-0

3. Chapter 02 Architecture and standards for M2M communications, Dejan Drajic, Nemanja
Ognjanovic, Srdjan Krco, Machine-To-Machine Communications - Architectures,
Technology, Standards, and Applications, Edited by Vojislav B. Misi¢ and Jelena Misi¢,
Publisher CRC Press, Boca Raton, FL, USA, July 1, 2014 by CRC Press
http://www.crcpress.com/p_rofduct/isbn/9781466561236, ISBN: 978-1-46-656123-6

4.  Chapter_03_M2M Traffic and Models, Markus Laner, Navid Nikaein, Dejan Drajic, Philipp
Svoboda, Milica Popovic, Srdjan Krco, Machine-To-Machine Communications -
Architectures, Technology, Standards, and Applications, Edited by Vojislav B. Misi¢ and
Jelena Migi¢, Publisher CRC Press, Boca Raton, FL, USA, July 1, 2014 by CRC Press
http://www.crcpress.com/product/isbn/9781466561236, ISBN: 978-1-46-656123-6

5. Chapter_09_Traffic modeling for M2M communications, Authors: M. Laner, N. Nikaein, P.
Svoboda, D. Drajic, M. Popovic, S. Krco, Accepted Avgust 2013, January 26, 2015,
Woodhead Publishing Machine-to-machine (M2M) communications, architecture,
performance and applications, ISBN-13: 978-1782421023

V nociiedrem nemo2o00utitFeM nepuooy:
1. Chapter 08_ IoT European Large-Scale Pilots - Integration, Experimentation and Testing,

Sergio Guillén, Pilar Sala, Giuseppe Fico, Maria Teresa Arredondo, Alicia Cano, Jorge
Posada, Germéan Gutiérrez, Carlos Palau, Konstantinos Votis, Cor Verdouw, Sjaak Wolfert,
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George Beers, Harald Sundmaeker, Grigoris Chatzikostas, Sébastien Ziegler, Christopher
Hemmens, Marita Holst, Anna Stahlbrost, Lucio Scudiero, Cesco Reale, Srdjan Krco, Dejan
Drajic, Markus Eisenhauer, Marco Jahn, Javier Valifio, Alex Gluhak, Martin Brynskov,
Ovidiu Vermesan, Frangois Fischer and Olivier Lenz, Cognitive Hyperconnected Digital
Transformation - Internet of Things Intelligence Evolution, Pages 221-282, Open Access
Research Book from River Publishers, 2018
http://www.riverpublishers.com/research_de‘[ails.php‘?book_id:456

Editors:

Ovidiu Vermesan, SINTEF, Norway

Joél Bacquet, European Commission, Belgium
E-Book ISBN: 9788793609105

DOI: 10.13052/rp-9788793609105

Chapter_03_End-user engagement, protection and education, A. Rodriguez, S. Ziegler, C.
Hemmens, A. Huamani, C. Reale, N. Stembert, D. Hemment, R. Heymant, J. Breuer, D.
Drajié, , Internet of Things Security and Data Protection, Pages 173-189, Springer, 2019.

Editor: Sébastien Ziegler

Print ISBN: 978-3-030-04983-6

Online ISBN: 978-3-030-04984-3

DOI: https://doi.org/10.1 007/978-3-030-04984-3

Kareropuja M20

Hagedena bubnuozpaguja obyxeama nepuoo npe uzbopa y npenixoono 36arve:

l.

Dejan Drajic, Nedeljko Cvejic, “Adaptive Fusion of Multimodal Surveillance Image
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Llutupauoct panosa [Jejana Jlpajuha Oe3 ayrouutaTa CBUX KOayTopa obyxsata 194 nurara, rjae cy
92 nuTara y TOCHEAmuX MeT rojuHa (h-index 8; u3Bop: 6asza nojaraxa SCOPUS, mapt 2022.
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1. Paguo je kao mcrpaxupau capajnuk Ha ET® y beorpany Ha NETOrOAMINELEM MPOjeKTy
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Peny6nuke Cpbuje

2. PYKOBOJIMO j€ TpOjeKTAMa (TEXHHYKH OArOBOPaH) ysohema VoIP tenedounuje Gasrpane Ha
MMCy y Tenekomy u MTEJly Lipna I'opa (2006-2009)




3. TP32007 ,MynTucepBHCHa ONTHYKA TPACHCIOPTHA nnarpopma OTNI10/40/100Gbps  ca
DWDM/ROADM w Carrier Ethernet JyHKUMOHATTHOCTUMA™ A koju (puHaHcupa MUHHCTAPCTBO 33
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7. ®I17 npojext: SocloTal - Creating a socially aware and citizen-centric Internet of Things, FP7
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9. X2020 npojext: U4loT — ,,User Engagement for Large Scale Pilots in the Internet of Things®,
H2020 Contract number 732078
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1. X2020 npojext: WeLive — A neW concept of pubLic administration based on citizen co-created
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2. X2020 npojext: UdloT — ,,User Engagement for Large Scale Pilols in ihe Iniernel of Things™ ,
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4. nporpam VJEJE ®onja 3a HayKy Peny6nuke Cpbuje, npojeKT: hi-STAR . Hybrid Integrated
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1. Jejau JApajuh ,Yeon y M2M (Machine-to.Machine) KoMyHHKaLuje, AKajeMcka Mucao,
Vaupepsuter y beorpamgy — ENeKTPOTCXHUUKH daxymrer, beorpan 2016, ISBN: 978-86-
7466-591-6

2. Jejan Jpajuli ,¥Yson y HoT (Internet of Things), AxajemMcka MUCA0, YHHBEP3UTET y
Beorpany — EnexrpoTexHuKu taxynrer, beorpan 2017. ISBN: 978-86-7466-670-8

3. Jejan Jdpajuh ,llametnu rpajioBu’, AkaJaemcKa MHCAO, YuupepsuteT y beorpany —
Enexrportexuuuku dakyiret, beorpan, Mapt 2018. ISBN: 978-86-7466-723-1

4. Jejan Hpajuh ,busnuc mojend 3a HoT peema®, AkaaemMcKa MHCAo, VHUBEP3UTET Y
Beorpany — Enexkrporexuuiku (Gakynrer, Beorpaa, HeuemGap 2018. ISBN: 978-86-7466-
762-0

Tocryjyhu npodecop:




1) University of Siegen, Germany 12.4.2018

“IoT Communication Technologies for Smart Cities”

Harpaja 3a Haj00/bH HAY4YHH paj:
Diego Lopez de Ipina, Pauli Misikangas, Emaldi Mikel, Aguilera Unai, Dejan Drajic, Sillaurren

Sara,

“EMPOWERING CITIZENS INTO CO-CREATORS OF DEMAND-DRIVEN PUBLIC

SERVICES?”, na xoupepeHuuju: 4th International Conference on Connected Smart Cities 17 — 19
July 2018, Madrid, Spain.

VBOIHA MPeaBark-a HA HAYYHHM KOH(epeHIujama i Apyra npeiasama 1o NMO3UBY:

Tpenapamse mo mo3uBy: ,Novi Sad — Smart City”, Smartpolis Workshop 31.5.201 8.
Budimpesta

TpenaBame Mo 1o3uBy: “Driving innovation based on IoT in Serbia”, 1EEE Standards
Industry Forum, loT Standards and their impact on industry in Bosnia and Herzegovina -
Banja Luka 23rd Nov 2018

Tpenasawe 1o nosuBy: ,,Novi Sad Evolution Towards Smart City*, 5th Hungarian Future
Internet Conference 2018, 28th Nov 2018

Tlnenapuo usnaramwe XVIII mehynaposnnu cumnosnjym MHOOTEX-JAXOPUHA 2019, 20
- 22. mapt 2019, Jaxopuna, PC, buX, TTPEJABAIbA 110 MO3WBY “Tlamernn rpajosu -
KOHIEIT, U3a30BU W TPEHI0BH”

TIpenaBarbe 1o NO3uBY: ,,[laMeTHH rpajoBy 1 HoT*, 1oT EESTECH Challenge 2019,

28.3.2019. , Enexrporextutdky haxyirer, beorpaj
[TpenaBame Mo MNO3UBY “Ynotpeba OTBOpEHHMX MOJATaKa 3a Ko-Kpealujy arvinkauuja 3a

rpafjane”, @aKysTeT TEXHH4KUX HayKa, Hosu Capn y okBupy ,,Heaeme 0TBOPEHUX 0J1aTaKa
2019%, a y cknormy mpojexra “OTBOpeHH nojaly — OTBOPEHE moryhHoCcTH,

Ipenasamwe no nosusy “MoT - mururanHa Tpancopmarmja y Hpakcu”, JATYM [JIAun
Texuonowxor YMeha koudepenumja, “Crown plaza”, beorpan 16-17.4.2019. JATYM
2019 — ITocnoBHa peiena

[IpeaBame N0 MO3UBY, ,Novi Sad Smart City*, URBIS Smart City Fair, 4-6 June 2019

Key note speaker (invited paper): “Towards a New Concept of Public Administration on
Citizen Co-Created Mobile Urban Services”, Conference, the e-Future of the Cities eFoC,
Belgrade 24-25.10.2019

Vyemfie y nanenuma:

Mogepatop nanena: “loT u funkeiji razvoja Pametnih i sigurnih gradova”, 4 — 6. oktobar
2017. Beograd, Medunarodni sajam pametnih tehnologija — Pametni i sigurni gradovi —
iSEC

Chairman of the technical and information session “Building Smart Society” 25th
Telecommunications forum TELFOR 2017, Serbia, Belgrade, November 21-22, 2017
Vyecuuk mauena: , The role of telecommunications in the development of smart cities”,
organized by Serbian Chamber of Engineers and Forum of Advanced Technologies,
Thursday, October 24, 2019, https://www.telsiks.org.rs/panel/

Mopneparop nanena: ,,5G: ecosystem and challenges of its application in Serbia™ na ,»3G and
enabled technologies Conference®, 30.10.2019. Belgrade City Hall, Confindustria Serbia,
Italian Embassy, City of Belgrade
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- Mojeparop nasena: ,,Otvoreni podaci na lokalu u Srbiji Podaci i eUprava®, Iskra za
buduénost, 6.3.2020. Beograd, Palata Srbija

- Special session organizer and chair: “IoT Applications, State-of-the-Art and Beyond”,
Telsiks, 15th International Conference on Advanced Technologies, Systems and Services in
Telecommunications, 20-22. Oktobar 2021, Ni$

OnyKoM “AreHuuje 3a KOHTPoJly U o0e30jeljere KBanuTeTa BUCOKOr obpazosama’ y LIpHOj
T'opu, WMEHOBaH je 3a “EkcriepTa 3a aKpeJUTauujy CTYJMJCKMX Iporpama OJHOCHO
peaxpeTaIijy BUCOKOT 0GpasoBarma’ Bpoj 01-630/20-31/2, TToaropuua 24.7.2020.

Jp Jejan Jpajuli je unan je mehynapomnor yapyxema IEEE (senior member)y n [Ipyursa
32 TeJeKOMyHMKaluje. PeLleH3eHT je Bulue MeyHapo/IHuX 1 nomahnx waconuca (IEEE Internet of
Things Journal M21a, MDPI Journals: Atmosphere, Electronics, Sensors, Applied science, IoT,
Computers, Facta Universitatis, Series: Automatic Control and Robotics Facta Universitatis,
Series: Electronics and Energetics, EURASIP Journal on Wireless Communications and
Networking, IEEE Transactions on Vehicular Technology, Ad Hoc & Sensor Wireless Networks,
Transactions on Emerging Telecommunications Technologies, Wireless Communications and
Mobile Computing, Communication Lelters, Telfor Journal).

E. Ilpuka3 u oleHa HAYYHOr paja Kananaara

Kanmupar ap Jejan [lpajuh o0jaBno je yKyNHO OCaMHaccT pajoea y 4aconucHMa
MeljyHapoHOr 3Hadaja ca UMMakT (akTopom, O yera je AeceT pajioBa y nocie/imemM H360pHOM
nepuoay. Panosn npurasajy obnacrs M2M KOMYHMKALMja ¥ CEH30PCKUX MPEXKA.

V nepuody HaKoH u30opa y NOC/eAbe 3Babe HAy1HN CapajiHHK KaHnaaT je jao 3HavajaH
JOTPUHOC U3 BULIE 00JIACTH: aHAIM3A U npumena jeprunnx (low-cost) censopa y pasiHiuTUM HoT
obnactuMa (npaheme KpanuTeTa Baslyxa, MH/LyCTpHja, MOJbONPUBPE/Ia), IPUMEHA MJI (Machine
Learning) Texuka y 00paaM  NPUKYIUBEHHX —CCH30PCKMX — rojaTaka v - aHajlusu
TeneKoMyHMKaluoHor caobpahaja, pasgojy anroputama rpynucara KOPMCHUKA y MacHBHUM
MIMO (Multiple Input Multiple Output) cucTemuma, MCIHTHBAILY H robossuiay 6e3dbeaHocTd
usmuxor cnoja y BexuHuM CEH30PCKMM Mpexama U MpuMeHH High-Frequency Surface Wave
Radars (HFSWR) panapa 3a Haarjieame Mopa Ha OTH (Over-the-horizon) aucrannama (aHanusa u
o6pajia Jo6HjeHNX CITMKA U CATENTUTCKO KOMYHHKALHOHOT JIMHKA).

V HacTaBKy M3/BajaMo 5 Haj3HauajHHjHX HAy4HWX OCTBapeHa y KOjuMa je NOMHHAHTaH
MOTIPHHOC KaHAMJaTa HAKOH H300pa y MOCIIENHE 3BAH:C:

1. Hus pajgoBa koju ce 06aBe HCHUTHBAHCM moryhnocti kopuihema jeQTHHHX (low-cost)
ceHsopa 3a Tpahieme KBaJMTETa BasayXa (CO, NO2, PM10). Cappemenu TrpajoBn Cy TycTo
HaceJbEHH TPOCTOPH 1 GpOj JbY/IM KOJH JKMBH Y IpajoBiMa ce To/iMHama nosehasa 6p30. CraHuue
23 Hajregame Basdyxa noctoje y ehuHu rpajosa 3a npalicte 3arahemwa Basmgyxa. Mehyrum,
HIXOB Gpoj je HeloBObaH UMajyhn y BUjly BUCOKE TPOLIKOBE CTAHMLA, Kao U TOJIHILILE TPOLIKOBE
xanuGpanuje. [ToTeHIMjaHO pelcke je ynotpeba jeTuHUX CEH30pa 33 npahierse MNOBE3aHUX
napaMeTapa KBaJMTeTa Basjlyxa, alll OHM HHUCY TNOYy3/aHu 36or Majne TAauHOCTH, Npobiiema ca
KanuOpaLyjoM ¥ KpaTKOr JKHBOTHOT  IIMKJLyCa. YV OKBHpY WCTp@KuBatba [MPEJIONKEHa e
MeTojioNlorrja 3a Kanubpauujy roToBUX jepTHHMX CEH30pa KBajuTeTa Basiyxa KopuinheweM
CTATMCTMYKMX anroputama W BpepHocTd offset-a ca  3BaHHHHMX jaBHUX MEpHMX CTAHHIA.
Iepdopmance THX censopa (TauHoCT Meper-a) BEOMa Cy OCET/bHBE HA PaJiHe yCJOBE OKOJUHE, j.
peslaTMBHY BIIKHOCT UM TeMIeparypy Baslyxa, 3Gor mpoleca fIETeKLMje raca, Koju yKibydyje
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NPUITMYHO CIIOXKEHE peaklje y 3aBHCHOCTH O] YCJIOBA OKOJIMHE, a ofrosapajyhe Xemujcke
peakiuje Takohe Bapupajy 3aBHCHO oJ A00a jaHa/HONMM, WTO AOAATHO ymamyje nepdopmaHce
censopa. ITpoussohaum censopa, rexepanto 06e36elyjy xopekuuone paxkrope 3a Temneparypy u
penaTUBHY BJIAXHOCT, Mel)yTHM, 3a Crio/ballibe YCJIOBE y KOjUMa € peNlaTHBHA BJAXHOCT W
TeMIeparypa MOIY 3HAYajHO MPOMEHWTH Ha JIHEBHOj M CE30HCKO] OCHOBH, noTpebHO je
uMIeMenTupaty  coducrhiupanyje Kxopekuuje. llomMeHyTa OCETJBMBOCT OBHMX CEH30pa Ha
TEMIICPATypy U PENaTHBHY BJIQKHOCT BasfyXxa Ce TEIIKO MOXKE MOJENOBATH jeLHOCTABHOM
(yHKIMjOM, M Kajia ce pajd O MOJACJIOBAlbY PA3MTHYHTHX 3aBUCHOCTH HEOIXOJHO j€ MPUMEHHTH
KOMIUTEKCHMje anate Tj. maumucko yuewe (MJI - Machine Learning). Tectupano je Buiue
pasiMYMTHX ANrOpHTAMa MAlIMHCKOT yuewa: JlnneapHa Perpecuja, Support vector machine
Perpecuja, Ada Boost Perpecuja, Random Forest Perpecuja, Perpecuja nomohy HeypanHux Mpesxa.
Y KOHTEKCTY alropuT™a Koju uMa Haj6ose nepdpopmance, Random Forest ce nokasao kao Hajbosbu
y CBMM clieHapujuMa (OcMM Y ciydajy rae ce rnocmatpa Koueutpaudja NO2 raca y rpynu
nonataka debpyap-anpun, rie Hajbose nepdopmance uma Ada Boost, koju noxasyje AHCKPETHO
Gome nepdopmance oi Random Forest anropurma). Pemerse koje Hajsuile obehasa 3a KBaIUTETHO
npaheie KBaIUTETa Ba3lyXa, NPEACTaB/ba KOMOHHALM]Y TOMEHYTHX MEPHHX CTaHWUA (jaBHC M
,low-cost“ MepHe cTaHHMIlE), OJHOCHO CTBapame XHOPHIHC CEH3O0PCKE MpExe Koja KoMOUHYyje
Haj6osbe Ofi OBa JBa TpUCTyna npahierma KBaTUTETa BasjyXa. Y XHOPHIHO] CEH30PCKOj MpEXH,
peepenTHa cTaHvia 3a mpahieme KBajuTeTa BasAyXa je MOApKaHa oj cTpaHe Buuie ,Jow-cost™
ypehaja. Ha oBaj HaumH, CEeH30pH Cy BUPTYEIHO JOLMPaHH ca pe)epeHTHOM CTaHULOM 3a npahere
1 HBHXOB TIPOLeC pekanubpallyje je MHoro nakiun (unme ce obebelyyje seha TaunocT Meperba), 0K
cy pedepenTHe cranuie 3a npahiere noboJbliaHe MPOCTOPHO PacriopeeHHM KOMIIIEMEHTapHUM
MeperuMa. AKO HEKH OJf CeH30pa TMOMHY fa MOoKasyjy 3HaKe HenpeluusHocTH, pekamnGpaimja ce
MOYXe M3BPIIMTH KopucTehin rojatke ca ped)epeHTHe MepHe CTaHuIe 3a Tpaheibe WM YHAKPCHOM
KanubpaLMjoM e Ce MOXKE KOPHCTHTH ,,low-cost™ cTaHuLa Koja je HellaBHO Kanubpycana crnpam
oaropapajyhe pedepentHe ctanuie. PesynTati OBUX HCTPaKUBaa Cy MyOJIMKOBAHH Y pajloBUMA!
M21.3, M21.4, M22.5, M23.10, M33.9 u texHrukuM petersuma (2 M85).

2. Y anammn npumene High-Frequency Surface Wave Radars (HFSWR) panapa 3a
nagrnename mopa Ha OTH (Over-the-horizon) aucrannama, ucTpakuBamwa Cy (oKycHpaHa Ha
aHanM3y yruuaje wyma resepucanor LED (Light-emitting diode) ocseTiberem na nepdopmarice
pazapa. [IpBo cy Mepera eIeKTPOMarHETHHX cMeTHbH n3asBaHnx LED ocBeT/hemeM ClpoBe/ieHa y
AHEXOMYHO] cObH, Kako G ce eNMMHHMCATM YTHULAjH JIPYTHX M3BOpA CMETH:M, Tj KaKo 6u ce
dokycupanu camo Ha yTHUAj cMeTibi Koje u3askBa LED ocpeTsbeme. YTBpheHo je aa ce
HajsHauajHuje cMeTe y HF oncery crsapajy y oncery 6 — 12MHz. Haxou Tora, cieneha HFSW
pajapcka mepersa cy ypaheHa y peaHUM TEPEHCKHM YC/IOBHMA Ha PajHo) ¢bpexBeHuuju ox 6,7
MHz. AHanusupan je yruuaj LED oceetsbema na HFSW panap xopumtienem RD (Range Doppler)
cika. [Ipeaiosken je HOBM airopuTaM 3acHOBaH Ha CErMEHTALMjU CllMKe W MeTojama obpaje
cnvke 3a ayromatcky jaetekuujy LED wyma y HFSW papapckoj RD canuum. Ipeamoxenu
ANrOpHTaM je excnepumeHTanHo mnotephen kopuiuhewem rogataka jobujennx ca HFSW
pajapckux nokalpja koje ce Hanase y ['Bunejckom sanuy. IlokasaHo je ja je MpesiodKeHH
anroputaM criocobaH J1a uaeHTHduKyje W eluMuHMIIE myM Koju notude on LED jmuoma ca
peposaTHohom o 91%. Kao ciiemehn Kkopak y HCTpaupamy JaT je [MpuKas pasBujeHe
naGoparopuje 3a MoT koMyHukanuoHy uH(PacTpyKTYpy 3a Haj30p MOpa y EKBATOPHjalHHM
obnactuma. TIpejcTaBbeHo J1abopaTopujCKO OKPYKEHE je AM3ajHMpaHo Kako OW ce OJlaKliao
NpPOLIEC MPOJeKTOBaa NOMOPCKE CEH30pPCKE Mpexe y obnacThma rie KOMyHHKALMOHA MpPExKa
3aBHCH Off NPEHOCA MOJATAKA MpPEKO caTeJuTcKux Besa. Ilowrto je oBo yoOuuajed ciy4daj y
ExBaTopujaiHoj obmacty, Tokom pasBoja naboparopuje MoT KoMyHHKalMOHE HH(ppacTpyKrype
kopmhend cy CTBapHM NOJIALM NPUKYNJBEHH TOKOM pa3BOja MPEXe MOMOPCKOr Haj3opa y
I'BUHGjCKOM 3aiBy. Pa3sBHjeHO 1a6OpaTOpPHjCKO OKDYXKCHE YMHOTOME OJaKulaBa —paspoj
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KpuTHUHMX (QYHKLMja MPEXe 3a TOMOPCKM HAaA3op, Kao HITO €Y ANTCOPUTMHM 38 WHTETPaLH]jy
fojiaTaKa, ocebHO OHM KOjU CE KOPHCTE 32 MYJITH CEH30PCKY unTerpaiujy Ha OTH mucranuama.
[jiaBHa MPEIHOCT MPEJIOKEHOT  JaB0paTOpHjCKOr  OKPYXKeHa je yK/byuMBame CHMYyJaLM]e
CcaTe/IMTCKE BE3€ KOja 3HauajHO MPoLIMpYyje 00uM MojpKaHuX HoT pewema y opehemwy ca Apyrum
nocrojehum MoT naGopatopujama. Vnotpeba u nepdopmance MpeaIoKeHOr nabopaTopujcKor
OKpyIKemba Cy BepH(UKOBaHE pasBojeM MOTIYHO ONepaThBHA PEalte Mpexe TIOMOPCKOT Hazizopa y
I'Bunejckom 3aymBy. KoHauHO ¢ oGaupom ja je xommnerna HMoT OTH undpactpykTypa 3a
[OMOPCKH HaJi30p TocTaB/beHa y I'BUHE]CKOM 3aTHBY, KOjH 360T CBOje TPOTICKE KIIMME NpPe/ICTaBba
HeIIOBOJGHO OKPYIKEIbE 33 CEH30pe M KOMYHHKALWje, WCIMTaHe Cy nepdopmance yciyra 'y
pasIMYUTHM METEOPOJIOLIKIM YCIIOBAMA cneruunum 32 ['BHHEjCKY 3a1KB. YCIER HETNOCTOjarba
MOBHIHMX KOMYHHKALOHMX MPEXa M yCiie/] BACOKE [EHEe pyrHX KOMYHHKAaIHOHMX TEXHOJIOTH]a
Ka0 KOMYHMKALHOHA WH(pacTpyKTypa u3mel)y egeMeHTa MpeXe KOPHCTH Ce CarTe/uTCKa
koMyHuKaumja. Llpsb je Ouo ia ce MaTeMaTHHKy ONUILC YTHIa] HEIIOBOJbHMX BPEMEHCKUX yCIIOBa
Ha nepdopmance cepsica kako Gu ce OH yONaKHO MAKBUBUM [IEJIOKYITHAM JIM3aJHOM CHCTEMa H
KaKko 6u ce 06e30e Mo KOHCTAHTaH KBAIUTET CepBUCca. AHAIM3E TIpUKasaHe y painy nokasyjy ja je
TPOCEYHO Kalllkberse Y peHocy oko 90 ¢, v fia MOKe Ja 110pacTe 10 oko 120 ¢, wro je o KJby4He
BAXKHOCTH 3a JM3ajH anroput™a 3a Qysujy mojaraxa jo6ujennx oy ceHsopa. Baimpuaumja aHanse
je ToKazaHa Kpo3 BMCOK KBAJIUTET pasBHjEHMX CEpBHCA Ca BEPOBATHONOM MpeKiza Besc 01 CaMo
0,1% y HajcylIHUjUM MecelnMa Jo 0,7% y HajKULIHAjUM MECELMa MECCLH. Paj xoju je oBle
MPEACTAB/LEH MOXKE CE KOPUCTHTH Kao CMEpHHLA 33 TPHUMCHY peliierba TIOMOPCKOT Haj30pa 'y
JPYrAM eKBaTOpHjaHuM pernonnma. LliTapuiue, CTCHEHO MCKYCTBO TIPE/ICTABLEHO Y OBOM pajy
snauajHo he onakiat Gyayha npowmpersa nocTojehie Mpexe TIOMOPCKOT Ha/i3opa ca BULLEC HFSW
panapa. Pesynrary OBHX MCTpaiuBamba Cy nyOnMKoBaHU y pajoBuMa. M21.1 (pan y BpXYHCKOM
MeljyHapoqHOM yacomnucy ca [F=4.098), M21.2, M22.4, M33.6 u M33.8, a kanguuar ap Jejan
Jpajuh je Ouo npejceHUK M 4jiaH KoMHucHje 3a ofdpany JIOKTOPCKE AucepTallje KaHau/aTa
Huxone Towwha ,,Mutrraumja neratusHor edexra paanjauronor LED myma Ha KpaTkoTanacH!
pajap merosama obpazie RD cimke™ Ha Caobpahajuom Paxynrery, Yuupepsutera y beorpay.

3. [NpequkiMja 1 TIAHUPARE caobpahaja y moctojeiuM TeNEKOMYHHKAIMOHUM MpeKama CBE
BHUIIE CE OPUjEHTHINY Ka TNOBe3uBamby (UIMHKUX ¥ BUPTYCIHHX ypehaja na Ga3n Kopuiihesa
aKkTyeJHuX koHLenata M2M xomynukauuje, BCM u MoT. Tlopen cse seher 6poja MHTENUTEHTHUX
ypehaja, y Mpexkama je CBe BHILEC NPUCYTHA W PAsSHOBPCHOCT BUXOBE MPUMEHE IITO YTHYC Ha
MOCTABJbAM-E PA3IMYUTHX 3aXTeBa M CrpaHuvcH:a Koja ce OjiHOCE Ha Op3uHEe MpeHoca Mojaraka,
BeJTHUMHE TAKETa, KAlllbema, MOy3JaHocT, paj 6e3 Hajzopa “0BeKa MTA. VY uusby UCTpaXKMBama
NPUKYIIbAILE M0J1aTaKa 32 MOJENOBARE NPOCeHHOr downlink mMpexHOT NpOTOKA Ay ayTomyTa y
re0-1POCTOPY UCTPaxuBarba, ypaheHo je Ha HMBOY KOPUCHUKA M Ha HuBOYy nojeauHux hemja. Y
pobujenoj 6asun 3a JITE mpexy KOja ce cacToju OJi YKYITHO 71.053 wmepewa, BPEAHOCTH
NPOMEHJLUBHX CY PErMCTPOBaHE y NEPUOaY Off 30 naHa, ca jeAHOYACOBHOM (PEKBEHIMOM MEeperba
y TOKy JaHa, MO TOjeMHUM henujama Koje CHUIHAIOM NOKpUBajy MNOCMAaTpaHd reo-mpocTop
anaiusipate caoGpahajHuue. Kpeupaiby NpeMKTUBHOT MOJENa, 3aCHOBAHOI Ha BEIITaYKOj
Heyponckoj mpexu (AHH) — puiecnojHom nepuernrpory (MJII), nperxonuno j& CTPYKTYpHpae
cera MCTPAKMBAYKMX TOJATaKa y ynasHo/usnasHe Bextope y Excen dajmy. Y paay, monen MJIIT je
kpeupan y codreepy IBM SPSS Statistics KOju KOPUCTH HENMHEAPHO MOJCIIOBALE 338 OTKPHBAILE
COKEHHX oaHoca u3Meljy TPUKYIUbCHHX nojataka. Kssplicha je obyka M TecTHpame BHILE
pasmauntix MIIIT moxena, y3 pasidyuTe kombunauuje mapamerapa. Ha cxymy mojaraxa 3a
TecTHpame je MW3BpLIeHA BajjaLuja CBAKOr [0jeAMHAYHOr MOJIENIa, Tj. MpPOLEHa HEeroBor
KBAJIMTETA HA OCHOBY peNaTUBHUX KkpuTepujyma: PE (penatusHa rpewka) u P2 (kopenanuja).
Pesynratd MCTpaXkKuBar-a Cy MOKa3aau ja KpeHpaHu MUJIIT mozen, Ha ocHoBy 17 onabpaHux
yNa3HUX/HE3aBUCHUX T1POMEHIHUBHX, npexpuha BPEHOCT MPOCEUHOr MPOTOKA MojaTaka Mo
kopucHuky ¥ no henuju y JITE mpexu, ca onpehenom Bpeanowhy PE Ha OCHOBY Koje ce
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npolLemyje HheHa TauHoCT. BUIIeCTpyKnM obyxama u TecTUpamem 30 pasTuIMTHX BapUjaHTH
MoOJIeNa BUILECIOjHOr TepUenTpoHa, n3abpa je ¢uHanHE MOJEN 4Mja je MpocevHa TadiHOCT 3a
npomensbuy Cell Downlink Average Throughput 89,6% (PE = 0,104), nox je 3a NPOMEHJBHBY
Average User Downlink Throughput mpoce4na Ta4HOCT 88%. (PE = 0,120). P2 koju oarosapa
Haj6osbeM MOjeUHAYHOM pe3yNTary y BUIIECTPYKO] 06YLM ¥ TECTHpamy u3abpaHor MUJITT mopena
y npepsubay Cell Downlink Average Throughput 0,899, a y npexpuhary Average User
Downlink Throughput npema HoNa3HO] MPEXH, HEroBa BPEAHOCT je 0,885. Pesynrat OBHX
HCTpaXKKBata Ccy IIyOJMKOBaHU Yy pajaoBHMa: M22.2 (pam ca MOMEHYTHM €KCIEPUMCHTAIHO
MPUKyIUbeHuM Nofauuma), u M33.11, a kanpupatr ap Jlejan [lpajuh je 6uo MeHTOp Yy U3pany
JIOKTOpCKE  Jwiceprauyje Kanaunara Mupka Crojurha ,,AfanTHUBHH MOJEIH EHTPOIIHjCKOT
KOJIOBaa, KOMYHHKAllMje BHPTYIeHMX M (U3NIKHMX CEH30pa 3a npeaukuujy caobpahaja y
mpexxama“ Ha Caobpahajuom Dakynrery J1060j, Uctouno Capajeso, PenyGnuka Cpricka, bocha u
XepueroBuHa.

4. Ipoyuasame ZFBF (Zero-Forcing Beamforming) ajropurama Tpynucama KOpUCHUKA Y
macusEMM MIMO (Multiple Input Multiple Output) cucTemnma. V ucTpaxkuBambuMa je ypaheHa
codTBepcka MMIUIEMEHTalMja TOCTOjehuX — anroputama  rpynucatba KOpUCHUKA a TOTOM
xopuihiereM cOPTBEPCKOT TaKeTa MATJIAB ananusupane cy rnepdopmaHce OBUX ajiroputama Ha
OCHOBY KpUTEpHjyMa YKYITHOI' Karauurera MacMBHUX MIMO cucTemMa ¥ M3BpIICHA j€ MpOLieHa
mUXOBEe pauyHcke cioxeHoctd. Hapeana dasa McTpaxuparma cacrojajia ce OJ aHaju3e METOMa
peammsanmje roctojehinx anropurama rpynucama  KOpUCHWKa H BUXOBE  MOTEHLMjaJHE
ONTHMU3ALM|E Y LMJbY CMamermha MehyKOpHCHHYIKE nHrepdepeniuje y macuBum MIMO cucrema
¥ WUXOBE ajanTalije ca ojroBapajyhoM TEXHHKOM BHILECTPYKOT TIPHUCTYHA 33 onpeheny HoT
arumkauyjy y SG Mpexu. 3ak/bydeHo je Ja cy 106po TIO3HATE LIEME JIMHEapHOT NPEeAKOUpar-a
MaJie CIOKEHOCTH TpeHyTHO npumersene y JITE mpexama, MeljyTHM, OBE Leme MoKasyjy 030nibHe
HEeIOCTAaTKE Y CLEHapHjiMa Kajla Cy KaHalu KopucHiKa y CHAXKHO] Kopenauuju. HemuHeapHe weme
npeaKoaupama nokasyjy 6osme nepdopmance, ain je mUXOBa CIOXKEHOCT H3Y3€THO BejnKa 3a
MMIITIEMEHTALH]Y Y PeaTHoM BpeMeny. J[BOCTENEHe WeMe PEAKOAMPatba, NPEIONKECHE Y TipoLiECY
craugapausammje 3a 5I° Hosu pamno (5T HP), xomMOuHyjy OBa [Ba MpUCTyNa W pejICTaBIba]y
TIPUXBATILUE KOMIPOMHC HM3Mely pauyHCKe CIOKCHOCTH H nerpafaimje reppopmancu. Tlpe
TIpUMeHe MOCTYTKA MPEJAKOAUPAba, KOPHCHHLN 6u tpebano ga Oyay TpaBUIHO pacnopeljenyt y
beamforming roArpyne, ajgu ONTUMAIHO PENICHHE 33 nipoGriem n360pa KOPUCHNKA 3aXTEBA HCLPITHY
npetpary Koja je HEM3BOAJBMBA Y NpPaKTHHHUM cuenapujima. CyOoNTHMaIHH [PUCTYIH
rpyMUpamy KOPUCHHKA yrJaBHOM Cy Guiu yepencpeeHn Ha MAaKCUMM3ALM]y KamauureTa Kpos
greedy onabup Kopuchmka. HepapHo je yBE/CH KOHUENT Tpynucaiba KOPUCHHKA KOju Ce
rpeKanajy, rie ¢e OCHIypaBa /1a je CBaKh KOPUCHUK pacriopeheH y HajMake jeAHO) beamforming
noarpymu. TlpeanoxeHa je HoBa ABOCTETIEHA TEXHWKA NpPEAKOAMpaiba na MY-MHMO, xoja je
3acHOBaHa Ha mpeksianajyheM MpucTymy rpynucama KOPUCHUKA H NPOLCHCHA je meHa pauyHcka
cnoskenoet M mepdopmance y MoT opujentucaHom 5" okpyxewy. llpemioxeHo peiiche
npuMersyje JIBOCTETIEHO NPE/IKOANPAE Y KOME JTMHEapHO Zero Forcing (ZF) notuckyje cMeTme
usmely beamforming noarpyna v HEIMHEAPHO MPEAKOAMPAC Tomlinson Harashima Precoding
(THP) ymamyje MehyKOpUCHHUKE CMETIbEe yHYTap MOATPYMNa. [pexnanajyhu npuctyn rpynncamwy
KOpHCHHKa omoryhasa A10AaTHO nobosbluame Kanauurtera, 4ok ZF-THP nmpeaxoinpame MOCTHKE
paBHOTEXY M3Mely nopeharba KanauuTeTa W patyHCKe CIOKEHOCTH. [TokasaHo je ja IpeANoXKeHH
anroputam mocTidke 10 45% Behu KamauuTeT CHCTeMa Ca HIDKMM PElOCIe/oM CIIOKEHOCTU Y
nopehemy ca JBOCTENEHAM [LeMaMa NpeJAKOAUparba 3aCHOBAHUM Ha CTaHJApAHUM CTpaTervjama
rpynucama KopHcHHKa. Pesynrartu OBMX WCTpaXHBaa CY nyGnukopand y pagosuma: M22.1,
M33.3, M33.13 u M53,2, a xangupar jp Jlejan Jpajuh je Ko-MEHTOp y H3pajM JOKTOPCKE
pucepraije (y ToKy je) KaHxuaara ‘Hopha Jlykuha na EaekTpoTeXHHUKOM daxyntery y beorpany.
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5. Hcnutupame M nobosbliame 6e30eqHOCTH (HU3MUKOr cjoja y bBeXuuHum CEeH30pCKUM
mpexama. TTocieibux rojiHa, 6eXXNIHE CEH30PCKE MPEIKE CY C€ YBEIHKO KOPUCTUIIE KAO KJbYUHE
Mpexe y OKBMpY MHTepHeTa CTBapu 3a NpUKyIUbame nojaraka (Hrp ,.body area network®,
IAMETHHU TPAZIOBH, ,,smart grids”, moJbonprBpeaa, 3APaBCTBEHA 3ALTHTA, BOjHE TIpUMEHe, JKHBOTHA
CpeaMHa MTJ.), Yclea mUXOBe Jakofie yrpajme, CKanaOWaHOCTH, HHCKE LeHe W ONepaTHBHA
(pexcubuNHOCT YBOpoBa. 3a MpakTU4HY YrnoTpeOby OeXUYHMX CEH3OPCKUX Mpexa, CUI'YPHOCT M
MOY3/1aHOCT Y KOMYHHKALUjd Mely JErMTHMHMM KOPHUCHHLMMA CY OJ MPECyAHor 3Hauyaja. 360r
NPUPOJie OTBOPEHOT MPHUCTYIA KaHaiMMa nporaraiyje, 6eXHIHa KOMYHHKaluja je BeoMa paruBa
HAa MpecpeTame MOBEPJLHBUX IIpEHOCAa Nojaraka. Y OKBHPY HCTPaKHBama aHAIM3MpaHa je
6e36enocT (PU3MUKOr Cloja MPOM3BOJBHO JMMEH3MOHHMCAHE OEXHMYHE CEH30pPCKe Mpexe Yy
npucyctBy HeoBnamhenor Hamagada. Pasmuumre weme pacriopehuBama (scheduling) oy
xopuihere Kako 61 ce nobosbliana CHrypHoCT npeHoca y npucyctsy Fisher—Snedecor F ennnra.
Takolje je y3eT y o63up m ryburak yciej npoctupama (path loss) mehy axtuBauMm 4BOpOBHMA.
Taunu uspasu 3a BepoBartHONy mpecperama (infercept) Cy U3BeJEHH HA OCHOBY ONTHMAIIHE LIEME
pacriopehupama (OC), nonuTHke pacrniopeljiBamba 3aCHOBAHOj Ha CHEUM(PUIHOj KyMYJATHBHO]
ynxkumju  muetpubynmje (LC) w0 round-robin pacniopehuBamy Kao OCHOBHOM. ACHMIITOTCKO
MOHAIIAke METPHKE TpecpeTama je Takolje MpeAcTaBbeHO Y jefHOCTaBHMjeM OOJMKY ca
NPUXBATILMBOM TAuHOCTH. JleUHHCaHK CYy KOMTPOMHCH u3Mely Oe3bemHOCTH W IMOY3aHOCTH
BEXHYHMX CEH30PCKMX Mpexka. HyMmepHuknMm pesynTaTiMa je AeMOHCTPMpPaH yTHLE] pasiHiuTHX
cTama KaHaja, pacrojara Meljy 4BopoBuMa, OpOj akTMBHMX CEH30pa, OJHOCA INIABHOI CHTHaJA U
CHrHaja TIPUCITYIIKHBAYa Kako GM ce nobosbiiac KBanuteT nepopMaHCH TajHOCTH OGexudHe
ceHsopcke mMpexe. Pesynratn cy BepudukoBann HesaBuchum Monte Kapiio cumysaudjama. OHu
Cy NoKaszajiu Jia Cy aCHMIITOTCKH H3pasy GIIHKN TAYHHAM 3a Mamu OpOj aKTHBHHX YUBOPOBA Y MPEKH,
anu cy Takohe 6unu 1 Mpuuno Tauny y BefinM GexHUIHIM CeH30pcKknM Mpexama. [TokasaHo je aa
je LIC pacriopeluBaie BuLie 3aBMCHO Of AyOuHe (euHra W BapujaLuje nyTHOT cnabubera y
oaHocy Ha OC weme pacriopehuBaiba. PesynraTh OBUX MCTpaXuBarba Cy MyOquKoBaHW y pagy:
M22.3. Jlp Jlejan Jlpajuh je 6uo uman komucHje 3a u3pafy W OfOpaHy JOKTOPCKE AMCEpTaLje
kanguaata Cphana Mapuuuha na EnexrpoHckom dakyntety YHusepsutera y Huy.

CnuYHe TeMe KaHAMAAT je pasMaTpao M y CBOJUM OCTaluM pajOBHMa, KOju Cy 00jaBJbeHH Y
npomahum yaconucuma u Ha foMalilM W CTpaHUM KoH(pepeHuujama.

Hayuna 6u6nuorpaduja ap Hejana pajuha nokasyje jia je OH H3y3eTan MCTpaxuBaY, ClOCO0aH He
camo Jia youu mpobaem U Npeanodku HOBE METOJE 3a HeroBo pellapame, Beh u jia opraHusyje u
BOJIM MJIAJIE UCTPaXKUBAYeE.

A, OneHa nenyweHOCTH YEJI0Ba

Kangunat ap Jejan Jpajuh je uzabpaun y nperxonHo 3same (BaHpeatu npodgecop) okrodpa 2017.
rojiHe, [IpH 4eMy je y TOME TPCHYTKY Yy MOTIYHOCTH HMCHyHapao yciose EnexrporexHuukor
(axynrera 3a u360p, KOjU Cy CTPOIKH OJ1 YCJI0BA KOj€ je NPONUcao Y HUBEP3UTET. Y NMepruojy fnocje
Tor m3bopa, na A0 JaHac, KaHAMJAT je WCIYHHO YycloBe 3a pe-usbop y s3ame BanpeaHor
npodecopa, nponucane uianom 33 [lpaBunHuka o M300py y 3Barbe HACTABHWUKA W capaJHHKa
Enextporexnuuxor dakynteta Yuusepsurera y beorpagy, ma cammm tum u Kpurepujyma 3a
CTHLAmE 3Baba HACTABHMKA YHuBepsuteTa y beorpaay. Konkperno, kanaupat uma cnenche
OCTBapeHE pe3yJiTaTe:

®  HayuHM CTeleH JOKTOopa Hayka u3 obyacTu 3a Kojy ce 6upa (TeneKomMyHuKauuje),
® [O3WTMBHY OLEHY CIOCOOHOCTM 3a HAacTaBHM pajl (IOHepucaHa cpejra OleHa Ha
CTy/ileHTCKMM arkeTama 4.77 y rocieisbem n300pHOM NepHoy),
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1IMa TIPOCEYHO AHTAXOBAME OJ TPH Yaca HACTABE CEIMUHMHO y NIPETXO/AHOM H30OPHOM
nepuony. Kannuaar je sanocieH ca 25% palHor BpeMeHa ¥ Ha OCHOBY aHTaXoBatba Ha
npeaMerima Ha Mactep u JIOKTOPCKHM CTy/ijaMa 3a[0B0IbaBa 3a1aTH KPUTEPHjyM.
PYKOBOJMO je uspasom 64 oaGparmeHnx mactep pasosa (16 y nocienwem u3bopHOM
nepuoxy),

Y4ecTBOBAO je y Tpu KomHcuje 3a onbpany wmaructapekux (1 y mociemem
[IETOrOMIIILEM TEPHOAY) U y JIEBeT KOMHCHja 3a oi0paHy AOKTOpCcKMX auceprauuja (6
y TociejbeM N300pHOM NMEpUoy),

3 o6IacTH 3a Kojy ce 6Gupa uma objasibeHa derHp yubenvka ¢ perensijom HactasHo-
nayunor Beha Enexrporexnmukor ¢axynrera y Beorpamy (2 y nociesem u3GopHOM
TIEPHOLY),

CaMOCTAITHO je (JopMHMPa0 TPH NpeJMeTa Ha MacTep U IOKTOPCKMM CTy/ujama,

y mociiefilbeM u300pHOM riepuopy je objapno 10 pajoBa y uacomucuMa C MMITAKT-
daxropom (4 y kareropuju M21, 5 y xareropuju M22 u 1 y xareropuju M23), wto
npema kputepujymuma EnekTpoTeXHuukor (akynrera HocH 4.93 eKBUBANCHT 6opmoBa
(cBM pajoBH Cy U3 y)Ke Hay4He o0NacTH 3a Kojy ce Oupa),

y LEJOKYITHOM OTycy, UMa o0jaB/beHMX 18 Hay4dHHMX pajloBa y 4aconucuma ¢ MMMaKT-
daxropom U3 yxe HaydHe oOmacTH 3a kojy ce Oupa; of Tora, Ha Tp¥ Hay4yHa paja je
MPBOMOTITMCAHU ayTOP,

y 1oclieImeM 3G0pHOM Meproy je 06jaBHo je 2 paja y fomahum qaconicnma,

y mnocneawem uzbopHom nepuody je objauo 17 pagoBa Ha KoHdepenjama
meljyHapoaHor (2 pana cy Guia 1o nosuBy) u jomaher sHayaja, O/ KOjHX je M3/Iarao
sehu 6poj panosa,

KoayTop je 7 nornaeba y MoHorpadujama MehynapopHor sHauyaja (2 y MOCIHeheM
U30OPHOM NEPUOAY)

unas je npodecuonantux opranusaunja IEEE u Jlpymtea 3a TenekomyHuarmje,
peuieH3eHT je Bue MehyHapoanux u gomahux uvaconuca ([EEE Internet of Things
Journal M21a, MDPI Journals: Atmosphere, Electronics, Sensors, Applied science,
IoT, Computers; Facta Universitatis, Series: Automatic Control and Robotics Facta
Universitatis, Series: Electronics and Energetics, EURASIP Journal on Wireless
Communications and Networking, IEEE Transactions on Vehicular Technology, Ad Hoc
& Sensor Wireless Networks, Transactions on Emerging Telecommunications
Technologies, Wireless Communications and Mobile Computing, Communication
Letters, Telfor Journal).

YCIELHO je ocTBapuo Mel)yHapoaHy capamy y BehieM 6pojy eBpONCKUX NpojeKaTa,
YUECHHK je Ha je/HOM TIpojexTy MUHHCTApCTBa HaJulexkHoT 3a HayKy Peny6imke Cpbuje

3. 3ak/by4aK U npemior

Ha komkypc 3a u3Gop Bampenuor npogecopa 3a yxy HayuHy 061acT TeneKOMYHHKaLWje, Ha
oapeljeHo BpeMe Of 5 rO/MHA, C HEMyHWM PajHUM BPEMEHOM 0/l 25%, jaBHO c€ jefaH KaHAMAar,
Jejan [Ipajuh, MOKTOp e/EKTPOTEXHHUKUX Hayka. Ha OcHOBY pokymeHTauuje KOjy je KaHAaupaT
MPHIIOIKHO, KOMHUCHja KOHCTATyje [a OH HCIyH:aBa CBE 3aKOHCKe, (opMasiHe U CYITHHCKE YCloBe
HaBeJeHe y KOHKypCy; TMoceOHO, KaHauaaT Uelyrasa yciose u3 [Ipasumnnka o n3bopy y 3same
HacTaBHUKA M capajgHuka EnexrporexHuukor daxynrera Yuusepsurera y beorpajy, na camum THM
1 ayTomatcku Kpurtepujyme 3a 3parba HacTaBHMKa YHuBep3ureTa y beorpany.
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VY CBOjHM J0CaJallibuM aKTUBHOCTHMA, kanauaat ap Jlejan Jpajuh je uckazao MHTCpECOBaC M
CIIOCOGHOCT KaKo 3a NeJarolIky, Tako M 3a HaydHd pajl. [loTmucHuIE oBora H3BELITaja MO3Hajy Ip
Jlejana JIpajuha xao u3y3eTHO BpeIHY ¥ KOOIEPATUBHY 0CO0Yy.

Ha OCHOBY HAaBENEHOI, MMaMO 3a/0BOJ-CTBO M dacT Ja mpemnoxumo MsGoprom Behy
EnexrtporexHuukor (axyiarera u Behy HayyHumx o0gacTH TeXHMYKMX Hayka YHHBEp3HTCTa Y
Beorpany na ap Hejana Jlpajuha usabepe y 3Bambe Banpennor mpodecopa 3a yiKy HayuHy obiact
TeJleKOMyHMKAIHje, Ha oapeeHo BpeMe 01 5 ro/iiHa, ¢ HeITyHUM PaJHIM BPEMEHOM 0J1 25%.

beorpan, 17.6.2022. ronuHe

UnaHoBH KOMHCH]E!
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