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NPB AEN/PART 1:

AncTtpakTt (Makcumym 250 360poBH)

MprumeHaTa Ha pobOTUKa BO 3EMjOAENMETO € AeN o4 TPEHAOT Ha aBTOMaTM3npare
Ha paboTuTe M AejHOCTUTE Ha NylreTo KoM ce KapakTepusupaaT CO 3rofiemMeH
du3nukn Hanop. MNMocnegHnte TpeHOoBWM BO poboTvkaTa UCTO Taka BKydyBaaT U
aBTOMaTm3aLmja Ha NpoLecH KoM MoxXat aa bugaT WTEeTHU No 34pasjeTo Ha NyreTo.
Op Aapyra cTpaHa, KoonepaTMBHOCTa U KOpAMHauujaTa ce COBPEMEHM KOHLENTU BO
pa3BojoT Ha poboTuykute cuctemn. KonepaTMBHOCT BO CMWUCOST Ha pa3MeHa Ha
nHcopmMaLmm nomery poboTute 3a HMBHaTa coctojba, No3uunja u HUBHUTE Meper-a,
pasMeHa Ha KOHTEKCTyariHMU MHGOPMaLUM Kako BPEMEHCKM YCITOBW, Temneparypa,
BETep, aTMocepcka BraXXHOCT UTH., KOHTEKCTYanHn nHpopmaumm 3a npucycTBoTo
Ha odpedeH BUA Ha LWITETHUUWM Ha MOMeTo, MepKM Ha 3awTuTa Kou Tpeba ga ce
npee3emaT UTH.
TunnyeH npumep 3a KoonepaTMBHOCT Ha poboTn € nomery MobuneH poboT Ha 3emja
N BO BO34yX. TakoB edeH pobOTCKM CUCTEM Ce OAMMKYBa CO KOMMIIEMEHTapPHOCT.
MHdopmauunte kom MobunHMoT poboT Ha 3emja He e BO cocTojba aa rn cobepe, ce
AocCTanHu of netanoTo n obpaTtHo, AeTanuTe 3a cocTtojbaTta Ha MoneTo Co Hekoe
pacTteHue, rn 0bes3deaysa MOOUNHNOT poboT Ha 3emja.
KoopauHaumjata ondaka KoopauHMpaHo NnaHMpake Ha TpaekTopujaTta Ha netake
Ha neTanoTto M TpaekTopujaTa Ha ABWXeHe Ha MOOUNHMOT pobOoT Ha 3ewmja.
KoopanHaumjata TpebGa [m[a OBO3MOXW OrpaHudyBawe Ha rpewkara BO
oAdpenyBaweTO Ha HaBuraumckite napameTtpu (nosuuuja, 6p3vHa n opueHTaumja)
Ha NeTanoTo u Ha MOGUNHMOT PoboT Ha 3emja.
MpoeKToT NpeaBnayBa KOPUCTEHE HA TEPEHCKN MOBUNeH poboT 1 netano.
Pa3BojoT Ha TEXHUKUTE 3a KOOMepaTMBHO Manupake U nokanuaupawe ke ouae
HaCcO4YeHO KOH UCTpaXKyBar-€ BO crnegHuBe obnactu:
1. Komnjytepcka Bu3Mja u pabota co eanHeyHa Buaeo kamepa 3a 3[
ManuMpake Ha OKONNHA
2. Pabota co kamepa co cnvku Bo 6nm3y MHpaupBeH cnekTap 3a ecTumaumja
Ha MPUHOCOT T.€. KONIMYECTBOTO Ha NPON3BOACTBO
3. CeHsopcka dysmja Ha Mepewa o netanoto M MobunHuMoT poboT 3a
ecTnmaLmja Ha HMBHaTa noauumja, 6panHa u opueHTauuja.
4. KoMyHMKaUMCKM OorpaHuyyBara M rpeLLkn KoM HacTaHyBaaT npu pasmeHarta
Ha wnHopMauun nomery poboTute M HMBHOTO BNMjaHWe Ha no3uuujaTa,
Op3nHaTa n opueHTauuvjara.
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Abstract (max 250 words)

The application of robotics in agriculture is part of the recent trends of automating
the tasks and the activities of people, which are characterized by increased physical
effort. Recent robotics trends are also including automation of processes that can be
harmful to human health. On the other hand, cooperation and coordination are
modern concepts in the development of robotics systems. Coopration means
information exchange between the robots regarding their condition and their position
measurements, exchange of contextual information such as weather, temperature,
wind, atmospheric humidity, etc, exchange of contextual information on the
presence of certain kinds of pests on field, protection measures to be taken, etc.
A typical example of cooperation between the robots is a mobile robot on the ground
and in the air. Such a robot system is characterized by complementarity. The
information that the mobile robot on the ground is unable to gather, are available
from the aerial vehicle and vice versa, the details regarding the state of the field with
a certain plant, are provided by the mobile robot on the ground.
Coordination includes coordinated planning of the flying trajectory for the aerial
vehicle and the movement trajectory for the mobile robot on the ground.
Coordination should enable limiting of the error in determination of the navigation
parameters (position, velocity and orientation) of the aerial vehicle and the mobile
robot on the ground.
This project foresees usage of field mobile robot and aerial vehicle.
The development of techniques for cooperative localization and mapping will be
directed towards research in the following areas:
1. Computer vision and work with a single video camera for 3D mapping of the
environment
2. Working with the camera images in near infrared range for the yield
estimation ie amount of production
3. Sensor fusion of measurements from the aerial vehicle and the mobile robot
for estimation of their position, speed and orientation.
4. Communication limitations and errors that occur in the exchange of
information between robots and their impact on the position, speed and
orientation
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JeTaneH onuc Ha NPoOEKTOoT:

BoBen

lMpumeHaTa Ha TexHornorvjata BO 3eMjo4eNueTo He e NoBeke OTBOPEHO npawane. [eHec
npuMeHaTa Ha TEXHOSOLLKNTE OOCTUrHyBakwa BO 3eMjofeNnveTo e npallake Ha npaBurieH n
afjekBaTeH M300p Ha TEexXHOMOrMM 3a noronieMo M nokBanuTeTHO npoussoacTeo. Of
OroTexHonormn Jo poboTMYKM TEXHOMOMMU MPUMEHETU BO 3eMjogenneTo, fyreTo ce Ha nat
KOH OCTBapyBar-€ Ha MOKBaNMTETHO MPOM3BOACTBO M OArOBOP Ha ce nororiemuTe noTpedu
3a xpaHa BO rnobanHu pamku.

3emjogenvneTto e TpeTaTa ekoHOMcka cuna Bo P. MakegoHuja. Peuucu nonoBuHa opf
BKynHaTa nosplunHa Ha P. MakefoHuja, notoyHo 1,2 munumonun ha, ce knacudpuumpaHmn kako
3emjogencko 3emjuite, og kom 537.000 ha (44%) ce obpabotnueo 3emjuwite n 688.000 ha
(56%) ce noctojaHn nacuwTa. BucopaMHuHUTE 1 NnaHWHWUTE nopg wyma 3asemaat 37% of
BKynHaTa nospluHa [1], [2].

lMpumeHaTa Ha poboTuKa BO 3emjogenveTo € Aen oA TPeHOOoT Ha aBToMaTusvpare Ha
paboTuTte n AejHOCTUTE Ha NyreTo Kou Ce KapakTepusmpaar Co 3roniemeH (Ou3nykvM Hamnop.
ABTOMaTu3auuja Ha npouecu kou moxaT fa buaaT WTeTHM NO 34pasjeTo Ha nyreTo.
MpouecuTe Kako Npckake Ha KynTypuTe CO 3alUTUTHM CPEACTBA U U3NOXEHOCT Ha NyreTo Ha
OVPEKTHU COHYEBM 3paL NOAONT BPEMEHCKM NEPUOS, Kako TUMNYHN NMPUMEPM.

PoboTtute umaat noteHumjan 3a nogobpyBawe Ha KOHKYPEHTHOCTA BO 3€MjOAENMETO MPEKY
3ronieMyBak€e Ha KBanuTeTOT Ha NPOM3BOACTBOTO CO KOPUCTEHE HA MOAEPHUTE POBOTUYKK
TEXHOJMOMMM 3a NPOM3BOACTBO U TEXHOMOLUKMOT Hanpeaok Ha NpoOV3BOACTBEHWUTE MPOLECH.
PoboTtute moxaT ga pabortaT 24 yaca Ha AeH, MOXaT ga Kopuctat 0OHOBMMBK M3BOPU Ha
eHepruja, MoXaT ga r UCnonHaTt CTporMTe npasuna 3a opraHCcKo Npou3BOACTBO, MOBP3aHU
CO 34paBcTBeHaTa CoCcTojba Ha >XMBOTHUTE W pacTeHujaTa U CTaHgapauTe Ha XUBOTHaTa
okonuHara [3].

BakoB efeH KoHUENT Ha 3emjogenne oBO3MOXYBa yreTo Ja ro Kopuctat CBOeTO Bpeme 3a
KBanMTETHO MeHaLuMpawke Ha npou3BOACTBEHUTE npouecn. PoboTu-mawmHu kou ce
pasnu4yHM o OHWE KOM CMe HaBWKHATW Aa M rmegame Ha noneTto, pobotu kou mmaat
MOXHOCTM 3a cobupamne Ha jaborka, gomatu, jaroam kako npumep. PoboTn kom moxat aa rv
OTCTpaHaT LUTETHUTE pacTeHuja Ha NoneTo, AeHe W HoKe. TOj KOHUEeNT Ha 3emjodenuve e
doKycMpaH Ha geTanu, Ha NpPeuun3HOCT U e HapeyeH NpeuusHo 3emMjogencTBo. OBO3MOXyBa
HamaryBak€e Ha pecypcuTe Kou ce kopuctaT. Kako npumep, ngeHtndukaumja Ha 4enosu o
noneTo kou Tpeba ga ce npckaar co 3aWTUTMHUM CpeacTBa U 3aliTUTa camo Ha TUe AeN0BU U
n3berHyBarwe Ha HEMOTPEOHO Npckake Ha LLenoTo none. 3HavajHu UCTpaxyBaka, Bp3aHu 3a
oBaa npobnemaTuka, ce peanuavpaHn Bo NOCNEAHUTE HEKONKY roamHu [4-11].

OBoj NpoekT HemMa fa ondaTty pa3Boj Ha PoBOTUYKM TEXHOMOrMM KoM Ke Aaaat oAroBop Ha
cuTe NpeausBuUM KOU ce NMOCTaBEHM Npen NpeumnsHOTO 3eMjoaencTBo. Toj ke ce dokycupa
Ha JeTanM M Ke Ce HacouM KOH pa3BMBakE€ Ha HanpeoHU TEXHWKM Ha KoomnepaTUBHO
Manupawe 1 nokanusmpawe co MobunHu poboTtu. Pesynatute op anropytMmte 3a
KOOMepaTUBHO Manupawe W fokanuavmpawe co MoObunHu poboTu ke ce npumeHaT BO
NpPeLM3HO 3eMjoAEeNICTBO 3a eCcTUMaLMja Ha MPUHOCOT T.e. KONMYECTBOTO Ha NPON3BOACTBOTO
BO paHuTe ha3m Ha npouecoT. OBaa uHdopmaumja € UCKNYYUTENHO BaXKHa Ha YOBEYKUOT
dakTop 3a NpaBWUMHO MeEHaLupake Ha NPOM3BOACTBOTO U OOPXIMBOCT HA LIEMOKYMHMOT
npoLec Ha NPon3BoACTBO.

[1] Crtyaouvja 3a ogpxnvMB pa3BOj Ha OPraHCKOTO 3eMjogerncko MNpoM3BOACTBO BO
WCTOYHMOT MNNaHCKNU pervoH, YHusepsuteT loue [endes, 3emjogencku dakynrter,
Kategpa 3a 3awTuTa Ha pacTeHujaTa W XMBOTHaTa cpeauHa, KaHuenapuja 3a
pypaneH pa3ssoj, Ltun, Oktomspu 2010.

[2] HaumoHanHa cTpaTernja co AKUMOHEH nnaH 3a OpraHcKko 3eMmjodencTBO Ha
Penybnvka MakenoHuwja, MwuHMCTEPCTBO 3a 3eMjo4eNCTBO, LWYMapCTBO MU
BogocTonaHcTeo, Ckonje, Asryct 2007.

[3] The Robot Report, Agricultural robot market anticipated to reach $16.3 billion by
2020, http://lwww.therobotreport.com/news/agricultural-robot-market-anticipated-to-
reach-16.3-billion-by-2020

[4] de Croon, G., deWeerdt, E., deWagter, C., Remes, B., and Ruijsink, R.: The
appearance variation cue for obstacle avoidance, IEEE Trans. Robotics, 28, 529—
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n peanoXxeH UctTpaxyBaka

Pesynatnte og anroputMute 3a KOOMEpPaTMBHO Manupawe W JoKanmaupamwe Cco
MOOWHM poboTM Ke ce npumMeHaT BO Npeuu3HO 3eMjoAencTBO 3a ecTumauuja Ha
NPUHOCOT T.e. KONMMYECTBOTO Ha MPOM3BOACTBOTO BO paHMTe ¢ha3un Ha npouecoT. OBaa
MHdOopMaLMja € UCKITYYUTENHO BaXKHa Ha YOBEYKMOT haKTop 3a NpaBUITHO MeHaLMpamwe
Ha MPOU3BOACTBOTO M OOPXKITMBOCT HA LENOKYMHUOT NPOoLEC Ha NPON3BOACTRO.
MprmapHoO ke ce BpLUAT UCMUTYBakba HA MOXHOCTUTE 3a NPUMEHA Ha Pa3fIMYHN TEXHUKN
O4 TeopujaTa Ha BepojaTHOCT BO MPOLECOT Ha ecTMMaumja Ha MpUMHOCOT T.e.
KONMMYECTBOTO Ha MPON3BOACTBOTO BO paHUTe dhasn Ha NpoLecoT.

Bo OBOj NPOEKT NniiaHnpaHu ce cnegHnee pa6OTHI/I nakeTu koun 6u ce nisenyearne Bo
Ha3Ha4YeHUOoT POK:

PM1: MNMpernea Ha nuTepaTypa U Ha NOCTOEYKUTE TEXHONOIUMU

MpBuoT paboTeH nakeT ondgaka npebapyBake M Nperfnes Ha nocrtoevkaTa nuTepartypa
M MMa 3a uen gedmHuparke Ha TEKOBHUTE CO3HaHWja M MHOpMaLMU BO KOHTEKCT Ha
npobnemartukara Ha npoekToT. [NMpebapyBaweTo u NpernegoT ke GuaaT hoKycMpaHu Ha
CEH30pu 3a BMU3yerHa nepuenuuja, Manupawe Ha OKonvHaTta, opueHTauuja, cuctemmTe
3a cnegewe Ha ambueHTanHu napamMeTpu BO >KMBOTHATa OKOMMHA, Kako M Ha
anroputMmnTe 3a Manupakwe W nokanusauuja. MNputoa ke Guaat 3emeHu BO npensua
cneununyHoCTMTE BO BpCKa CO AOMEHOT Ha npeanoXxeHarta annukauuja (T.e. NpeumnsHo
3emjogenve).

Bp3 ocHoBa Ha nuTepatypaTa, Ke 6uae uaeHTudpmkyBaHa TeopeTcka pamka Koja ke
Guae nckopucTeHa 3a NOCTUrHyBake Ha LennTe Ha NpoeKToT.

OBoj paboTeH MakeT, UCTO Taka, MMa 3a Len MUHUMU3UPaHkEe Ha PU3NKOT Of NpUMeHa
Ha onpeaeneHn Hay4yHO-TEXHOMOLLKM AOCTUIHyBaka Npyu MMNnemMeHTaumjara.

OBoj P Tpeba aa 6uge ocHoBa 3a peanusauuja Ha OCHOBHUTE TEXHOJOLLKN MHOBaLUN
n Tpeba ga 0b6e3bean AOBONHO MaTepujanu 3a octaHaTUTe paboTHM NaKeTn.

Ha kpajoTt oz oBoj PI1 ke 6nae neduHnpaH npernegeH nsseLwuTa;.

PM2: NMpoekTupawe Ha apxXUTeKTypaTa Ha CUCTEMOT

naBHuTe npeamssuum Ha oBoj PI1 e oppegyBawe Ha NOTPeOHUTE CUCTEMCKM
KapaKTepUCTUKN, WOEHTU(UKaUMja Ha XapABEepPCKUTE U COPTBEPCKUTE KOMMOHEHTU U
nnaHupawe Ha CeBKynHaTa CUCTEMCKa apXUTEKTypa.

MpBUOT Yekop e AM3ajH Ha OOBepnMBa apxXMUTEKTypa Koja € cnocobHa aa ce cnpasu co
nepuenuujata, nokanusaumja, BOAEHETO , HaBurauwja M ynpasyBaweTo. Bo T0j
KOHTEKCT 0 BMTasIHO 3Ha4YeHe € KOMyHMKaLuujaTa Ha HajHUCKO HUBO Koja ou Tpebano aa
06e3bean ecdhvkacHa pasMeHa Ha nogartoun nomery poboTuTe BO TUMOT w/mnu
KOHTpONHaTa cTaHuua Ha 3emjaTa.

Opn xapaBepcka rnegHa Tovka CMCTEMOT Ke ce COCTOM oA nap MOOMIHKU poboTn, u Toa:
netano n mobuneH poboT Ha 3emjaTa, U KOHTposnHa/6asHa cTtaHuua. Cekoj og oBue
MOOBUNHM pobOTH ke Buae oNpemMeH Co CBOM CEH30pPU M aKTyaTopu..

Op codTBepcka rnefgHa Todka NpPOoeKTUpareTo Ha apxuTekTypaTta 3a ynpaByBare Ha
TMM of poboTM MMa MHory cneumdudHn Gapara U OorpaHuyyBara, Kako LITO ce
yrnpaByBake Ha Cekoj poboT Ha HajHUCKO HMBO, KOMYHMKaLMjaTa Co KOHTponHaTa/6asHa
CTaHuua, peakTMBHA KOHTpONa M aBTOHOMHO OofHecyBawe (Kako Ha Mnp. OTKpMBame U
n3berHyBare Ha Npeyvkn 1 Apyrn Mepku 3a camosallTuTa), NraHnupake Ha Mucuja, UTH.
Mokpaj Toa, apxuTekTypaTta Tpeba aa 06e3beamn KOHTpoNa Ha NPOTOKOT Ha NoAaToLm of
acnekT Ha OTKpMBawe Ha TpPelkM BO MPEeHOCOT M Aa uma prekcMbunHocT 3a
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BrpagyBare HOBM hyHKLUMK 6e3 aa ce MeHyBa COhTBEPOT 3a LIESNIMOT CUCTEM.
CodTBEpckaTa apxuTekTypa 3a NpeanoXeHnoT cuctem 6u Tpebano ga rm McnonHyea
cnegHuee 6aparba / ycnosu:
1) Ha 6uge myntu-nnatcpopmcka M ModynapHa — [a MOXe Aa ynpaByBa CoO
paboTaTa Ha TM of noBeke MOBUNHN poboTn BO peanHo BpeEME;
2) [Ha o6e3bean ynpaByBatbe Ha pobOTUTE — [a OBO3MOXW BpcKa MOMeEry
CEH30pUTE M aKTyaTOPUTE Ha CEKOj PODOT Ha HajHUCKO HUBO;
3) KomyHukauucko noBp3yBake — Aa nocegyBa nocebeH Mopyn KOj € O4roBOpeH
3a npumaneTo Hapenbu of 6asHaTa CTaHuLa M da ro npeHecyBa CTaTyCcoOT Ha
Cekoj pobOoT NOOAENHO KAaKo M HA TUMOT BO LIENMHA;
4) [la OBO3MOXW peakTMBHa KOHTpoOSsila — OBO3MOXyBake Ha 6p3a, HaBpemeHa
peakuuvja Ha HenpeaBUANMBM HACTaHW, Kako LUTO Ce, HEOYEeKyBaHU Mpeykn nnm
npobnemu BO KOMyHUKaLmjaTa.

PMN3: Pa3Boj u nmnnemeHTaumja Ha cMCTeMoOT

PoboTtute komyHuumpaaT co 6asHaTa cTaHuua. Tue v npakaaT meperata 3a CBOETO
ABWXKene (arnoBHW Op3vHM 1 3abp3yBara) Kako M CAMKUTE of BWAEO Kamepute of
okonuHaTta. JleTanoTo Koe e onpeMeHO CO MH(paupBeHa kamepa ja cHMMa/3adyByBa
cnukata Of OKOnuHaTa, He ja npaka Ha 6asHaTa cTaHuua. Bo 6asHata cTaHuua
ucnpaTeHuTe nogaTtoum ce obednHysaaT U obpaboTyBaaT BO 3aedHUYKM anroputam 3a
KoornepaTMBHO INokanusvpawe U manupawe. OBa e noTpebHO nopagu Toa LWTO
COCTOj6EHMOT BEKTOp T.H. ayrMeHTMpaH COCTOj6eH BEKTOp, KOj ce ecTumupa co
anroputamoT 3a KoornepaTUBHO fokanuanpake U Manupame rm BkryvyBa COCTOj6EHMOT
BEKTOp Ha netanoTo (mosuumja, Op3vMHa M OpueHTauuja) U COCTOjOEHMOT BEKTOP
(mosuumja, 6p3nHa 1 opueHTaumnja) Ha MOOMIHMOT pobOT Ha 3emja. KopenaunmTe Kou ce
nojasysaaT BO MaTpuuata Ha frpewka ce O BUTaNHO 3Hayewe 3a Lenuot
ecTMMaLMoHeH npouec. Tue ja orpaHudyBaaT rpelkaTa Ha ayrMeHTMPaHUOT COCTOjOeH
BEKTOp M ocurypyBaat nogobpyeBawe BO ManupaweTo. VMnnemeHTauujata Ha
npowwunpeH Kanmaxos countep (aHr. Extended Kalman Filter) oBomoxxyBa ogpxyBare Ha
KopenauuuTe BO MaTtpuuaTa Ha rpewwka. [NogobpyBare Ha pesyntatuTe ce ovekyBaat
CO NpuMmeHaTta Ha HegepuBaTuseH Kanmanos puntep (aHr. Unscented Kalman Filter).
Bo 6asHaTa cTaHuua Bp3 OCHOBa Ha ecTuMauujaTa of anroputamoT 3a KoornepaTuBHO
nokanuanpake nU manvpake ce BpLIM NflaHMpake Ha TpaekTopujaTa Ha feTawe Ha
neTanoTo W TpaekTopujaTa Ha ABWXEHe Ha MoOUNHMOT poboT Ha 3emja. OBOj
anroputTaMm UCTO Taka BpLUM KOOPAWHMpawEe Ha Nnetanoto M MoOGUNHMOT poBOT BO
COrnacHoCT co 3ajageHaTa 3afjava. PesyntaToT of nnaHWpaweTo U KOOPAMHUPaHETO
ce npaka Ha neTtanoTto (nosuuuja, 6p3vHa U opueHTauuja) u Ha MOOUINHMOT POBOT Ha
3emMja (nosuumja, G6p3vHa M opueHTaumja). Ha OBOj HauMH ce 3aTBopa jaMKaTa Ha
yrnpaByBak€ Ha LEeNnoT CUCTEM.

Mo 3aBpLyBaH-€TO Ha 3adavarta, cuTe nogatoun (M3BedeHU TPaeKTopmmM o NeTanoTo 1
MOOUNHMOT pPOOOT Kako WM crvkaTa of MWH(paupBeHaTa kamepa) ce obpaboTyBaar
OOMOMHUTENHO 3a ecTUMalMja Ha NPUHOCOT T.€. KONMYECTBOTO Ha NMPOU3BOLCTBO.

Pl4. EBanyauwnja Ha cuctemMoT

EBanyauujata Ha cuctemoT Ke ce ofBuBa BO Tpu dasu:

1. Tpearta dasa ondaka payHO ynpaByBaH-€ CO NeTanoTo U MOOUAHMOT poboT Ha
3emja. Bo oBaa hasa ke ce 3avyByBaaT/CHMMaAT MeperbaTa Ha ABMXKEHETO
(armoBHM ©Op3uHM K 3abp3yBara) Kako W CNUKWTE OA4 BWOEO KamepuTe of
okonvHaTta Ha 6asHaTta cTaHuua. JleTanoTo koe e onpeMeHo co uHdpaLpBeHa
Kamepa ja CHMMa/3adyByBa Cnukata OA OKOMvHaTa. 3adyBaHMTE Mepea Ha
OBWKEHETO, CIMKUTE O KaMepuTe Kako M CriukaTta of UHdpaupeeHaTa kamepa
Ke ce KopucTaT Kako napamMeTpy 3a cuMynauuvja co napameTpu BO pearnHo
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Bpeme. OBOj TUM Ha cumyrnauumja ce cMeTa 3a CuMmyrnauunja Ha MOBUCOKO HUBO.
Taa ce npaBu BooGUYEHO Npea uMnnemeHTaumjata Ha anropuTMuTe BO pearsiHo
Bpeme, 3aToa LTO NpeTcTaByBa €BTMH U HAOEXEeH HauvH 3a TecTupakwe U
aHanuaa.

2. Btopata asa e wumnnemeHTaumjaTa BO peaniHO BpemMe Ha pasBUEHUTE
anroputMn. Ha noyeTok 3agaunte Kou Ke ce 3agaBaaT Ha feTtanoto wu
MOOUIHMOT POBOT Ha 3eMmja, Ke buaat eaHOCTaBHW. 3a4a4mn Kako KOOPAMHMPAHO
OBWKEHE 0 efHa To4yka [0 ApYyra, KPY>KHO KOOPOWHWPaHO ABWXKEH-E 0f eAHa
Toyka Oo gpyra, lNoHaTtamy Ke ce ekcnepyMMeHTMpa CO MOCMNOXEHN 3adayn Kako
OBMKewe BO dopma Ha 6pojor ocym. [locebHO BHMMaHuME Mpu
EeKCNepMMEHTUPaH-eTO Ke ce 0OpHe Ha pobyCHOCTa Ha anropuTMuTe.

3. Mo 3aBpwyBakeTO Ha 3agauunTte, cuTe nogatoum Ke ce obpaboTyBaaT
AOMONHUTENHO 3a ecTuMauuja Ha MpPUMHOCOT T.€. KOMMYECTBOTO Ha
NPON3BOACTBO.

PI5: YnpaByBame CO MPOEKTOT, AuCeMMHaUMja U KOpUCTeHe Ha pesyrnrtaTtuTe

OBoj PI1 ke 6uge npucyTeH HU3 LLENMOT XUBOTEH LMKINYC Ha MPOEKTOT U Ke BKIy4yBa
aKTMBHOCTW 3a ynpaByBake CO MNPOEKTOT, KoopAuHaumja, ekcnnoataumja u
ancemuHaumja.
Llenute Ha oBoj PI1 ce:
e 0be3benyBarbe Ha PUHAHCUCKN, aOMUHUCTPATUBEH M TEXHMUYKM MEHALIMEHT Ha
MPOEKTOT, CO Lief1 HaBPEMEHO M3BpLUYBake Ha paboTHUTE 3agayn
e [MpoaKkTMBHaA AMceMuHauuja Ha pe3ynTatuTe OA4 MPOEKTOT BO COrfacHoCT CO
AeduHnpaHata cTparteruvja
noaurHyBawe Ha CBECTa 3a 3HAYEeHETO O peanu3auuvjata Ha efeH BaKoB MPOEKT Ha
HaLNOHANHO MU PerMoHanHoO HUBO M BO PaMKUTE Ha pasnMyYHM KaTeropum Ha 3acerHaTu
CTpaHW, Kako W Kaj HauMOHanHMTE KpeaTopu Ha NONUTUKKTE.

BpemeHCKa paMKa 3a cnpoBeAyBakb€ Ha UCTPAXyBaydYkKnTe akKTUBHOCTU!

Meceun 1-2: Bo oBaa ¢asa ke Ouge cnpoBegeHo ceondaTtHo npebapyBare U
nperneg Ha nuTepaTypata 3a KOHKpeTHWoT doMeH. OBaa (pasa ke uma 3a uen
AerHUpaH-e Ha TEKOBHUTE CO3HaHMja 1 MHOPMaLIMM BO BPCKa CO MPOEKTOT.

Meceun 3-4:. Bo oBaa chasa ke 6uge gedvHupaHa apxutekTypara Ha CUCTEMOT.

Meceumn 5-13: Bo oeaa hbasa ce npegsuaysa passoj U UMNIEMeHTaumja Ha CUCTEMOT.
Taa ke ondaTh KOMYHMKALIMCKO MOBP3yBak-e Ha poboTute co 6asHaTa ctaHuua. Ke ce
BpLWM TecTupakwe Ha HaAeXHoCTa Ha napameTpuTe Kou CTurHyBaat no ©OasHaTta
ctaHnua. Ke ce BpWM CMHXpOHM3aLja Ha CrvkuTe oA WMHdpaLpBeHaTa kamepa CO
MepeHaTa 1 CrvkniTe of poboTute.

Meceumn 14-20: Bo oBaa chasa ke ce BpLUM eKCrepUMEHTUPaHEe CO anropuTMuTe 3a
KOOMEepaTVBHO Nokanuavpare 1 Manuparse. Ke ce n3Bplum cumynaumja co napameTpu
BO peanHo Bpeme. Ke ce BpwM ecTumaumja Ha MNPUHOCOT T.e. KOMWYECTBOTO Ha
NpPOWN3BOACTBO.

Meceun 21-24: HayyHo—MCTpaxyBauykuTe pesyntatn ke OmgaTr npeseHTUpaHu Ha
nowMpokaTa jaBHOCT Ha HEKOSKY HauuHW U Toa MpeKy npeseHTauuy Ha meryHapogHu u
AOMallHN KOHdbepeHuun, a ronem gen of pesyntatute ke 6ugaTt nyOnuvKyBaHW Kako
Hay4HW TPyOOBU BO HAy4HU crnvcaHuja. Ha KpajoT Ha Hay4YHO—MCTpaXKyBaukuoT nNepuos
Ke crnegn u3paboTka Ha NPOeKTeH u3BelTaj BO KOj ke ©Ouaat npukaxaHu cute
JOCTUIHYBaH-a 33 BpEME Ha UCTPaXyBavykUOT Nepuog.
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Details of the proposal:

Application of technological innovations in agriculture is no longer an open question today.
Today the application of technology in agriculture is a matter of proper and adequate choice
of technology for bigger and better production. From biotechnology to robotics technologies
applied in agriculture, people are on their way to achieving quality production and response
to the global growing needs for food.

Agriculture is the third contribution sector in the national economy of R. Macedonia. Almost
half of the total area of R. Macedonia, ie 1.2 million ha is classified as agricultural land, of
which 537.000 ha (44%) is arable land and 688.000 ha (56%) are permanent pastures.
Highlands and mountains of forests cover 37% of the total area[1], [2].

The application of robotics in agriculture is part of the recent trends of automating the tasks
and the activities of people, which are characterized by increased physical effort. Recent
robotics trends are also including automation of processes that can be harmful to human
health. Processes such as spraying of the crops with protective chemicals and exposure to
direct sunlight for a longer period of time are typical examples.

Robots have a great potential to improve the competitiveness in agriculture by increasing the
quality of production by using modern robotics production technologies and technological
advancement in the production process. Robots can work 24 hours a day, can use
renewable energy sources can meet the stringent rules for organic production, related to
animal and plant health and environmental standards [3].

Such a concept of agriculture allows people to use their time for quality management of
production processes. Robot machines that are different from those we are used to seeing in
the field, robots that have the capabilities to collect apples, tomatoes, and strawberries are
an example. Robots that can remove harmful plants in the field during the day and night.
This concept of agriculture is focused on details, precision and is called precision agriculture.
It allows reduction of resources used. As an example, the identification of parts of the area to
be sprayed with protective chemicals and protection only to those parts and avoid
unnecessary spraying the entire field. Serious research efforts have been done in this field in
the last couple of years [4-11].

This project will not aim at development of robotics technologies that will answer all the
challenges facing precision agriculture. Instead, it will focus on the details and on
development of advanced techniques for cooperative localization and mapping using mobile
robots. The results of algorithms for cooperative localization and mapping with mobile robots
will be applied in precision agriculture for estimation of yield ie the amount of production at its
early stages. This information is extremely important to the farmers for their proper
management of production and sustainability of the entire production process.

[1] Crtyaouvja 3a ogpxnvMB pas3BOj Ha OPraHCKOTO 3eMjogencko MNpoM3BOACTBO BO
WCTOYHMOT MNNaHCKN pervoH, YHusepsuteT loue [endes, 3emjogenckn dakynrterT,
Kategpa 3a sawTuTa Ha pacTeHujaTa M XuBOTHaTa cpeguHa, KaHuenapuja 3a
pyparneH pasBsoj, Ltun, Oktomspu 2010.

[2] HaumoHanHa cTpaTernja co AKUMOHEH nnaH 3a OpraHcKo 3eMmjodencTBo Ha
Penybnvka MakegoHuja, MwuHMCTEpPCTBO 3a 3eMjo4encTBO, LWYMapCTBO WU
BogocTonaHcTeo, Ckonje, Aeryct 2007.

[3] The Robot Report, Agricultural robot market anticipated to reach $16.3 billion by
2020, http://lwww.therobotreport.com/news/agricultural-robot-market-anticipated-to-
reach-16.3-billion-by-2020

[4] de Croon, G., deWeerdt, E., deWagter, C., Remes, B., and Ruijsink, R.: The
appearance variation cue for obstacle avoidance, IEEE Trans. Robotics, 28, 529—
534, 2012.

[5] d’Oleire Oltmanns, S., Marzolff, |., Peter, K., and Ries, J.: Unmanned Aerial Vehicle
(UAV) for Monitoring Soil Erosion in Morocco, Remote Sens., 4, 3390-3416,
doi:10.3390/rs4113390, 2012.

[6] Doyle, L., Vellekoop, M. J., and Mlodzianowski, W.: Optifert, http://www.optifert.eu/,
last access: 7 May 2013.

[7] Dunford, R., Michel, K., Gagnage, M., Pi’'egay, H., and Tremelo, M.-L.: Potential and
constraints of Unmanned Aerial Vehicle technology for the characterization of
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Mediterranean riparian forest, Int. J. Remote Sens., 30, 4915-4935,
doi:10.1080/01431160903023025, 2009.

[8] Durrant-Whyte, H. and Bailey, T.: Simultaneous localization and mapping: part I,
IEEE Robotics Autom. Mag., 13, 99-110, doi:10.1109/MRA.2006.1638022, 2006.

[9] Jensen, K., Nielsen, S. H., Larsen, M., Bggild, A., Green, O., and Jargensen, R. N.:
FroboMind — proposing a conceptual architecture for field robots, in: Proceedings of
the International Conference of Agricultural Engineering (CIGR-AgEng), 5th
Automation Technology for Off-road Equipment Conference (ATOE), Valencia,
Spain, 8-12 July 2012, 163-168, 2012.

[10]Jia, Z., Balasuriya, A., and Challa, S.: Autonomous Vehicles Navigation with Visual
Target  Tracking: Technical  Approaches,  Algorithms, 1, 153-182,
doi:10.3390/a1020153, 2008.

[11]Jonjak, A. K.: Analysis of Site-Specific Adjustment Applied to On-The-Go Soll
Sensing Data for Agronomic Use, Biol. Syst. Eng.— Dissertations, Theses, and
Student Research, 2011.
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Research Project

The results of algorithms for cooperative localization and mapping with mobile
robots will be applied in precision agriculture for estimation of yield ie the amount of
production in the early stages of the process. This information is extremely important
for the farmers for proper management of production and sustainability of the entire
production process.

Primary, a research regarding the possibilities for the application of various
techniques of probability theory in the estimation of yield i.e. the amount of
production in the early stages of the process will be analyzed.

The following working packages that would be performed in the specified time limit
will be realized in the framework of this project:

WPL1. Review the literature and current technologies

An initial work package WP will undertake a comprehensive search and review of
the literature and will aim at defining the current knowledge and information related
to the project subject. The literature search and review will focus on sensors for
visual perception, environment mapping, orientation, environmental monitoring
systems, as well as algorithms for localization and mapping. It will take into account
specific insights concerning the projected domain of application (i.e., precise
agriculture).

Based on the literature review, we will identify theoretical framework which represent
potential approaches to achieving the project’s objectives.

This WP is also aimed at minimizing the risks of the following scientific and
technological developments. This WP will pilot basic technological innovations and
ensure that enough materials are produced for the work of other WPs.

The deliverable from this working package will be the review report.

WP2. Overall system architecture development

The key challenges of this WP are the determination of the system properties
required, identification of the correct hardware and software components and
planning the overall system architecture.

The first step is the design of reliable architecture that is able to deal with

perception, localization, guidance, navigation and management. In this context it is
of vital importance to enable communication at the lowest level which is supposed to
provide efficient data exchange between robots in the team and / or the control
station on earth.

From a hardware perspective, the system will consist of a pair of mobile robots,
including: mobile robot aerial vehicle and the ground mobile robot, as well as the
control / base station. Each of these mobile robots will be equipped with its own
sensors and actuators.

From a software perspective, the design of the architecture for managing a team of
robots has very specific requirements and limitations, such as management of each
robot at the lowest level, the communication with the control / base station, reactive
control and autonomous behavior (eg. detecting and avoiding obstacles and other
measures of self-protection), mission planning, and so on.

In addition, the architecture should provide control of the data flow in terms of
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detection of transmission errors and to have the flexibility to incorporate new
features without changing the software for the entire system.

The software architecture of the proposed system should meet the following
requirements / conditions:

1) To be multi-platform and modular - so one can manage the work of a team of
more mobile robots in real time;

2) To provide management of robots - to enable the link between the sensors
and actuators of each robot at the lowest level;

3) Communication connection — creating a separate module which is
responsible for receiving orders from the base station to transmit the status
of each robot individually and the team as a whole;

4) To provide reactive control - enabling fast, timely response to unpredictable
events, such as unexpected obstacles or problems in communication.

WP3: System development and implementation

The robots communicate with the base station. They send the measurements for
their movement (angled speeds and accelerations) as well as the images from video
cameras in the environment. The aereal vehicle which is equipped with an infrared
camera records / saves the image of the environment, without sending it to the base
station. In the base station transmitted data will be fused and processed by a
common algorithm for cooperative localization and mapping. This is necessary
because the state vector (so called augmented state vector), which is estimated by
the algorithm for cooperative localization and mapping includes aereal vehicle’s
state vector (position, velocity and orientation) and state vector (position, velocity
and orientation) of the mobile robot on the ground. The correlations that appear in
the error matrix are of vital importance for the entier process. They limit the error of
the augmented state vector and ensure improvement in the mapping. The
implementation of the extended Kalman filter will enable maintenance of correlations
in the error matrix. Improved results are expected by the application of non-
derivative Kalman filter (eng. Unscented Kalman Filter).

At the base station, based on the estimation of the algorithm for cooperative
localization and mapping, planning of the flight trajectory for the aerial vehicle and
the movement trajectory for the mobile robot on the ground, is performed. This
algorithm also coordinates the aircraft and the mobile robot in accordance with the
given task. The result of the planning and coordination is being sent to the aerial
vehicle (position, velocity and orientation) and the mobile robot on the ground
(position, velocity and orientation). Thus closed loop management of the whole
system is enabled.

After completing the task, all data (derived trajectories of aerial vehicle and mobile
robot as well as image from the infrared camera) is processed further for estimation
of yield i.e. the quantity of production.

WP4. System evaluation

System evaluation will be conducted in three phases:

1. The first phase includes manual steering of the aerial vehicle and the mobile
robot on the ground. In this phase measurements of movements (angular
velocity and accelerations) and images from video cameras in the vicinity of
the base station will be saved / recorded. The aerial vehicle which is
equipped with an infrared camera records / saves the image of the
environment. The stored measurements of the movement, the images from
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the cameras and the image of the infrared camera will be used as
parameters for the simulation with parameters in real time. This type of
simulation is considered a simulation at higher level. It is usually done before
the implementation of algorithms in real time, because it is cheap and
reliable way of testing and analysis.

2. The second phase is the real-time implementation of the developed
algorithms. Initially, the tasks that will be assigned to the aerial vehicle and to
the ground mobile robot will be simple. Tasks such coordinated movement
from one point to another and round point to point coordinated movement will
be applied. Further, experiments with more complex tasks such as
movement along the shape similar to the number eight will be used for
experiments. Special attention during the experimentation will be given to the
robustness of the algorithms.

3. After completing the tasks, all data will be processed further for estimation of
yield i.e. the quantity of production.

WP5: Project Management, Dissemination and Exploitation

This WP runs through the entire project life cycle and includes project management,
coordination, exploitation and dissemination activities.
The overall objectives of this WP are:

e to ensure the efficient financial, administrative and technical management of
the project in order that project objectives are addressed within the available
time and effort resources;

e to proactively disseminate the project results according to the defined project
dissemination strategy;

e to create community awareness of the project developments at national and
regional level and within different categories of stakeholders as well as
national policy makers.

Timeframe for conducting the specified research activities:

Months 1-2: Comprehensive search and review of the literature will be conducted.
It will aim at defining the current knowledge and information related to the project
subject.

Months 3—4: Overall system architecture will be defined.

Months 5-13: This stage foresees the development and implementation of the
system. It will include communication connection between the robots and the base
station. We will test the reliability of the parameters delivered to the base station.
Synchronisation of the images from the infrared camera with the measurements and
images from the robots will be implemented.

Months 14-20: In this phase experimenting with algorithms for cooperative
localization and mapping will be done. Parametric simulation in real time will be
performed. Estimation of yield i.e. the quantity of production will be done.

Months 21-24: Scientific results will be presented to the public in several ways,
through presentations on the international and home conferences, and papers in
journals. At the end, we will produse a Report for all our achivments in the research
period.
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BTOP AEN/PART 2:
UcTpaxyBayuku TUM:

MnaBeH UCTpaxyBaui:

Ume u npesunme Cawo Kouecku

Tutyna [OKTOP Ha TEXHUYKN HayKK

Mo3uumja BoHpeneH npodecop

Appeca Kpcte Mucupkos 66, LUtun, P. MakegoHuja
Ten | ®akc: 00 389 32550 124

e-mail saso.koceski@ugd.edu.mk

KpaTtka 6uorpadmja:

O6pasoBaHue:
»  [okTop Ha TexHu4kn Hayku, YHuBepanuteT L’Aquila, NTanuja, 2008.
* Maructep Ha komnjyTepckun Hayku, ET®, YKMM, 2001.
* [unnomupaH enekTpo nHxeHep, ET®, YKM, 2000.

PaboTHO UCKYyCTBO:
»  BoHp. npodh. Ha PakynTeT 3a nHdopmaTuka npu Y4, Wrvn, 2009 - 2014
*  [JoueHT Ha ®akynTeT 3a nHdopmatuka npy YI'A, Wrun, 2009 - 2014
+ [Momnag uctpaxysad, ®akynTeT 3a UHXeHepcTBo, YHMBepauTeT L’Aquila, Ntanuja,
2005-2009
*  Wctpaxysa4y, MAHY, 2001/02

YneHcTBO BO npodecnoHarnHm acoumjaumm.
» EUropean RObotics research Network (EURON)
* European Robotics Technology Platform (EUROP)

NMone Ha Hay4eH UHTepec:
» PoboTuka 1 UHTENUIreHTHU cucTemu
+ bBurouHdopmaTuka
* Mogenupate n cumynauuja
+ Kowmnjytepcka rpaduka v Busyenusaumja

TpyAaoBu o6jaBeHu BO nocneaHuTe 5 roagMHn BO CTPYYHM CNMCaHMja Kom
ce HaoraaT Ha MefyHapogHo npu3HaTtaTta nucta CLUU (SCI - Science
citation index), co Ha3Ha4YeH uMNakT pakTop 3a CeKoj TPYA;:

[1] Stojanov, Done, Saso Koceski, Aleksandra Mileva, Natasa Koceska, and Cveta Martinovska
Bande. "Towards computational improvement of DNA database indexing and short DNA query
searching." Biotechnology & Biotechnological Equipment ahead-of-print (2014): 1-10. (IF
(2013) = 0.379)

[2] Saso Koceski, Stojanche Panov, Natasa Koceska, Pierluigi Beomonte Zobel and Francesco
Durante. A Novel Quad Harmony Search Algorithm for Grid-based Path Finding. Int J Adv
Robot Syst, 2014, 11:144. doi: 10.5772/58875 (IF (2013) = 0.579)

[3] Kulev, 1., Vlahu-Gjorgievska, E., Trajkovik, V., Koceski, S.: Development of a novel
recommendation algorithm for collaborative health - care system model. Computer Science
and Information Systems, Vol. 10, No. 3, 1455-1471. (2013) (IF (2012) = 0.549)

[4] Koceski, Saso and Koceska, Natasa and Kocev, Ivica (2012) Design and Evaluation of Cell
Phone Pointing Interface for Robot Control. Int J Adv Robotic Sy, 9 (135). ISSN 1729-8806 (IF
(2011) = 0.375)

[5] Natasa Koceska, Saso Koceski, Francesco Durante, Pierluigi Beomonte Zobel and
Terenziano Raparelli (2013). Control Architecture of a 10 DOF Lower Limbs Exoskeleton for
Gait Rehabilitation. Int J Adv Robotic Sy, 10, (68). ISSN 1729-8806 DOI: 10.5772/55032 (IF
(2011) = 0.375)
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[6] Stojanov, Done, Koceski, Saso, and Mileva, Aleksandra (2013). DNA FLAG: Fast Local
Alignment Generating Methodology. Romanian Biotechnological Letters 18 (1), (in print). ISSN
1224-5984 (IF (2011) = 0.349)

[7]1 J. Pop-Jordanov, N. Pop-Jordanova, S. Koceski, "EEG spectrum gravity as a preliminary
arousal indicator and neurofeedback parameter®, Neuroscience Letters, Volume 500,
Supplement, July 2011, P. €33 doi:10.1016/j.neulet.2011.05.162 (Impact factor: 2.055)

[8] D. Stojanov, A. Mileva, S. Koceski, A new, space-efficient local pairwise alignment
methodology, Advanced Studies in Biology, Vol. 4, 2012, no. 2, 85 — 93, ISSN 1313-9495

[9] Trajkovik, V., E. Vlahu-Gjorgievska, |. Kulev and S. Koceski, 2012. Providing collaborative
algorithms support for personal health care. Am. J. Bioinform., 1: 41-49. DOL:
10.3844/ajbsp.2012.41.49

[10] Shteriev F., Koceska N., Koceski S., Software platform for visualization and evaluation of
carpal tunnel syndrome, Contributions, Sec. Biol. Med. Sci., MASA, XXXIII, 1 (2012), ISSN
0351-3254

[11] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel, Francesco Durante, Terenziano
Raparelli, "Un prototipo di Gait Trainer", Oleodinamica pneumatica lubrificazione, ISSN 1122-
5017, no. 5 (Maggio), 2011 , p. 64-69

[12] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel and Francesco Durante (2011).
Gait Training using Pneumatically Actuated Robot System, Advances in Robot Navigation,
Alejandra Barrera (Ed.), ISBN: 978-953-307-346-0, InTech

[13] S.Koceski, N.Koceska "Interaction between players of mobile phone game with augmented
reality (AR) interface", 2nd International Conference in User Science and Engineering, 29
November - 2 December 2011, Selangor, Malaysia

[14] O. Kotevska, E. Vlahu-Gjorgievska, V. Trajkovik, S. Koceski, "Towards a Patient-Centered
Collaborative Health Care System Model", In the Proc. of the 4th IEEE International
Conference on Computer Science and Information Technology, June 10-12 2011, Chengdu,
China

[15] S. Koceski, N. Koceska, “Vision-based Gesture Recognition for Human-Computer Interaction
and Mobile Robot's Freight Ramp Control”, Proc. Of 32nd IEEE International Conference on
Information Technology Interfaces, June 21-24, Dubrovnik, Croatia 2010

[16] S. Koceski, N. Koceska, P. B. Zobel, F. Durante “Real-Time Spline Trajectory Creation and
Optimization for Mobile Robots", International Conference on Automation, Robotics and
Control Systems, Orlando, USA, 2009, pages: 75-80, ISBN: 978-1-60651-008-7, Publisher:
ISRST

[17] Kulev 1., Koceski S., Vlahu-Gjorgievska E., Trajkovik V. Evaluation of physical activities
recommendation methodology for blood glucose level regulation. International Journal of
Informatics and Communication Technology (13-ICT), Vol.3, No.3. 2014.

[18] Koceski S., Kotevska O., Vlahu-Gjorgievska E., Trajkovik V. Continuous real time monitoring
of patient’s vital signs based on ZigBee standard. International Journal of Informatics and
Communication Technology (13-ICT), Vol.3, No.2.2014.

[19] Koceski, S., Markovska-Simoska, S., & Pop-Jordanova, N. (2013). Using the Brain-Rate as a
Preliminary Indicator of General Mental Activation in Cognitive Neurorehabilitation of TBI
Patients. In Converging Clinical and Engineering Research on Neurorehabilitation (pp. 659-
663). Springer Berlin Heidelberg.

[20] Stojanche Panov, Saso Koceski. Solving Kakuro Puzzle using Self Adapting Harmony Search
Metaheuristic Algorithm. International Journal of Engineering Practical Research (IJEPR)
Volume 3 Issue 2, May 2014, pp.34-39. doi: 10.14355/ijepr.2014.0302.02

[21] Panov, S., & Koceski, S. (2014, June). “Area coverage in wireless sensor network by using
harmony search algorithm”. In Embedded Computing (MECO), 2014 3rd Mediterranean
Conference on (pp. 210-213). IEEE.

[22] Kulev I., Vlahu-Gjorgievska E., Koceski .S, Trajkovik V. Evaluating an Ordered List of
Recommended Physical Activities within Health Care System. In ICT Innovations 2014,
Madevska-Bogdanova A., Gjorgjevikj D. (Eds) Advances in Intelligent Systems and
Computing Vol. 311, pp:237-248, Springer International Publishing. 2015.

[23] Trajkovik V., Vlahu-Gjorgievska E., Kocev S., Kulev |. General Assisted Living System
Architecture Model. 1st International Workshop on Enhanced Living EnvironMENTS,
September 2014.

[24] Angelkov, D., Koceska, N., & Koceski, S. (2014, June). Low-cost dual-axis system for solar
tracking. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference on (pp. 169-
172). IEEE.

[25] Stojanov, D., & Koceski, S. (2014, September). Topological MRI prostate segmentation
method. In Computer Science and Information Systems (FedCSIS), 2014 Federated
Conference on (pp. 219-225). IEEE.

[26] Panov, S., & Koceski, S. (2014, June). Metaheuristic approach to optical character recognition
of Old Slavic letters. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference
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on (pp. 268-271). IEEE.

[27] Panov, S., & Koceski, S. (2014, June). Area coverage in wireless sensor network by using
harmony search algorithm. In Embedded Computing (MECO), 2014 3rd Mediterranean
Conference on (pp. 210-213). IEEE.

Y4yecTBO BO Hay4YHOUCTPaXXyBa4YKyU NPOEKTH:

HacnoB Ha Mepuop PuHaHCcUupaH Ynora Bo
NMPOEeKToT oa: NPOEeKTOoT
(rmaBeH
UCTpaxyBa4
Nnnn y4ecHuK
. Ubiquitous 2015-2018 Horizon 2020 KoopanHaTop
iNteroperable Care Call: H2020-PHC-
for Ageing People 2014-single-stage
Topic: PHC-20-
2010
. SIARS (Smart | 2014-2017 NATO multi-year YyecHuk
(eye) Advisory Science for
Rescue System) Peace Project
EAP.SFPP 984753
. Video Conferencing 2009-12 EU TEMPUS KoopanHaTop
Services for Project Agreement
Education Number: 144650-
TEMPUS-2008-1T-
JPGR
4. Applied Oesearch 2004-07 POI-Region YyecHuk
and Education in Abruzzo, Italy
Bioengineering
5. Collaborative model 2011-12 PUHKN-YKM Y4yecHuk
for mobile system
for prevention of
increased blood
sugar level
6. European Network 2011-2015 EU-COST KoopanHatop
on Robotcs for
NeuroRehabilitation
7. 3D-ConTourNet - 3D 2011-2015 EU-COST KoopanHaTop
Content Creation,
Coding and
Transmission over
Future Media
Networks.

3aponmkeHuja BO Npeasior-npoeKkToT CoO BpeMeHCKa pamMKa:
Meceun 1-2: Ke yyecTByBa BO aHanusa Ha nuTepatypara.
Meceun 3-4: Ke yyecTByBa BO AeVHNPaH-ETO Ha CUCTEMCKATa apXMTEKTypa.

Meceun 5-13: Ke paboTu Ha pa3soj Ha anropuTMI 3a KOOMEPaTUBHO Manupare 1
nokanusauuja, Ha pa3Boj Ha anropTMMK 3a KOHTpona Ha MoBunHUTe poboTu, Kako un
Ha WHTerpaumja Ha CUCTEMCKUTE KOMMOHEHTM W Ha pa3BOj Ha anroputMu 3a
obpaboTka Ha nogatouuTe. Ke paboTn Ha anropuTmm 3a 06paboTka Ha CrvKU.

Meceuu 14-20: Ke yuyecTByBa BO NMOCTaByBae Ha ekCriepMMeHTanHaTa oKonuHa
3a eBanyaumja Ha CUCTEMOT KakOo W BO BepuduKkauuja Ha MUHTErpuTeToT Ha
CUCTEMCKUTE NogaToLu.

Co BaxHocT og 11.03.2013 roanHa
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Meceun 21-24: lNuwyBawe Ha HayyYyHW TPyAOBWM BO KoM Ke Buaat M3NOXeHu
AobueHnTe Hay4HU pe3ynTaTh, HUBHO [OCTaByBake 3a nevaTere BO MeryHapoaHu
Hay4yHU CcnucaHuvja M HUBHO [Mpe3eHTMpame Ha HayyHU KoHdepeHuun (nako
nybnvkyBaHweTO Ha napuujanHnTe pesyntaTu o NPOEKTOT ke ce u3BeayBa BO TEKOT
Ha LenuoT npoekT). N3paboTka Ha KpajHMOT U3BELUTA;.

Meceuun 1-24: AoMnHUCTpauuja n ynpaByBake CO NPOEKTOT.

Co BaxHocT og 11.03.2013 roanHa
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UctpaxyBau:

Ume u npesume Hatawa Kouecka

Tutyna [OKTOP Ha TEXHUYKN HaYKK

Mo3unumja BoHpeneH npodecop

Appeca Kpcte Mucupkos 66, LUtun, P. MakegoHuja
Ten /| ®akc: 00 389 32 550 125

e-mail natasa.koceska@ugd.edu.mk

Kpatka 6uorpadmja:

PopoeHa e Bo butona. Bo 2008 roguHa, Ha YHuepsuteToT Bo L’Aquila, Wtanuja, ja
OpaHelle TemaTa co HacnoB, "Control of exoskeleton robot system for gait training”, co wro
ce 3g06mBa co Tutyna [JokTtop Ha TexHuyku Hayku. Bo 2014 roa. e nsbpaHa 3a BOHp. Npod.
Ha ®akynTeToT 3a MHdopmaTuka npu Y[, Wtun. Bo nepuogot og 2009 go 2014 pabotena
Kako goueHT Ha PakynTeToT 3a uHdopmatumka npu YI[, Wtun, gogeka Bo nepuogot 2005-
2009, pabotena kako nomnag wucTpaxyBad Ha @PakynTeToT 3a WHXEHEPCTBO, Ha
Yuueepautetotr L’Aquila, Bo Wtanuja. PakoBoguten e Ha KaTegparta 3a KOMMjyTEPCKM
TEXHOMOIMM W WHTENUIEHTHW CUCTEMM KpeupaHa BO pamkute Ha Pakyntetor 3a
MHopmaTuka npu YHusepautetoT ,loue [Hendes” Bo LWTtun. HejsnHata Hay4yHo-
ucTpaxyBayka paboTa ce gokycMpa Ha poOOTCKM U WHTEMNUIEHTHU CUCTEMU, UHTEpPaKLMja
KOMMjyTEP-KOPUCHUK, Kako W BrpagnveBuM KOMMjyTEPCKM cucTemun. HejsamHaTta HayyHo-
ucTpaxyBadka pabota e npeseHTnpaHa Bo 6pOjHM CTaTUM BO NO3HATM XXYpPHanMw.

TpyaoBu o6jaBeHn BO nocneaHuTe 5 roagMHM BO CTPYYHU CNMCaHMja Kom
ce HaoraaT Ha mefyHapoaHo npu3sHaTtaTta nucta CLUU (SCI - Science
citation index), co Ha3Ha4yeH UMNakT pakTop 3a CeKoj TPyA:

[1] Stojanov, Done, SaSo Koceski, Aleksandra Mileva, Natasa Koceska, and Cveta Martinovska
Bande. "Towards computational improvement of DNA database indexing and short DNA query
searching.” Biotechnology & Biotechnological Equipment ahead-of-print (2014): 1-10. (IF
(2013) = 0.379)

[2] Saso Koceski, Stojanche Panov, Natasa Koceska, Pierluigi Beomonte Zobel and Francesco
Durante. A Novel Quad Harmony Search Algorithm for Grid-based Path Finding. Int J Adv
Robot Syst, 2014, 11:144. doi: 10.5772/58875 (IF (2013) = 0.579)

[3] Koceski, Saso and Koceska, Natasa and Kocev, Ivica (2012) Design and Evaluation of Cell
Phone Pointing Interface for Robot Control. Int J Adv Robotic Sy, 9 (135). ISSN 1729-8806 (IF
(2011) = 0.375)

[4] Natasa Koceska, Saso Koceski, Francesco Durante, Pierluigi Beomonte Zobel and
Terenziano Raparelli (2013). Control Architecture of a 10 DOF Lower Limbs Exoskeleton for
Gait Rehabilitation. Int J Adv Robotic Sy, 10, (68). ISSN 1729-8806 DOI: 10.5772/55032 (IF
(2011) = 0.375)

[5] Panov, Stojanche and Koceska, Natasa (2014) Global Path Planning in Grid-Based
Environments Using Novel Metaheuristic Algorithm. ICT Innovations 2013, 231. pp. 121-130.
ISSN 2194-5357.

[6] Angelkov, D., Koceska, N., & Koceski, S. (2014, June). Low-cost dual-axis system for solar
tracking. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference on (pp. 169-
172). IEEE.

[7] Koceska, Natasa and Koceski, Saso (2013) Review: Robot Devices for Gait Rehabilitation.
International Journal of Computer Applications, 62 (13). pp. 1-8. ISSN 0975 - 8887

[8] Koceski, Saso and Koceska, Natasa (2013) Modeling and Simulation of 3D Laser Range
Scanner with Generic Interface for Robotics Applications. Frontiers in Sensors (FS), 1 (1). pp.
7-15. ISSN 2327-7610

[9] Shteriev F., Koceska N., Koceski S., Software platform for visualization and evaluation of
carpal tunnel syndrome, Contributions, Sec. Biol. Med. Sci., MASA, XXXIII, 1 (2012), ISSN
0351-3254

[10] Koceski, Saso and Koceska, Natasa and Kocev, lvica (2012) Design and Evaluation of a Cell
Phone Pointing Interface for Interaction with Large Projector based Displays. International
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Journal of Computer Applications, 51 (3). pp. 27-32. ISSN 0975 - 8887

[11] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel, Francesco Durante, Terenziano
Raparelli, "Un prototipo di Gait Trainer", Oleodinamica pneumatica lubrificazione, ISSN 1122-
5017, no. 5 (Maggio), 2011 , p. 64-69

[12] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel and Francesco Durante (2011).
Gait Training using Pneumatically Actuated Robot System, Advances in Robot Navigation,
Alejandra Barrera (Ed.), ISBN: 978-953-307-346-0, InTech

[13] S.Koceski, N.Koceska "Interaction between players of mobile phone game with augmented
reality (AR) interface", 2nd International Conference in User Science and Engineering, 29
November - 2 December 2011, Selangor, Malaysia

[14] S. Koceski, N. Koceska, “Vision-based Gesture Recognition for Human-Computer Interaction
and Mobile Robot's Freight Ramp Control”, Proc. Of 32nd IEEE International Conference on
Information Technology Interfaces, June 21-24, Dubrovnik, Croatia 2010

[15] S. Koceski, N. Koceska, P. B. Zobel, F. Durante “Real-Time Spline Trajectory Creation and
Optimization for Mobile Robots®, International Conference on Automation, Robotics and
Control Systems, Orlando, USA, 2009, pages: 75-80, ISBN: 978-1-60651-008-7.

[16] Koceski, Saso and Koceska, Natasa and Zobel, Pierluigi Beomonte and Durante, Francesco
(2009) Characterization and Modeling of a 3D Scanner for Mobile Robot Navigation. Med
2009 17th Mediterranean Conference on Control Automation Vols 13. pp. 79-84.

[17] Koceska, Natasa and Koceski, Saso and Zobel, Pierluigi Beomonte and Durante, Francesco
(2009) Control Architecture for a Lower Limbs Rehabilitation Robot System. 2008 IEEE
International Conference on Robotics and Biomimetics. pp. 971-976.

Y4yecTBO BO HayYHOUCTPaXKyBaUYKN NPOEKTH:

HacnoB Ha Mepwon PuHaHcUpaH Ynora Bo
NMPOEeKTOoT oa: NMPOEeKToT
(rmaBeH
UCTpaxyBa4
Unn y4eCHUK
1. Ubiquitous 2015-2018 Horizon 2020 Y4yecHuk
iNteroperable Care for Call: H2020-PHC-
Ageing People 2014-single-stage
Topic: PHC-20-2014
2. Video Conferencing 2009-12 EU TEMPUS Project Y4yecHuk
Services for Education Agreement Number:
144650-TEMPUS-
2008-IT-JPGR
3. Applied Oesearch and 2004-07 POI-Region YyecHuK
Education in AbrOzzo, Italy
Bioengineering
4. 3D-ConTourNet - 3D 2011-2015 EU-COST KoopaunHaTtop
Content Creation,
Coding and
Transmission over
Future Media Networks

3apgomkeHuja BO Npeanor-npoeKkToT Co BpeMeHcKa paMkKa:

Meceun 1-2: Ke yyecTByBa BO aHanusa Ha nutepatypara.

Meceun 3-4: Ke yuecTByBa BO AepUHMPAH-ETO HA CUCTEMCKATa apXMTEKTypa.

Meceun 14-20: Ke yyecTByBa BO NOCTaByBake Ha eKCrepuMeHTarnHarta OoKonvHa 3a
eBanyauuja Ha CUCTEMOT KaKo M BO Banugauuja Ha KOPUCHUYKUTE MHTepdejcu.

Meceun 21-24: lNuwyBawe Ha HayyYHW TPyAOBU BO KOWM ke OuaaT u3noxeHm gobueHuTe
Hay4yHW pes3ynTaTu, HUBHO JOCTaByBah-€ 3a NneyaTere BO MefyHapoOHW HayYyHW cnucaHuja u
HWBHO Npe3eHTupare Ha HayyHW KOHdepeHUuun (nako nybruKyBaweTo Ha napuujanHuTe
pesynTatyu oA MpPOeKTOT Ke ce u3BedyBa BO TEKOT Ha UenuoT npoekT). N3pabotka Ha
KpajHNOT U3BELLTa,.
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UctpaxyBau:

Ume u npesume Backo CasgoBcku

Tutyna [OKTOP Ha TEXHUYKN HaYKK

Mo3unumja HacrnoseH goueHT

Appeca 22 OktomBpu 66 Pagosuw -2420,MakegoHumja
Ten | ®akc: +389 32 550 650

e-mail vasko.sazdovski@ugd.edu.mk

Kpatka 6uorpadomja:

JIn4HOCT CcO ronem eHTy3njasm M pasHOBUOHW MO3HaBaH-a, KOj ja HaOOMOMNHyBa cunHaTta
akageMcka nosagvHa CO MHTEH3UBHU UCTpaXKyBakwe W HaCTaBHO WUCKYCTBO BO HaBwrauuja,
HaBegyBawe W KOHTpPONa Ha MOOMIHM pOBOTCKM CUCTEMM W BrpagsiMByM KOMMjyTEPCKU
cuctemm.

O6pasoBaHue:

e Oktomepu 2006 — Jynu 2012 Doctor of Philosophy (PhD)
Centre for Autonomous Systems, Department of Informatics and Systems
Engineering, Defence Academy of the United Kingdom, Cranfield University,
Swindon, United Kingdom.

e OxTtomBpwu 2003 - Anpun 2010 Master of Science (MSc)
UHctutyt 3a  AsBTtomatmka wn  Cuctemcko  WHxkeHepctBo, ®Pakynter 3a
ereKkTpoTexHmKa 1 nHgopmMaumnckm TexHonorum, Yumnsepsutet Cs. Kupun n Metoau;,
Ckonje,

e Oktomepu 1999 - Asryct 2003 Bachelor of Science (MSc)
BojHa Akagemuja ,Munxajno Anoctonckmn®

PaboTHO UCKYyCTBO:
e  Qesgpyapu 2013- deHec
HacnoBeH goueHT
EnekrtpoTexHuyku dakynteT, YHuBep3uteT Noue Oendes — LLTun, MakegoHuja
e  ®egpyapu 2012 - JyHu 2013, Okmomepu 2014 - deHec
Mpenasay
MunoTckm TpeHuHr LeHTap, Aepogpom lNMetpoeey, Ckonje, MakegoHuja
e Hoemepu 2010 - Pegpyapu 2012
AcunCTEHT
dakynTeT 3a MalumHcKa MHTenureHumja n poboTtuka, YHMBep3uTeT 3a
WHpopmMaTHyKn TexHonorum u Haykn, Oxpua, MakegoHuja.
e Aszycm 2003 - Hoemspu 2010
AcucteHT, BoeHa akagemuja ,'eHepan Muxajno Anoctoncku®, Ckonje, MakegoHuja

YneHcTBO BO npochecuoHarnHu acouujauumu:
e ETAI (Macedonian Society for Electronics, Telecommunications, Automatiion and
Informatics)
e |EEE (The Institute of Electrical and Electronics Engineers).

NMone Ha Hay4eH uHTepec:

Robotics, Automation and Systems Engineering, MEMS Inertial Sensors, Embedded
Computer Systems, Computer Vision, Sensor and Data Fusion, Filtering and Estimation
Techniques, Stochastic Control Techniques.
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TpynoBu o6jaBeHn BO nocneaHuTe 5 roaMHn BO CTPYYHU CrMCaHUja Koun
ce HaoraaT Ha mefyHapoaHo npu3sHaTtata nucta CLUU (SCI - Science
citation index), co Ha3Ha4eH uMnNakT pakTop 3a CeKoj TPYA;:

[1] V Sazdovski, A. Kitanov, |. Petrovic, Implicit Observation Model for Vision Aided Inertial
Navigation of Aerial Vehicles Using Single Camera Vector Observations, Aerospace Science
and Technology, Volume 40, pp 33-46, January 2015. (Impact Factor = 1.00)

[2] S. Deskovski, V. Sazdovski, Z. Gacovski, Guidance Laws and Navigation Systems for
Quadrotor UAV: Theoretical and Practical Findings, Springer Monograph on Complex Control
Systems COSY, (inPress).

[3] V. Sazdovski, P. M.G. Silson, “Inertial Navigation Aided by Vision-Based Simultaneous
Localization and Mapping” IEEE Sensors Journal, Vol. 11, Issue 8, pp. 1646-1656, 2011.
(Impact Factor = 1.852)

[4] V. Sazdovski, M. Stankovski, T. Kolemishevska-Gugulovska, S. Deskovski, “One Approach to
the Integration of Low-Cost Inertial Sensors and Global Positioning System for Mobile
Robots”, IFAC World Congress, Milano, Italy, September 2011.

[5] S. Deskovski, V. Sazdovski, Z. Gacovski, “Advanced Guidance Laws and Navigation Systems
for UAV: Theoretical and Practical Findings in a Developing Country” Special International
Conference on Complex Systems: Synergy of Control, Computing & Communications, COSY
2011, Ohrid, R. Macedonia, September, 2011.

[6] P. M.G. Silson, V. Sazdovski, “INS Velocity Aiding Using Bearing-Only Measurements of
Unknown Landmarks”, AIAA Infotech Aerospace Conference, St.Louis, Missouri, USA, 29-31
March, 2011.

[7]1 V. Sazdovski, P. M.G. Silson, A. Tsourdos, “Inertial Navigation Aided by Simultaneous
Localization and Mapping”, IEEE Conference on Intelligent Systems, London, UK, 2010.

[8] V. Sazdovski, P. M.G. Silson, A. Tsourdos “Attitude Determination from Single Camera Vector
Observations”, IEEE Conference on Intelligent Systems, London, UK, 2010.

[9] V. Sazdovski, M. Stankovski, T. Kolemishevska-Gugulovska, S. Deskovski, “Inertial Sensing
and its Application to Navigation Guidance and Control of Mobile Robots” X Triennial
International SAUM Conference on Systems Automatic Control and Measurements, Ni§,
Serbia, 2010.

[10] S. Deskovski, V. Sazdovski, A. Dedinec, “Quaternion Based Modeling and Control of
Quadrotor” X Triennial International SAUM Conference on Systems Automatic Control and
Measurements, Ni§, Serbia, 2010.

Y4yecTBO BO HayYHOUCTPAXKyBaUYKN NPOEKTH:

HacnoB Ha Mepuop PuHaHCcHpaH Ynora Bo
MPOEKTOoT oa. NMPOEKTOT
(rmaBeH
ncTpaxysad
U y4eCHuK
Centre of Research 01.07.2013 - European YyecHuk
Excellence for 30.09.2014 Community’s
Advanced Seventh
Cooperative Framework
Systems (ACROSS), Programme
Faculty of Electrical grantagreement
Engineering and No. 285939
Computing,university (ACROSS).
of Zagreb, Croatia

3agomkeHuja BO Npeanor-npoekToT CO BpeMeHCcKa pamka:

Meceum 1-2: Ke yyecTByBa BO aHanusa Ha nuTepaTtyparTa.

Meceun 3-4: Ke ydecTByBa BO AeMHMPaH-€TO HA CUCTEMCKATa apxXUTeKTypa.
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Meceuu 5-13: Ke paboTu Ha pasBoj Ha anropuTMM 3a KOONEPaTUBHO Manupaxe u
nokanu3auuja, Ha pa3Boj Ha anropTMMK 3a KOHTpona Ha MOBunHUTE PoBOTH, Kako U
Ha pa3Boj Ha anropuTMu 3a doysuja Ha NnogaToum of pasfnnYyHUTE CEH30PMW.

Meceuyn 14-20: Ke yuyecTByBa BO NMOCTaByBae Ha eKCiepuMeHTanHaTa oKonmHa
3a eBajlyausja Ha CUCTEMOT Kako M BO Bepudukaumja Ha pobycTHocTa Ha
anroputTMuTe U HUBHaTa MPELn3HOCT.

Meceun 21-24: lNuwyBawe Ha HayyHU TPyooOBM BO KoM ke Guaat M3NoxeHu
AobueHnTe Hay4yHM pe3ynTaTti, HUBHO AOCTaByBake 3a NnevaTere BO MeryHapoaHu
Hay4yHW CcnucaHuvja M HUBHO [Mpe3eHTMpame Ha Hay4yHU KoHdepeHuun (nako
nybnvkyBaHweTO Ha NapuujanHuTe pesyntaTtu of NPOEeKToT ke ce n3BeayBa BO TEKOT
Ha uenuot npoekT). N3paboTka Ha KpajHNOT u3BeLLTaj.
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Mnaa uctpaxyBau:

Ume u npesume AnekcaHgpa CtojaHoBa

Tutyna MarucTtep no enekTpoTexHuka u
NHOPMAaLNCKN TEXHONOTM

Mo3uuumja nabopaHT

Appeca Kpcte Mucupkos 66, LUtnn, P. MakegoHuja

Ten | Pakc: 00 389 32 550 123

e-malll] aleksandra.stojanova@ugd.edu.mk

KpaTtka 6uorpadmja:
O6pasoBaHue:
* Maructep no enekTpoTexHMka n MHPOPMaLIMCKM TEXHONOMMN, NOTECHA
cneumjanHocT- copteepcko nHxeHepctso PEUT, YKUM, 2014.
*  [unnomupaH nHxeHep No enekTpoTeXHMKa N MHPOPMALUCKN TEXHOMOIN,
crneumjanHocT- MHopMaTmKa 1 KoMmnjyTepcku nHxeHpectso PENT, YKUM,
2008.

PaboTHO ucKycTBoO:
+ JlabopaHT Ha ®akynTeT 3a nHcdopmatuka npu YIA, Wtun, 2009 — go cera.
+ BonoHTtep Ha ®akynTeT 3a uHopmatuka npu YI A, Wrmn, 2009.

lNMone Ha Hay4yeH UHTepec:
+ KowmnjyTepcka rpaduka 1 Budyenusaumja
+ bBaan Ha nogaToun M UHTENUIEeHTHU CUCTEMMU

TpynoBu o6jaBeHn BO nocnegHuTe 5 rogMHnN BO CTPYYHU CMMCaHUja Koun
ce HaoraaT Ha mefyHapoaHo npu3sHaTtaTta nucta CLUU (SCI - Science
citation index), co Ha3Ha4YeH uMNakT pakTop 3a CeKoj TPYA;:

[28] Aleksandra Stojanova and Suzana Loshkovska: OuHamuuka Busyenusaumja Ha cogpmeep.
ETAI-2011, 16-17 Sept 2011, Ohrid, Macedonia.

[29] Aleksandra Stojanova, Suzana Loshkovska and Dusan Bikov: BuptyenHa peanHocT BO
ncuxotepanujata, ETAI-2011, 16-17 Sept 2011, Ohrid, Macedonia.

[30] Aleksandra Stojanova, Natasa Stojkovikj and Dusan Bikov “Java IDEs for learning and
understanding object oriented language” Yearbook-Faculty of Computer Science 2012 . ISSN
1857- 8691,pp 232-240.

[31] Dusan Bikov, Aleksandra Stojanova and Aleksandra Mileva: 4th International conference
Technics and Informatics in Education (TIO 2012), 1-3 June 2012, Cacak, R. Serbia

[32] Vlatko Jovanovski, Gabriela Suteva, Aleksandra Stojanova, Verica Atanasova Jovanovska
and Aleksandar Krstev-The influence of information technology in determining the model for
sustainability of freight forwardin, ARSA 2012, Zilina, Slovakia.

[33] Elena Gelova, Aleksandar Krstev, Jordan Zivanovic and Stojanova Aleksandra 5th Mining
Congress BALKANMINE, 18-21 Sept 2013, Ohrid, R. Macedonia.

[34] Dusan Bikov, Stefka Bouyuklieva and Aleksandra Stojanova: Wireless network security and
cracking security key, FObuneiHaTa mexayHapogHa HayyYHa koHdepeHuus “50 roguHmn BTY
“Cs. Kupnn n Metogun”, 10 May 2013, Benuko TpHoBo, Byrapuja.

[35] Juliana Citkuseva, Aleksandra Stojanova and Elena Gelova: Increasing the flexibility and
application of the B-spline curve. Yearbook - Faculty of Computer Science, 2 (2). ISSN 1857-
8691, 2013.

[36] Dusan Bikov, Stefka Bouyuklieva and Aleksandra Stojanova: S-Boxes parameters,
characteristics and classifications. Yearbook, Faculty of Computer Sciences, Goce Delcev
University, Stip. ISSN 1857-8691, 2013.

[37] Valentin Bakov, Zlatko Vrabanov, Venelin Monev, Hristova Maya, Dusan Bikov and
Aleksandra Stojanova, Synchronizing inventory and transport within supply chain
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management. In: The 99th European Study Group with Industry, 3-7 February, 2014, Novi
Sad, Serbia.

M3paboTka Ha MarmcTepcKu/AOKTOPCKN TPy — HACMoOB:
dnHamunyka Busyenuaaumja Ha codpTeep

3aponmkeHuja BO Npeasior-npoeKkToT CoO BpeMeHCKa pamMKa:
Meceum 1-2: Ke yyecTByBa BO aHanusa Ha nuTepaTtyparTa.
Meceuu 3-4: Ke yyecTByBa BO AebHMPaH-ETO HA CUCTEMCKATa apXUTEKTYypa.

Months 5-13: Ke yuyecTByBa BO pa3BOj Ha CUCTEMCKUTE U KOPUCHWUYKWTE
nHTEpejcu.

Months 14-20: Ke ja peanuaupa eBanyauujata Ha CHUCTEMOT HU3
eKkcnepumMmeHTanHa paborta.

Meceun 21-24: lNuwyBawe Ha HayyYyHW TPYAOBWM BO KoM Ke Guaat M3NoXeHu
AobveHnTe Hay4yHM pe3ynTaTti, HUBHO AOCTaByBake 3a NevaTere BO MeryHapoaHu
Hay4yHW cnucaHuja M HUBHO Mpe3eHTUpake Ha HayyHW KOHepeHuMn (nako
ny6nvkyBaHweTO Ha napuujanHuTe pesyntatu of NPoOeKToT ke ce u3BeayBa BO TEKOT
Ha uenuot npoekT). 3paboTka Ha KpajHMOT u3BeLLTaj.
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Mnaa uctpaxyBau:

WUme n npesume Hartawa CTojkoBUK

Tutyna MarucTtep Ha MHOpMaTUYKN HaYKK
Mo3unumja AcucteH

Appeca Kpcte Mucupkos 66, LUTOn, P. MakegoHuja
Ten | ®akc: 00 389 32550113

e-mailJ natasa.maksimova@ugd.edu.mk

Kpatka 6uorpadmja:

O6pasoBaHue:
* Marnctep Ha uHdopmatudkm Haykm, A, NMM®, 2009.
* [vnnomupaH uHxeHep no uHdopmatuka, N, NP, 2002.
* [unnomupaH npodecop no matematuka, UM, NMMe, 2000.

Pab6oTHO ucKycTBoO:
* AcucteH npu Yra, Wrun, 2010 -
* [lomnag acucteHt npu Y4, Wrun, 2007 - 2010
» [lporpamep Bo Makcuctem, Ckonje , 2003 - 2008

NMone Ha Hay4eH UHTepec:
* HapgexXHOCT Ha TpaHCMOPTHU cUCTEMMU
* Mogenupake 1 cumynaumm
*  OnepaumoHun UcTpaxysara
* BepojaTHOCT 1 cTatuctuka

TpyAoBu o6jaBeHu BO nocneaHuTe 5 roagMHM BO CTPYYHM CNMCaHMja Kom
ce HaoraaT Ha MmefyHapogHo npu3HaTtaTta nucta CLUU (SCI - Science
citation index), co Ha3Ha4yeH UMnNakT pakTop 3a CeKoj TPYA;:

[1] M.Mihova, N.Stojkovikj, M.Jovanov and E.Stankov “On Maximal Level Minimal Path Vectors
of a Two-Terminal Network”, Olympiads in Informatics, 2014, Vol. 8, 133-144, 26th
International Olympiad in Informatics, Taipei, Taiwan.

[2] Mihova, M, Maksimova N "Estimation of minimal path vectors of multi state two terminal
networks with cycles control”, Mathematica Balkanica, Vol. 25, Fasc 4, ISSN 0205-3217, pp.
437-447,2011

[3] M. Mihova, N. Maksimova, “Minimal Cut Sets for Transportation System”, Proceedings of the
7th International Conference for Informatics and Information Technology (CHIIT 2010), ISBN
978-9989-668-88-3, (188-193)

[4] M.Mihova, N. Maksimova, Kj. Gjorgjiev, “Optimal improving of network reliability: Reliability of
the improved network”, Proceedings of the IV Congress of the Mathematicians of Republic of
Macedonia, Skopje 2010 (247-257)

[5] M.Mihova, N. Maksimova, “Analysis of an Algorithm for finding Minimal Cut Set’, ICT
Innovations 2010 Web Proceedings ISSN 1857-7288, 299-308

[6] M. Mihova and N.Stojkovikj, “Simulating the profit of work on multi state two terminal
transportation system”, Proceedings of the 9th International Conference for Informatics and
Information Techology (CIIT 2012),

[71 Mihova, M, llijoski B, Stojkovic N. "The Optimization of the Profit of a Parallel System with
Independent Components and Linear Repairing Cost" , 2012 Web proceedings of ICT
Innovations 2012 , Ohrid,ISSN 1857-7288, pp.507-516

[8] Martinovska, C, Maksimova N, Gacovski Z, "A Fuzzy Based Approach to Selecting Successful
Contractor for Public Procurement”, The 2nd International Conference, Science and
technology in the Context of Sustainable, Ploesti, Romania,2011.

[9] Lazarova, L, Miteva, M, Stojkovic N. "The Black-Scholes model and valuation of the European
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Call option”, Yearbook-Faculty of Computer Science 2013 . ISSN 1857- 8691,pp 209-220

[10] N Stojkovik, L Lazarova, M Miteva.”Calculation of multi-state two terminal reliabilty” Yearbook-
Faculty of Computer Science 2014 . ISSN 1857- 8691, pp 5-10

[11] A.Stojanova, N.Stojkovic and Dusan Bikov “Java IDEs for learning and understanding object
oriented language” Yearbook-Faculty of Computer Science 2012 . ISSN 1857- 8691,pp 232-
240.

[12] Maksimova N, Suteva G, Jovanov V,’Fractions and Operation with fractions, Using of
Interactive Table”, Proceeding of 11™ International Education Technology Conference (IETC),
Istanbul, May 2011.

M3paboTka Ha marncTepckn/aOKTOPCKU TpyA — HACMoOB:
Temata Ha QOKTOPCKMOT TPYA ceyliTe He e AedmHUpaHa Ho Ke ce KopucTaT aen og
NCTpaxkyBaraTta of NPOEKTOT

3aponmkeHuja BO Npeasior-npoeKkToT CO BpeMeHCKa pamMKa:
Meceun 1-2: Ke yyecTsysa BO aHanusa Ha nuTepatypara.
Meceun 3-4: Ke yyecTByBa BO AeVHNPaH-ETO Ha CUCTEMCKATa apXMTEKTypa.

Months 5-13: Ke y4yecTByBa BO MMMSIEMEHTaUMja Ha anropuTMmn 3a npouecmpame
Ha nogaTouuTe, Kako 1 BO MMNMeMeHTaLMja Ha anropuTMu 3a KOHTpona.

Meceun 21-24: lNuwyBawe Ha HayyHU TPyAOBM BO KoM ke Guaat M3noxeHu
AobueHnTe Hay4HU pe3ynTaTh, HUBHO AOCTaByBake 3a nevatere BO MeryHapoaHu
Hay4YHW cnucaHuvja M HUBHO [Mpe3eHTMpame Ha HayydyHU KoHdepeHuun (nako
nybnvkyBaHweTO Ha napuujanHuTe pesyntaTtu o NPOEKTOT ke ce u3BeayBa BO TEKOT
Ha LenuoT npoekT). N3paboTka Ha KpajHMOT U3BELUTA;.
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Mnaa uctpaxyBau:

Ume u npesume AHren Bnagnmupos

Tutyna AvnnomMmnpaH nHxeHep nNo nHopmaTunka

Mo3uuumja CTyaeHT Ha BTOP UMKIYyC Ha CTyann Ha dak.
3a nHdopmatuka npu Y

Appeca Kpcte Mucupkos 66, LUtnn, P. MakegoHuja

Ten | Pakc: 00 389 78 264880

e-maill angel.210114@student.ugd.edu.mk

KpaTtka 6uorpadmja:
Anren BnagummpoB e pogeH Ha 08 Oktomepu 1989 rog. Bo Ltun. CpegHo
obpasoBaHMe 3aBpwyBa BO rIMMHasumjata “Crnaedyo CtojmeHckn”  LUTtun.
HJoaounnomckn ctygum 3aBpwyBa Ha dPakynteToT 3a WHdopmaTtuka npu
YHusepauteToT “loue [Henues”’-lUtun Bo 2012 rog. M ce CTEKHyBa CO 3Bae
AVNAOMUPaH  UMHXeHep no  wuHdopmaTuka. 3aBpwyBa obyka 3a CTPy4yHO
ocrnocobyBake U ycoBpLlyBake Ha oduuepy 3a poaoT aBuvjaumja Bo BoeHaTa
Akagemuvja “'eHepan Mwuxajno Anoctonckn” — Ckonje Bo 2014. MomeHTanHo e
CTYAEHT Ha BTOP UMKIYC Ha CTydMM Ha Hacokata “‘BewTtayka vHTenureHumja w
pobotuka“ Ha ®PakyntetoT 3a MHdopmaTuka npu YHuepautet “loue [endyes’-
Ltmn. HeroBn nonuta Ha Hay4YHO-MUCTPaXKyBa4kn MHTEPEC Ce:

+ PoboTuka 1 BewTayka UHTenMreHumja

*  Mogenupare n cumynaumm

+ KonabopaTtuBHu cuctemm

*  KoMnjyTepcku Mpexu

* CeHsopu

M3paboTka Ha MarncTepckn/AOKTOPCKU TpyA — HacCnoB:
Pa3Boj Ha KOHTPOSiEH CMCTEM 3a BO34YLLHKU neTana

3apgomkeHuja BO Npeanor-npoeKkToT Co BpeMeHCcKa paMkKa:

Meceun 5-13: Ke ydyecTtByBa BO I/IMI'IJ'IeMeHTaLI,I/Ija Ha aliroputTMmn 3a KOHTpPOJia Ha
p06OTVITe, KakoO 1 BO I/IMI'IJ'IeMeHTaLl,I/lja Ha CO(bTBepOT 3a KOMyHI/IKaLI,VIja n
I/IMI'IJ'IeMeHTaLl,I/Ija Ha KOHTPOJTHUOT cepBep.

Meceun 21-24: lNuwyBawe Ha Hay4yHU TPYAOBM BO KOW Ke Guaat un3noxeHu
pobveHnTe HayyYyHW pesynTtaTn, HUBHO JOCTaByBake 3a NnevyaTterwe BO MelyHapoaHU
Hay4YHU cnucaHuvja M HUBHO [Mpe3eHTMparme Ha HayyHu KoHdepeHuun (nako
nybnvkyBaHweTO Ha napuujanHuTe pesyntatu of NPOEKTOT ke ce n3BeayBa BO TEKOT
Ha LenunoT NpoekT). N3paboTka Ha KpajHUOT N3BELLTa;.
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Researchers:

Principal researcher

Name Surname Saso Koceski
Title PhD of technical science
Position Associate Professor
Address Ul. Krste Misirkov bb. 2000 Stip, Macedonia
Tel./Fax. 00 389 32 550 124
e-maill saso.koceski@ugd.edu.mk
Short CV
Education:

» PhD of technical science, Univ. of L’Aquila, Italy, 2008.

+ Master of computer science, Univ. “Ss. Cyril and Methodius”, Faculty of electrical
engineering, Department of Computer Science and Automation technology, 2001.

+ Graduated electrical engineer, Univ. “Ss. Cyril and Methodius”, Faculty of electrical
engineering, Department of Computer Science and Automation technology, 2000.

Working positions:
» Associate Professor at Computer Science Faculty, Univ. “Goce Delcev”,
Stip, 2014 - present.
» Assistant Professor at Faculty of computer science at Univ. “Goce Delcev*, Stip,
2009 - 2014
» Junior researcher, Faculty of Engineering at University of L’Aquila (ltaly), 2005-2009
* Researcher, Macedonian academy of sciences and arts (MANU), 2001/02.

Membership in professional associations:
» EUropean RObotics research Network (EURON)
» European Robotics Technology Platform (EUROP)

Scientifically-research fields of interest:
* Robotics and intelligent systems
* Bioinformatics
* Modelling and simulations
» Computer graphics and visualization

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor:

[1] Stojanov, Done, Saso Koceski, Aleksandra Mileva, Natasa Koceska, and Cveta Martinovska
Bande. "Towards computational improvement of DNA database indexing and short DNA query
searching.” Biotechnology & Biotechnological Equipment ahead-of-print (2014): 1-10. (IF
(2013) = 0.379)

[2] Saso Koceski, Stojanche Panov, Natasa Koceska, Pierluigi Beomonte Zobel and Francesco
Durante. A Novel Quad Harmony Search Algorithm for Grid-based Path Finding. Int J Adv
Robot Syst, 2014, 11:144. doi: 10.5772/58875 (IF (2013) = 0.579)

[3] Kulev, 1., Vlahu-Gjorgievska, E., Trajkovik, V., Koceski, S.: Development of a novel
recommendation algorithm for collaborative health - care system model. Computer Science
and Information Systems, Vol. 10, No. 3, 1455-1471. (2013) (IF (2012) = 0.549)

[4] Koceski, Saso and Koceska, Natasa and Kocev, lvica (2012) Design and Evaluation of Cell
Phone Pointing Interface for Robot Control. Int J Adv Robotic Sy, 9 (135). ISSN 1729-8806 (IF
(2011) = 0.375)

[5] Natasa Koceska, Saso Koceski, Francesco Durante, Pierluigi Beomonte Zobel and
Terenziano Raparelli (2013). Control Architecture of a 10 DOF Lower Limbs Exoskeleton for
Gait Rehabilitation. Int J Adv Robotic Sy, 10, (68). ISSN 1729-8806 DOI: 10.5772/55032 (IF
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(2011) = 0.375)

[6] Stojanov, Done, Koceski, Saso, and Mileva, Aleksandra (2013). DNA FLAG: Fast Local
Alignment Generating Methodology. Romanian Biotechnological Letters 18 (1), (in print). ISSN
1224-5984 (IF (2011) = 0.349)

[7]1 J. Pop-Jordanov, N. Pop-Jordanova, S. Koceski, "EEG spectrum gravity as a preliminary
arousal indicator and neurofeedback parameter®, Neuroscience Letters, Volume 500,
Supplement, July 2011, P. €33 d0i:10.1016/j.neulet.2011.05.162 (Impact factor: 2.055)

[8] D. Stojanov, A. Mileva, S. Koceski, A new, space-efficient local pairwise alignment
methodology, Advanced Studies in Biology, Vol. 4, 2012, no. 2, 85 — 93, ISSN 1313-9495

[9] Trajkovik, V., E. Vlahu-Gjorgievska, |. Kulev and S. Koceski, 2012. Providing collaborative
algorithms support for personal health care. Am. J. Bioinform., 1: 41-49. DOI:
10.3844/ajbsp.2012.41.49

[10] Shteriev F., Koceska N., Koceski S., Software platform for visualization and evaluation of
carpal tunnel syndrome, Contributions, Sec. Biol. Med. Sci., MASA, XXXIIl, 1 (2012), ISSN
0351-3254

[11] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel, Francesco Durante, Terenziano
Raparelli, "Un prototipo di Gait Trainer", Oleodinamica pneumatica lubrificazione, ISSN 1122-
5017, no. 5 (Maggio), 2011 , p. 64-69

[12] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel and Francesco Durante (2011).
Gait Training using Pneumatically Actuated Robot System, Advances in Robot Navigation,
Alejandra Barrera (Ed.), ISBN: 978-953-307-346-0, InTech

[13] S.Koceski, N.Koceska "Interaction between players of mobile phone game with augmented
reality (AR) interface", 2nd International Conference in User Science and Engineering, 29
November - 2 December 2011, Selangor, Malaysia

[14] O. Kotevska, E. Vlahu-Gjorgievska, V. Trajkovik, S. Koceski, "Towards a Patient-Centered
Collaborative Health Care System Model", In the Proc. of the 4th IEEE International
Conference on Computer Science and Information Technology, June 10-12 2011, Chengdu,
China

[15] S. Koceski, N. Koceska, “Vision-based Gesture Recognition for Human-Computer Interaction
and Mobile Robot's Freight Ramp Control”, Proc. Of 32nd IEEE International Conference on
Information Technology Interfaces, June 21-24, Dubrovnik, Croatia 2010

[16] S. Koceski, N. Koceska, P. B. Zobel, F. Durante “Real-Time Spline Trajectory Creation and
Optimization for Mobile Robots", International Conference on Automation, Robotics and
Control Systems, Orlando, USA, 2009, pages: 75-80, ISBN: 978-1-60651-008-7, Publisher:
ISRST

[17] Kulev 1., Koceski S., Vlahu-Gjorgievska E., Trajkovik V. Evaluation of physical activities
recommendation methodology for blood glucose level regulation. International Journal of
Informatics and Communication Technology (1J-ICT), Vol.3, No.3. 2014.

[18] Koceski S., Kotevska O., Vlahu-Gjorgievska E., Trajkovik V. Continuous real time monitoring
of patient’s vital signs based on ZigBee standard. International Journal of Informatics and
Communication Technology (13-ICT), Vol.3, No.2.2014.

[19] Koceski, S., Markovska-Simoska, S., & Pop-Jordanova, N. (2013). Using the Brain-Rate as a
Preliminary Indicator of General Mental Activation in Cognitive Neurorehabilitation of TBI
Patients. In Converging Clinical and Engineering Research on Neurorehabilitation (pp. 659-
663). Springer Berlin Heidelberg.

[20] Stojanche Panov, Saso Koceski. Solving Kakuro Puzzle using Self Adapting Harmony Search
Metaheuristic Algorithm. International Journal of Engineering Practical Research (IJEPR)
Volume 3 Issue 2, May 2014, pp.34-39. doi: 10.14355/ijepr.2014.0302.02

[21] Panov, S., & Koceski, S. (2014, June). “Area coverage in wireless sensor network by using
harmony search algorithm”. In Embedded Computing (MECO), 2014 3rd Mediterranean
Conference on (pp. 210-213). IEEE.

[22] Kulev I., Vlahu-Gjorgievska E., Koceski .S, Trajkovik V. Evaluating an Ordered List of
Recommended Physical Activities within Health Care System. In ICT Innovations 2014,
Madevska-Bogdanova A., Gjorgjevikj D. (Eds) Advances in Intelligent Systems and
Computing Vol. 311, pp:237-248, Springer International Publishing. 2015.

[23] Trajkovik V., Vlahu-Gjorgievska E., Kocev S., Kulev |. General Assisted Living System
Architecture Model. 1st International Workshop on Enhanced Living EnvironMENTS,
September 2014.

[24] Angelkov, D., Koceska, N., & Koceski, S. (2014, June). Low-cost dual-axis system for solar
tracking. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference on (pp. 169-
172). IEEE.

[25] Stojanov, D., & Koceski, S. (2014, September). Topological MRI prostate segmentation
method. In Computer Science and Information Systems (FedCSIS), 2014 Federated
Conference on (pp. 219-225). IEEE.

[26] Panov, S., & Koceski, S. (2014, June). Metaheuristic approach to optical character recognition
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of Old Slavic letters. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference
on (pp. 268-271). IEEE.

[27] Panov, S., & Koceski, S. (2014, June). Area coverage in wireless sensor network by using
harmony search algorithm. In Embedded Computing (MECO), 2014 3rd Mediterranean
Conference on (pp. 210-213). IEEE.

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)
1. Ubiquitous 2015-2018 Horizon 2020 Pl
iNteroperable Care Call: H2020-PHC-
for Ageing People 2014-single-stage
Topic: PHC-20-
2014
2. SIARS (Smart | 2014-2017 NATO multi-year Participant
(eye) Advisory Science for
Rescue System) Peace Project
EAP.SFPP 984753
3. Video Conferencing 2009-12 EU TEMPUS PI
Services for Project Agreement
Education Number: 144650-
TEMPUS-2008-IT-
JPGR
4. Applied Oesearch 2004-07 POI-Region Participant
and Education in Abruzzo, Italy
Bioengineering
5. Collaborative model 2011-12 PUNHKN-YKNM Participant
for mobile system
for prevention of
increased blood
sugar level
6. European Network 2011-2015 EU-COST Pl
on Robotics for
NeuroRehabilitation
7. 3D-ConTourNet - 3D 2011-2015 EU-COST PI
Content Creation,
Coding and
Transmission over
Future Media
Networks.

Tasks to be conducted in the frame of the project proposal (timetable)

Months 1-2: He will participate in literature review.

Months 3—-4: He will participate in system architecture definition.

Months 5-13: He will participate in the development of the algorithms for
cooperative localization and mapping as well as in component integration and data
processing algorithms development. He will develop algorithms for image
processing.

Months 14-20: He will take part in evaluation experimental setup definition as well
as in the system data integrity verification.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the
partial project results will be conducted during the whole project duration). Writing of
the final report.

Months 1-24: Project administration and management.

Co BaxHocT og 11.03.2013 roanHa

| Bepauja 01. | Osnaka: 0B.06.50 | Ctpanuua 30/46 |




YHUBEP3UTET ,,FOE JENYEB® BO WTWUM

Senior Scientist/ Researcher

Name Surname Natasa Koceska
Title PhD of technical science
Position Associate Professor
Address Ul. Krste Misirkov bb. 2000 Stip, Macedonia
Tel./Fax. 00 389 32 550 125
e-mail natasa.koceska@ugd.edu.mk
Short CV:

She was born in Bitola. In 2008, at University of L'Aquila, Italy, she defended her PhD. thesis
entitled, "Control of exoskeleton robot system for gait training”, and obtained the title Doctor
of Technical Sciences. In 2014. she was selected as associated professor at the Faculty of
Informatics, UGD, Stip. From 2009 to 2014 she worked as an assistant professor at the
Faculty of Informatics, UGD, Stip, while in the period from 2005 to 2009, she worked as a
junior researcher at the Faculty of Engineering, University of L'Aquila, Italy. She is a head of
the Department of computer technologies and intelligent systems created within the Faculty
of Informatics at the University "Goce Delchev" in Stip. Her research and scientific work
focuses on robotic and intelligent systems, human-computer interaction, and embedded
computer systems. Her research work has been presented in numerous articles in renowned
journals.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor:

[1] Stojanov, Done, SaSo Koceski, Aleksandra Mileva, Natasa Koceska, and Cveta Martinovska
Bande. "Towards computational improvement of DNA database indexing and short DNA query
searching.” Biotechnology & Biotechnological Equipment ahead-of-print (2014): 1-10. (IF
(2013) = 0.379)

[2] Saso Koceski, Stojanche Panov, Natasa Koceska, Pierluigi Beomonte Zobel and Francesco
Durante. A Novel Quad Harmony Search Algorithm for Grid-based Path Finding. Int J Adv
Robot Syst, 2014, 11:144. doi: 10.5772/58875 (IF (2013) = 0.579)

[3] Koceski, Saso and Koceska, Natasa and Kocev, lvica (2012) Design and Evaluation of Cell
Phone Pointing Interface for Robot Control. Int J Adv Robotic Sy, 9 (135). ISSN 1729-8806 (IF
(2011) = 0.375)

[4] Natasa Koceska, Saso Koceski, Francesco Durante, Pierluigi Beomonte Zobel and
Terenziano Raparelli (2013). Control Architecture of a 10 DOF Lower Limbs Exoskeleton for
Gait Rehabilitation. Int J Adv Robotic Sy, 10, (68). ISSN 1729-8806 DOI: 10.5772/55032 (IF
(2011) = 0.375)

[5] Panov, Stojanche and Koceska, Natasa (2014) Global Path Planning in Grid-Based
Environments Using Novel Metaheuristic Algorithm. ICT Innovations 2013, 231. pp. 121-130.
ISSN 2194-5357.

[6] Angelkov, D., Koceska, N., & Koceski, S. (2014, June). Low-cost dual-axis system for solar
tracking. In Embedded Computing (MECO), 2014 3rd Mediterranean Conference on (pp. 169-
172). IEEE.

[7] Koceska, Natasa and Koceski, Saso (2013) Review: Robot Devices for Gait Rehabilitation.
International Journal of Computer Applications, 62 (13). pp. 1-8. ISSN 0975 - 8887

[8] Koceski, Saso and Koceska, Natasa (2013) Modeling and Simulation of 3D Laser Range
Scanner with Generic Interface for Robotics Applications. Frontiers in Sensors (FS), 1 (1). pp.
7-15. ISSN 2327-7610

[9] Shteriev F., Koceska N., Koceski S., Software platform for visualization and evaluation of
carpal tunnel syndrome, Contributions, Sec. Biol. Med. Sci., MASA, XXXIIl, 1 (2012), ISSN
0351-3254

[10] Koceski, Saso and Koceska, Natasa and Kocev, lvica (2012) Design and Evaluation of a Cell
Phone Pointing Interface for Interaction with Large Projector based Displays. International
Journal of Computer Applications, 51 (3). pp. 27-32. ISSN 0975 - 8887
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[11] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel, Francesco Durante, Terenziano
Raparelli, "Un prototipo di Gait Trainer", Oleodinamica pneumatica lubrificazione, ISSN 1122-
5017, no. 5 (Maggio), 2011 , p. 64-69

[12] Natasa Koceska, Saso Koceski, Pierluigi Beomonte Zobel and Francesco Durante (2011).
Gait Training using Pneumatically Actuated Robot System, Advances in Robot Navigation,
Alejandra Barrera (Ed.), ISBN: 978-953-307-346-0, InTech

[13] S.Koceski, N.Koceska "Interaction between players of mobile phone game with augmented
reality (AR) interface", 2nd International Conference in User Science and Engineering, 29
November - 2 December 2011, Selangor, Malaysia

[14] S. Koceski, N. Koceska, “Vision-based Gesture Recognition for Human-Computer Interaction
and Mobile Robot's Freight Ramp Control”, Proc. Of 32nd IEEE International Conference on
Information Technology Interfaces, June 21-24, Dubrovnik, Croatia 2010

[15] S. Koceski, N. Koceska, P. B. Zobel, F. Durante “Real-Time Spline Trajectory Creation and
Optimization for Mobile Robots®, International Conference on Automation, Robotics and
Control Systems, Orlando, USA, 2009, pages: 75-80, ISBN: 978-1-60651-008-7, Publisher:
ISRST.

[16] Koceski, Saso and Koceska, Natasa and Zobel, Pierluigi Beomonte and Durante, Francesco
(2009) Characterization and Modeling of a 3D Scanner for Mobile Robot Navigation. Med
2009 17th Mediterranean Conference on Control Automation Vols 13. pp. 79-84.

[17] Koceska, Natasa and Koceski, Saso and Zobel, Pierluigi Beomonte and Durante, Francesco
(2009) Control Architecture for a Lower Limbs Rehabilitation Robot System. 2008 IEEE
International Conference on Robotics and Biomimetics. pp. 971-976.

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)
1. Ubiquitous 2015-2018 Horizon 2020 Participant
iNteroperable Care Call: H2020-PHC-
for Ageing People 2014-single-stage
Topic: PHC-20-2014
2. Video Conferencing 2009-12 EU TEMPUS Project Participant
Services for Agreement Number:
Education 144650-TEMPUS-
2008-IT-JPGR
3. Applied Oesearch 2004-07 POI-Region Abruzzo, Participant
and Education in Italy
Bioengineering
4. 3D-ConTourNet - 3D 2011-2015 EU-COST PI
Content Creation,
Coding and
Transmission over
Future Media
Networks

Tasks to be conducted in the frame of the project proposal (timetable)

Months 1-2: She will participate in literature review.

Months 3—-4: She will participate in system architecture definition.

Months 14-20: She will take part in evaluation experimental setup definition as well
as in the user interfaces validation.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the
partial project results will be conducted during the whole project duration). Writing of
the final report.
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Senior Scientist/ Researcher

Name Surname Vasko Sazdovski
Title Doctor of technical sciences
Position Assistant Professor (Part Time)
Address 22 Oktomvri bb Radovis - 2420, R. Macedonia
Tel./Fax. +389 32 550 650
e-mail vasko.sazdovski@ugd.edu.mk
Short CV:

An enthusiastic and versatile individual, combining a strong academic background with
extensive research and teaching experiences in navigation, guidance and control of mobile
robotic systems and embedded computer systems.

Education:

e October 2006 — July 2012 Doctor of Philosophy (PhD)
Centre for Autonomous Systems, Department of Informatics and Systems
Engineering, Defence Academy of the United Kingdom, Cranfield University,
Swindon, United Kingdom.

e October 2003 - April 2010 Master of Science (MSc)
Institute of Automation and System Engineering, Faculty of Electrical Engineering
and Information Technologies University Ss. Cyril and Methodius, Karpos IlI, bb,
1000 Skopje R. Macedonia

e October 1999 - August 2003 Bachelor of Science (MSc)
Air Force Group / Air Surveillance Military Academy “General Mihailo Apostolski “ ul.
Vasko Karangelevski bb. Skopje, R. Macedonia

Working positions:

e February 2013- present
Assistant Professor (Part Time)
Faculty of Electrical Engineering, University Goce Delcev, Stip, R. Macedonia

e February 2012 - June 2013, October 2014 - present
Teaching Instructor
Pilot Training Centre, Airport Petrovec, Skopje, R. Macedonia

e November 2010 - February 2012
Teaching Assistant
Faculty of Machine Intelligence and Robotics, University for Information Science and
Technology, Ohrid, R. Macedonia.

e August 2003 - November 2010
Teaching Assistant, Officer, Commander of Radar Platoon, Commander of the
maintenance flight. Military Academy “General Mihailo Apostolski “, Air Force Base
Petrovec, Ministry of Defence, Skopje, R. Macedonia

Membership in professional associations:

Member of ETAI (Macedonian Society for Electronics, Telecommunications, Automatiion and
Informatics)

Member of IEEE (The Institute of Electrical and Electronics Engineers).

Scientifically-research fields of interest:

Research interests are in Robotics, Automation and Systems Engineering, MEMS Inertial
Sensors, Embedded Computer Systems, Computer Vision, Sensor and Data Fusion,
Filtering and Estimation Techniques, Stochastic Control Techniques.
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Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

1. V Sazdovski, A. Kitanov, I. Petrovic, Implicit Observation Model for Vision Aided
Inertial Navigation of Aerial Vehicles Using Single Camera Vector Observations,
Aerospace Science and Technology, Volume 40, pp 33-46, January 2015 (Impact
Factor = 1.000)

2. S. Deskovski, V. Sazdovski, Z. Gacovski, Guidance Laws and Navigation Systems
for Quadrotor UAV: Theoretical and Practical Findings, Springer Monograph on
Complex Control Systems COSY, (inPress).

3. V. Sazdovski, P. M.G. Silson, “lnertial Navigation Aided by Vision-Based
Simultaneous Localization and Mapping” IEEE Sensors Journal, Vol. 11, Issue 8, pp.
1646-1656, 2011. (Impact Factor = 1.852)

4. V. Sazdovski, M. Stankovski, T. Kolemishevska-Gugulovska, S. Deskovski, “One
Approach to the Integration of Low-Cost Inertial Sensors and Global Positioning
System for Mobile Robots”, IFAC World Congress, Milano, Italy, September 2011.

5. S. Deskovski, V. Sazdovski, Z. Gacovski, “Advanced Guidance Laws and Navigation
Systems for UAV: Theoretical and Practical Findings in a Developing Country”
Special International Conference on Complex Systems: Synergy of Control,
Computing & Communications, COSY 2011, Ohrid, R. Macedonia, September,
2011.

6. P. M.G. Silson, V. Sazdovski, “INS Velocity Aiding Using Bearing-Only
Measurements of Unknown Landmarks”, AIAA Infotech Aerospace Conference,
St.Louis, Missouri, USA, 29-31 March, 2011.

7. V. Sazdovski, P. M.G. Silson, A. Tsourdos, “Inertial Navigation Aided by
Simultaneous Localization and Mapping”, IEEE Conference on Intelligent Systems,
London, UK, 2010.

8. V. Sazdovski, P. M.G. Silson, A. Tsourdos “Attitude Determination from Single
Camera Vector Observations”, IEEE Conference on Intelligent Systems, London,
UK, 2010.

9. V. Sazdovski, M. Stankovski, T. Kolemishevska-Gugulovska, S. Deskovski, “Inertial
Sensing and its Application to Navigation Guidance and Control of Mobile Robots” X
Triennial International SAUM Conference on Systems Automatic Control and
Measurements, Ni§, Serbia, 2010.

10. S. Deskovski, V. Sazdovski, A. Dedinec, “Quaternion Based Modeling and Control of
Quadrotor” X Triennial International SAUM Conference on Systems Automatic
Control and Measurements, Ni§, Serbia, 2010.

Participation in research projects

Project title Period Financed by Role in the

project (Pl or
participant)

Centre of Research 01.07.2013 - European Participant

Excellence for 30.09.2014 Community’s

Advanced Seventh

Cooperative Framework

Systems (ACROSS), Programme

Faculty of Electrical grantagreement

Engineering and No. 285939

Computing,university (ACROSS).

of Zagreb, Croatia
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Tasks to be conducted in the frame of the project proposal (timetable)
Months 1-2: He will participate in literature review.
Months 3—-4: He will participate in system architecture definition.

Months 5-13: He will participate in the development of the algorithms for
cooperative localization and mapping, development of algorithms for robots control,
as well as development of algorithms for sensor data fusion.

Months 14-20: He will take part in evaluation experimental setup definition as well
as in the verification of algorithm robustness and precision.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the
partial project results will be conducted during the whole project duration). Writing of
the final report.
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Junior researcher

Name Surname Aleksandra Stojanova
Title Master of computer science
Position Laboratory assistant
Address Krste Misirkov, Stip, Macedonia
Tel./Fax. 032/386-123
e-mail aleksandra.stojanova@ugd.edu.mk
Short CV:
Education:

e M.Sc of Electrical engineering and information technologies, specialty-
Informatics and computer engineering - FEIT "St. Cyril and Methodius"
University Skopje, Macedonia, 2014.

e B.Sc of Electrical engineering and information technologies, specialty software
engineering - FEIT "St. Cyril and Methodius" University Skopje,
Macedonia,2008.

Working positions:

e Laboratory assistant- Faculty of Computer Science, Goce Delcev University,
Shtip 2009-2014,

e Work as a volunteer- Faculty of Computer Science, Goce Delcev University,
Shtip 2009.

Scientifically-research fields of interest:
e Computer Graphics and Visualization
¢ Databases and intelligent systems

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

[1] Aleksandra Stojanova and Suzana Loshkovska: OuHamuuka Busyenusaumja Ha cogpmeep.
ETAI-2011, 16-17 Sept 2011, Ohrid, Macedonia.

[2] Aleksandra Stojanova, Suzana Loshkovska and Dusan Bikov: BupTtyenHa peanHocT BO
ncuxotepanujata, ETAI-2011, 16-17 Sept 2011, Ohrid, Macedonia.

[3] Aleksandra Stojanova, Natasa Stojkovikj and Dusan Bikov “Java IDEs for learning and
understanding object oriented language” Yearbook-Faculty of Computer Science 2012 . ISSN
1857- 8691,pp 232-240.

[4] Dusan Bikov, Aleksandra Stojanova and Aleksandra Mileva: 4th International conference
Technics and Informatics in Education (TIO 2012), 1-3 June 2012, Cacak, R. Serbia

[5] Vlatko Jovanovski, Gabriela Suteva, Aleksandra Stojanova, Verica Atanasova Jovanovska
and Aleksandar Krstev-The influence of information technology in determining the model for
sustainability of freight forwardin, ARSA 2012, Zilina, Slovakia.

[6] Elena Gelova, Aleksandar Krstev, Jordan Zivanovic and Stojanova Aleksandra 5th Mining
Congress BALKANMINE, 18-21 Sept 2013, Ohrid, R. Macedonia.

[7] Dusan Bikov, Stefka Bouyuklieva and Aleksandra Stojanova: Wireless network security and
cracking security key, FObuneiHaTa mexayHapogHa HayyYHa koHdepeHuus “50 roguHmn BTY
“Cs. Kupnn n Metogun”, 10 May 2013, Benuko TpHoBo, Byrapuja.

[8] Juliana Citkuseva, Aleksandra Stojanova and Elena Gelova: Increasing the flexibility and
application of the B-spline curve. Yearbook - Faculty of Computer Science, 2 (2). ISSN 1857-
8691, 2013.

[9] Dusan Bikov, Stefka Bouyuklieva and Aleksandra Stojanova: S-Boxes parameters,
characteristics and classifications. Yearbook, Faculty of Computer Sciences, Goce Delcev
University, Stip. ISSN 1857-8691, 2013.

[10] Valentin Bakov, Zlatko Vrabanov, Venelin Monev, Hristova Maya, Dusan Bikov and
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Aleksandra Stojanova, Synchronizing inventory and transport within supply chain
management. In: The 99th European Study Group with Industry, 3-7 February, 2014, Novi
Sad, Serbia.

Title of the MSc or PhD thesis
Dynamic software visualization

Tasks to be conducted in the frame of the project proposal (timetable)
Months 1-2: She will participate in literature review.

Months 3—4: She will participate in system architecture definition.

Months 5-13: She will take part in interfaces development.

Months 14-20: She will conduct system evaluation experimental work.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the

partial project results will be conducted during the whole project duration). Writing of
the final report.
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Junior researcher

Name Surname Natasha Stojkovik]
Title Master of computer science
Position Assistant, Faculty of Computer Science, Goce
Delcev University — Shtip
Address Krste Misirkov, Shtip,Macedonia
Tel./Fax. 00 389 32550 113
e-mail natasa.maksimova@ugd.edu.mk
Short CV:
Education:

* M.Sc of Computer science, Institute of Informatics, Faculty of Natural
Sciences and Mathematics "St. Cyril and Methodius" University Skopje,
Macedonia,2009.

» B.Sc of of Computer science, Institute of Informatics, Faculty of Natural
Sciences and Mathematics "St. Cyril and Methodius" University Skopje,
Macedonia,2002.

* Professor of Mathematics, Institute of Mathematics, Faculty of Natural
Sciences and Mathematics "St. Cyril and Methodius" University Skopje,
Macedonia ,2000

Working positions:
» Assistant, Faculty of Computer Science, Goce Delcev University, Shtip,
2010-.
« Junior assistant, Faculty of Computer Science, Goce Delcev University,
Shtip, 2007-2010.
» Senior programmer, Maksystem, Skopje, 2003 — 2008.

Scientifically-research fields of interest:
* Relability of networks
* Modeling and Simulation
* Operations research
* Probability and Statistics

Scientific papers published in the last 5 years in SCI - Science citation

index, indicating the impact factor

[1] M.Mihova, N.Stojkovikj, M.Jovanov ang E.Stankov “On Maximal Level Minimal Path Vectors
of a Two-Terminal Network”, Olympiads in Informatics, 2014, Vol. 8, 133-144, 26th
International Olympiad in Informatics, Taipei, Taiwan.

[2] Mihova, M, Maksimova N "Estimation of minimal path vectors of multi state two terminal
networks with cycles control", Mathematica Balkanica, Vol. 25, Fasc 4, ISSN 0205-3217, pp.
437-447,2011

[3] M. Mihova, N. Maksimova, “Minimal Cut Sets for Transportation System”, Proceedings of the
7th International Conference for Informatics and Information Technology (CIIT 2010), ISBN
978-9989-668-88-3, (188-193)

[4] M.Mihova, N. Maksimova, Kj. Gjorgjiev, “Optimal improving of network reliability: Reliability of
the improved network”, Proceedings of the IV Congress of the Mathematicians of Republic of
Macedonia, Skopje 2010 (247-257)

[5] M.Mihova, N. Maksimova, “Analysis of an Algorithm for finding Minimal Cut Set’, ICT
Innovations 2010 Web Proceedings ISSN 1857-7288, 299-308

[6] M. Mihova and N.Stojkovikj, “Simulating the profit of work on multi state two terminal
transportation system”, Proceedings of the 9th International Conference for Informatics and
Information Techology (CIIT 2012),

[7] Mihova, M, llijoski B, Stojkovic N. "The Optimization of the Profit of a Parallel System with
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Independent Components and Linear Repairing Cost" , 2012 Web proceedings of ICT
Innovations 2012 , Ohrid,ISSN 1857-7288, pp.507-516

[8] Martinovska, C, Maksimova N, Gacovski Z, "A Fuzzy Based Approach to Selecting Successful
Contractor for Public Procurement”, The 2nd International Conference, Science and
technology in the Context of Sustainable, Ploesti, Romania,2011.

[9] Lazarova, L, Miteva, M, Stojkovic N. "The Black-Scholes model and valuation of the European
Call option", Yearbook-Faculty of Computer Science 2013 . ISSN 1857- 8691,pp 209-220

[10] N Stojkovik, L Lazarova, M Miteva.”Calculation of multi-state two terminal reliabilty” Yearbook-
Faculty of Computer Science 2014 . ISSN 1857- 8691, pp 5-10

[11] A.Stojanova, N.Stojkovic and Dusan Bikov “Java IDEs for learning and understanding object
oriented language” Yearbook-Faculty of Computer Science 2012 . ISSN 1857- 8691,pp 232-
240.

[12] Maksimova N, Suteva G, Jovanov V,”Fractions and Operation with fractions, Using of
Interactive Table”, Proceeding of 11" International Education Technology Conference (IETC),
Istanbul, May 2011.

Title of the MSc or PhD thesis
The title of the PhD thesis is not yet defined but, part of the research of this project
will be used.

Tasks to be conducted in the frame of the project proposal (timetable)
Months 1-2: She will participate in literature review.
Months 3—-4: She will participate in system architecture definition.

Months 5-13: She will take part in data processing algorithms implementation as
well as implementation of control algorithms.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the
partial project results will be conducted during the whole project duration). Writing of
the final report.
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Junior researcher

Name Surname Angel Vladimirov
Title BSc of computer science
Position MSc student at the Faculty of Computer Science,
Goce Delcev University — Shtip
Address Krste Misirkov, Shtip,Macedonia
Tel./Fax. 00 389 78 264880
e-mail angel.210114@student.ugd.edu.mk
Short CV:

Angel Vladimirov, born on 08 October 1989 in Shtip. He finished high school at
“Slavcho Stojmenski” — Shtip. He obtained the title Bachelor of computer science
from the Faculty of Computer Science at University of “Goce Delchev’- Shtip in
2012. He completed specialized training for officers in Aviation branch at the Military
Academy "General Mihajlo Apostolski’- Skopje. Currently he is enrolled at master
studies in “Artificial intelligence and robotics” at the Faculty of Computer Science at
University of “Goce Delchev’- Shtip. Has research interests are including:

* Robotics and artificial intelligence

* Modeling and Simulation

* Collaborative systems

* Computer networks

* Sensors

Title of the MSc or PhD thesis
Development of control system for aerial vehicles

Tasks to be conducted in the frame of the project proposal (timetable)

Months 5-13: He will take part in implementation of the algorithms for robots
control as well as in development of communication software, and control server
implementation.

Months 14-20: He will conduct system evaluation experimental work and field
measurements.

Months 21-24: Writing of scientific papers with obtained scientific results, and their
submission to journals or presentation to conferences (altrough publishing of the
partial project results will be conducted during the whole project duration). Writing of
the final report.
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UcTpaxyBauka uH(pacTpykTypa

UcTpaxyBayku kanauutetTu/onpema
[anete petaneH onuc Ha uHGpacTpykTypata M onpemata koja Ke 6uage Ha
pacrnonarawe Ha UCTpaXKyBaunTe BO MHCTUTYLIMUTE KOW y4eCTBYBaaT BO MPOEKTOT

Ha ®dakynTteToT 3a KOMNjyTepCKM Haykm Ha YHuBepauTeToT "loue [denues" uma Lwect
LEeNoCHO onpemMeHn KoMmmjyTepckn nabopaTopum KoM ce KopucTaT 3a WUCTpaxyBake U
HacTaBa.

OBoj thakynTeT ja uma Ha pacnonarake U criegHaBa MpexHa Oofnpema Koja Moxe ga ce
KOpUCTK 3a NoTpebute Ha OBOj NPOEKT:

ARobot three wheels mobile robot platform, Crazy2Fly multi-rotor UAV is a smaller, high
performance quadcopter, CCD camera, various sensors for environmental monitoring.

1-Cisco Catalyst Core Switch 4507R; 5 - Cisco L2/L3 Switch 3560G 48p PoE; 2 - Cisco L2
Switch 2960 48p PoE; 1-Cisco ASA 5505; 1-Cisco Router 2811; 1-Cisco Wireless LAN
Controller 4400;1-Cisco NAC Guest Server; 10 - Cisco WiFi Aironet 1131 Access Points; 1
- Cisco DMM server; 2-Cisco DMP 4310G;1-Extreme Networks L2/L3 x450e 48p PoE
Switch;2 -3Com L2/L3 4500G 48p PoE Switch.

Mokpaj Toa, cnegHata UHMPACTPYKTYpa 3a CKrnaguparwe Ha nogaTouu Ke ce KOpUCTU 3a
yyBake Ha gobueHnte nogatoumn: IBM x3550 M3; IBM x3690 X5; IBM DS4800 Storrage;
IBM TS3100 Tape Library; EMC Clarion AX-4 Storrage

Mo notpeba co uen ga ce Hamanat TpowoOUWUTE 3a naTyBaka W KOMYHUKALUCKUTE
TpoLLoUW, cregHaBa BMOEO-KOH(EPEHUMCKa onpemMa Ke buae ctaBeHa Ha pacnonarame 3a
uenute npoektoT: Polycom VSS2000; Polycom MCU RMX2000; Polycom GK CM5000;
Polycom HD 7001 endpoints.

3a noTtpebute Ha OBOj MPOEKT Ke MOXe Aa ce Kopuctat u cnegHute pecypeu: 20
MynTumeamjanHm paboTtHu ctaHmnum co Xeon npouecopu n NVIDIA Quadro 4400 rpacdumykm
KapTu4ikun, 2 BUAEO cepBepu, 5 myntumeamjanHu paboTHM cTaHuum, 1 KpeH Buaeo ypen u
ABa Tenesnsopu u 1 nHTepakTMBHM Tabnarta.

CnepgHaBa onpema 1 UHpacTpykTypa UCTO Taka ke Guae Ha pacnonarawe 3a uenuTe Ha
OBOj MPOEKT:

HPC knactep

- 84 blade servers

- 2x6Core Xeon

- 24G RAM

- Infiniband QDR

Pak Cepsepu

- 2x6Core Xeon X6540

- 24GB RAM

Checkpoint firewall UTM-1 138
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Research infrastructure

Facilities available in the Researchers Team’s laboratory (if applicable)
Provide a detailed list of the infrastructure and equipment available and necessary
for the proposed research

The Faculty of Computer science at the University “Goce Delcev’ has six fully equipped
computer laboratories used for research and teaching.

The faculty has on its disposal the following network equipment which may be used in the
eHealth social network development, evaluation and simulations:

ARobot three wheels mobile robot platform, Crazy2Fly multi-rotor UAV is a smaller, high
performance quadcopter, CCD camera, various sensors for environmental monitoring.

1-Cisco Catalyst Core Switch 4507R; 5 - Cisco L2/L3 Switch 3560G 48p PoE; 2 - Cisco L2
Switch 2960 48p PoE; 1-Cisco ASA 5505; 1-Cisco Router 2811; 1-Cisco Wireless LAN
Controller 4400;1-Cisco NAC Guest Server; 10 - Cisco WiFi Aironet 1131 Access Points; 1
- Cisco DMM server; 2-Cisco DMP 4310G;1-Extreme Networks L2/L3 x450e 48p PoE
Switch;2 -3Com L2/L3 4500G 48p PoE Switch.

Moreover, the following data storage equipment will be used in the development process
and for storage of measured sensor data: IBM x3550 M3; IBM x3690 X5; IBM DS4800
Storrage; IBM TS3100 Tape Library; EMC Clarion AX-4 Storrage

To reduce the travel and communication costs, the following video-conferencing equipment
will be at disposal for the project purposes: Polycom VSS2000; Polycom MCU RMX2000;
Polycom GK CM5000; Polycom HD 7001 endpoints.

It has on its disposal several smart phones with developer licences, equipped with different
operating systems (Andriod, Windows Phone 7, iOS).

For the purpose of the project the following resources will be at researchers’ disposal: 20
multimedia workstations with Xeon processors and nVidia Quadro 4400 graphic cards, 2
videoconferencing servers, 5 multimedia workstations, 1 videoconferencing endpoint and
two TV sets and 1 interactive whiteboard.

Following network and storage equipment will be also at disposal for the purpose of this
project:

HPC cluster

- 84 blade servers

- 2x6Core Xeon

- 24G RAM

- Infiniband QDR

Rack Servers

- 2x6Core Xeon X6540

- 24GB RAM

Checkpoint firewall UTM-1 138
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Tpowouwu (Bo MK[)

Bp. Bua Ha TpoLuok MpBa roguHa | Btopa BkynHo
roguHl]
420 MaTHM 1 AHEeBHM TpoLwiouM 50000 80000 130000
421 Tpowouu 3a rpeeme,
TereKoOMyHUKaLMUCKU TpoLuoLM,
TPaHCNOpT U cn.
423 Mana nabopaTopucka onpema, 50000 20000 70000
noTpoLlieH Matepwujan, apyru
MaTepujanu
424 lNMonpaBKK N cepBUCHU yCnyru
425 [JoroBopHu ycnyru 100000 100000 200000
BKYIMNHW TPOLLUOLIN 200000 200000 400000
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Financial Plan

Expenditures (in MKD)

No. Purpose First year Second year | Overall
420 Travel and daily allowances 50000 80000 130000
421 Expenditures for Heating,
communication, transport
423 Small laboratory inventory, 50000 20000 70000
chemicals, other material .
424 Repairment of instruments and
servicing
425 Services by contract 100000 100000 200000
TOTAL COSTS 200000 200000 400000
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HacnoB Ha NpoekKToT:

Pa3Boj Ha HanpeAHWU TEXHUKN HA KOONEpPaTUBHO NoKanu3upamwe U Manupake co

AHekc 1

MOOGUNHN PO6OTU N HUBHA NPMMEHa BO NpeLu3Ho 3emjoaenue

Development of novel techiques for cooperative localization and mapping using

mobile robots and their application in precise agriculture

MpoekT Bp:

CornacHocT Ha UCTpakyBauuTe U MHCTUTYLIMUTE BKITyYeHU BO NPOEKTOT

(oo cuTe UcTpaxkyBaymn BKIyY4EHWU BO MPOEKTOT - Mo noTpeba Aa ce sronemu 6pojoT Ha cooaBeTHUTE

nonuka):

FnaBeH nctTpaxyBau:
(Mwme, notnnc n gatym)

BOH. npod. a-p Cawo Kouecku

UctpaxyBau:
(Mwme, notnnc n gatym)

BOH. npod. A-p Hatawa Kouecka

UctpaxyBau:
(Mwme, notnnc n gatym)

gou. a-p Backo CazgoBcku

Mnag ncrpaxyBau.
(Mwme, notnnc n gatym)

acc. m-p Hatawa CtojkoBuK

Mnap ncrpaxyBau:
(Mwme, notnnc n gatym)

nab6. m-p AnekcaHgpa CrojaHoBa

Mnap ncrpaxyBau:
(Mwme, notnnc n gatym)

AHren Bnagumupos

PakoBuguten Ha
MHCTUTYLMjaTa Ha
rmaBHUOT UCTPaXyBay

MUme n npesnme, 3Bae: Bnago Nues, npod.

UHcTutyumnja: dakynteTt 3a MHopmaTuka,
YHusep3sutet “louye OenyeB” - LUtun

MoTnuc n nevar

PakoBuguTten Ha
MHCTUTYLMjaTa Ha
ocTaHaTuTe
UcTpaxyBauu

MUme n npesnme, 3Bawe: Bnago Nues, npod.

UHcTutyumja: dakynteT 3a uHchopmaTuka,
YHusepsuret “loue OenyeB” - LLUtun

MoTnuc n nevar

PakoBuguTten Ha
MHCTUTYyLMjaTa Ha
ocTaHaTuTe
UcTpaxyBauu

MUme n npesnme, 3Bame: TatjaHa ATaHacoBa-
Muemcka, npod.

UHcTuTyumja: Enektpo-texHuuku cpakynTerT,
YHuBepsuret “loue OenyeB” - LLtun

MoTnuc u neyar

Co BaxHocT og 11.03.2013 roanHa
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YHUBEP3UTET ,,FOE JENYEB® BO WTWUM

AHekc 2

M3jaBa

Jac Cawo KoLecku Kako rnaBeH MCTpaxyBa4, noa MopasiHa M matepwujarnHa
OAroBOPHOCT M3jaByBaM f[eKa  NpeasioXeHMOT Hay4yeH MNpPOeKT He ce
c¢ouHaHCcupa oa Apyru 3Bopu Ha hmHaHCcUpame.

DaTtym MoTnuc

Co BaxHocT og 11.03.2013 roanHa
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