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P. 6p, Ayrop-4 nac.roo, 'racofluc, rorlHa, 6poi Bo'ryMeEat crpa8[qe Kareropnja

Emino Perrovii,Adrian Leu. Danijela Ristii-Durrant. Vlastimir Nikolii, Stereo-Vision Based

Human Tracking for Robotic Follower, Intemational Joumal of Advanced Robotic Systems,

?ol1 Vnl lo DOT: 10.5772156124. ISSN 1729-8806.20 1 3, Vol. 10, DOI: 10.57 72156 1 24, ISSN 1 729-8806.

V pady je pa3wampaH npo1teu npahen a qoseKa y pe(uHout speMeHy. Hoeu nptrcmyn

t xoi1uuyje imepeo euzujy- sa demex,ujy loaeKa u uoduQtuxoeau Ra^aauoe Qwmep sn 3D M23
.ecmuua4uiy nonotcaja toeexa. ModuQuxoaau Rctnuauoe Qwmep pexypsueHo npedeuha u

axypupa' nosu4ujy y pe?uoHy od uumepeca, uuue donpuuocu eKoHtluuqHocmu npatten'a'

Ilep$opuauce npedcmaemeuoz uodena cy mecmupaHe y oKeupy padnoz c1euapuja zde

ModunHu po6om npamu \oseKa y zafuorenom u otrorenom npocmopy.

predrag Rajkovii . Emina Petrovii. Vlastimir Nikoli6. Computation of the shortest distancepredrag Rajkovii . Emina Petrovii. Vlastimir Nikoli6. Computation of the shortest distance

between two parametric defined object by Particle swarm optimization, Facta

Universitatis Series: Automatic Control and Robotics,2015, Vol' 14, No.2.

. Y padyie pasnampau npo6ae.u BpauyHolaha najxpahez pacmojarua usuely dea xoueexcua M24
" o1jexma npu,+reHoM opmuuusa4uje pojeauua \ecmut, (PSO1. Lltpatyeax,e uajxpahez

pacmojan a rcuefy dea o1jexma npedcmasfta cyamuHcky Ko noHeHmy xod naauupan'o

Kpemeatua u ynpazlbaba po1omou *atto 6u ce rc6e2ta Kottwuia ca npenpexana xoje ce

Hara3e y oKoltuHu po6omo.
mil'prir"rti, ilro i":uusie . Danijela Ristii-Dunant, Vlastimir Nikoli6. Ivan ii,ii, S'dun

, Mati6, Kalman filter and NARX neural network for robot vision based human tracking,

Facta Universitatis Series: Automatic Control and Robotics,2013, Vol' 12, No 1, pp' 43 - 51'

V pady je epweuo nopefien e NARX HeypoHcKe Mpure u Raquauoaoz Qwmepa y ryuay
I peruaiaia npo1rcua ipahen a uoeexa uo6untuu po6omou, zde je npedeufieuo da uodutnu M52

-po6om 
ca "i"*"ro* cmepeo etauje padu sajedno ca qo6eKo.w koo H'ezoa capaduux. Ilocne

-do6ujan a nodamaxa cucme oM cmepeo ewuje, cu ynaquoHu puynmamu npahen'a

to human tracking for Robotic Follower, SAUM 2012, 2012, 987-86'6125-072-9, pp'128-

l3l' 
)'rt Ml34 y OeoM pady je pa3JtampaH Hosu npucmyn 3a npahen e +oqeK(l 3acHoaaH na nodu$uxoeaut

R*ruauoeoa Quamepy. Ilpedtotreuu uemod mpe6a da o6esdedu noysdaue ynase y
.,,^*.- ,,^6rtrun:, nndnmn rnitt nnnmu qo.?eka u noHalua ce Kao fue?oaynpaB,,bd\Ku cucmeti odu,xHoz po6oma xoiu npamu qogeKa u noHauta ce Kao tuezoa

capaduux. Rao censop eusuie xopuruheuctje cmepeo Korvepa.

Emina petrovii, Misa Tomi6. Vlastimir Nifoiit. Zarko Cojbasii. Vukasin Pavlovii. Ivan

do1ujaH,a nodamaxa cucmeT4oM cmepeo eusuje, cuuynaquoHu puynmamu npahen'a

Rannanoau,',t Qutmepou cy nopefieuu ca cmtynaquoHrLu puyrmamu,va dodujeuttu nputeuou

NARX ueypoucre npe,xe.

Emino Petrovii, Daniiela Risti6-Dunant. Vlastimir Nikolii. Adrian Leu. A novel approach

,ciri6, Human Tracking with a person following robot based on Extended Kalman filter,

Mechanical Engineering In The 21st Century, 2013, ISBN 978-86-6055-039-4, NiS, Serbia,

pp.283-286.
V oeou pady je oln*o, "u"*", 

sa demexquiy u npahen e qoeexa uoduJtu,tv po6omou xoju

5 Kopucmu ceH3op cd cmyKmyupaHoT| ceemtorutry Asus xtionPRo LIW xao censop po6omxce M33

aisuje. 3a ecmuuaqujy nonocrcaja qo*eka y peorHov spe eHy xopuwheu je npouupeuu

RauMauoe $wmep, xoju xoucmamuo ecmlMupa nosutluiy \oeeKa y po6omcxou

xoopduuamuou cucme y, a do1ujeue at$opua4uje o nonoucaiy eoaeKa ce 3dmxlht Kopucme

"^;,--""^^, " un4rnuuu no1omou Vnnacnax,e nosuuuiou po1oma ie epueuo nomotty dea,o ynp*^oo" ,odunuuw po6omou. Vnpaenarce nosurlujou po1oma je epueuo nomot4t daa

PID xoumpotepa.
Emina pitrovii, Vukasin Pavlovi6, Milos Simonovi6, Vlastimir Nikoli6, Fuzzy Logic

Control of Differential Drive Mobile Robot for Moving Target Tracking, XIII
Intemational SAUM Conference on Systems, Automatic Control and Measurements, NiS,

Serbia, November 09th- I lth.20l6.DgrDla. l\ovemo9r uTtll-l lLll. zulu.
6 y 060 pady, npedcmaemeua je xujepapxujcra cmryxmypa ynpa1rban a uo6r*tuw Po6mou M33

za npahen e aoiexa, xoja ce cacmoju od euwez u Hulcez Husoa ynpa&bqH'a' Huctcu uuao

ynpashaha ce cacmoju od uynmueapujadwuoz PD KoHmponepa, uuju cu napaue,mpu
-doduienu 

PSO onmuuuzar4uion. PD xoumponep je nompe6au da 6u ce ocuzypalo npaherue

ynasue peQepeumue ipsate od cmparc :+'ro6utnoz po6oma. 3a ynpaeman'e nosu4ujou u



opujeHma4ujoM 
^.to6unHo? 

po1oma KopuuheHa cy dsa Mamdoni Sau xonmpotepa. xoja ce
H[ua3e Ho eurueu xujepapxujcxou uueoy ynpaqlbatuo. Tecmuparue e$uxacnocmu
npedtotcene ynpasrba\Ke we*e je epaeHo y cu yna4uoHo.L,t oKpyJ1etby, zde po6om npamu
uoeerca xoju ce \pe!1:e no KpyltcHoj u npaeoyzaouoj nyman u.
rvan ciri(,, zarko cojbaSi6, vlastimir Nikoli6, Milica e iri6, predrag Zivkovi6, Ivan pavlovi6,
Emina Petrovii,Intelligent control of mobile robot for object recognition and grasping,
DEMI 201 5, 20 I 5. ISBN 978-99938-39-5J-8.pp.583-588.

V ocou pady pa3 ampaH je cucmett pofuomcxe eusuje za npeno3HaBatue ofijexama u
tnpathatue y U?tr,t y MaHunylaquje damu"u o1jexmuua. paseujen je uanpeduu xtacuQuxamop7 xoju ouozyttaea 3D pexoncmpyxtlujy o1jexama ca ma,HoM nuuqujo u opujeimaqujon M33
Krymoz mena, vu e ce no 4a ce y odnyvuean y ede da po1omcxa Wka Wsqmu npeduem.
Knacu$uxaquja ce epau nouolty xapaxmepucmuxa do1ujeuux tn ceztveHmupqHe cruKe nocre
npednpo4ecupan a, ceavenma4uje u nocmnpoyecupotba. Taxaa cnuxa y rcon1unaqujy ca, .te,i.v*,,q.rqLy ev

p$yrmamu ta x,tacuQuxa1uje onozytryje adexeomuy 3D pexoucmpyxtqujy o1jercama umo je
od n+'yauoz euauaja sa npo1teu xeaman a o6jexama po1omcxou 7ryxon.

Cirji lvan. Zarko Cojba5ii. Vlastimir Nikoli6, Milica firii. Mladen Tomit, Emina petrovit,
Milo5 Simonovi6, Neural Network Prediction of Person Position for Human FollowinsrMilos simonovi6, Neural Network Prediction of person position for Human Following
:Mobile Robot Platform, 12th Intemational Conference on Accomplishments in Electrical anJ
.Mechanipt pngin_ee__ring and Information Technology DEMI 2015, 2015, Banjaluka, BiH
Mo6uaua po1omcxa rurumQopua xoja npamu myde, sadamxe npaherua uoere do ocmsapu8 tHozo ycr,wnuje yrconuxo y csaKo mperymtg npedeufia napediy noewpjy voeexa. Ha oiaj M33
HottuH ce sanpaeo cua*yje odtacm npempaee ctuxe napedaoz qppejua y xoue he ce uattu
qo6ek, utmo 3Ha\ajno y6psaea u3gpwetue cqhtol arz,puflLMa npenosHaahba u npahen a mydu
cmepeo KaMepott. Raxo ce npo6rcu ceodu ua npedeufian e epeA4eHcKux cepuja, y oeou padyje npedto,treuo pewebe 3ocHoeoHo Ha uMrue enma4uju HeypoHcKe Mpe te 7a oao
nnpdauhn*pnpedcuhan e.

I,{CI}ZBEHOCT YCJIOBA 3A OAEPAHY AOKTOPCKE 4,{CEPTA44JE
Kangugar ucn;rmana ycnoBe 3a oqeHy , oa6pauy gorropcre 4rzcepraqaje roju cy npeaBxbe'r-r 3a(o,oM o Brico(oMxylAbr9edn Jd\uduM u rrluo[uM 

& tta.o6pa:oaa*y, irarydn, yrr""p;";;; 6;;;;o;"oil;;;:*''* Af ur

Kaugu4arje glrmoMr,rpauli MarurrHcKu r4HxelLep, ulra ogo6peuy reMy ,4oKTopcKe Arrcepraquje, o6jaauraje
:nehn 6poj HayqHHx lr crpy.{Hux paAoBa r.r noAneJra Aorropcry grcepiaqujy oAroeapujyh,e cajp*rHe, o6araa u
(Banr.rrera, y cxnagy ca o4o6peHoM reMoM Aor<ropcxe 4ucepraqraje.

BPEAHOBA]sE NOJE4,I}tr,D( AEJIOBA AOKTOPCKE 44CEPTAItr,IJE
Kparax onuc nojeauuux .4e,rona auceprauuje

Parmarpaua re:a cacrojlr ce t{: 8 fiomagJba. fiperxo4e t,r[4 pfluMe Ha cpncKoM r eHmecxov je:nry.
canpxaj u lucre ra6e,ta u c:rr.rxa. Ha xpajy ce HirJra3H crrr4caK 136 peQepeuqra, 2 AoAarr<a r.r 6uorpaQ4a ayropa.

V ynoguou Aeny Aare cy yBoAHe HarIoMeHe o npeAMery r.rcrpaxr{Ba}La u gar je KparaK rrprr1i4
r4crp r{r4Ba}ba cnpoBe4eHrrx y oreapy lrcepraqxje.

Y oxrupy gpyror [orraBJba.qarje gera,'ran oIr]rc cucreMa 3a gerexqrajy qoBera 3acHoBaHor Ha crepeo
auzujt't u o6jau*euu cy LlHAt4ButynaHH Moaynr4 clcreMa 3a 4ererrlnjy, Kao [rro cy axanauuaja 

"rrnu "r"poKaMepoM, I'BpaqyHaBaILe MaIIe alrcflapurera, cerlreHraqr.rja Marre Axclaprrrera u r.nacurfuxaquja o6jexara na
ocHoBv KapaKTepr.IcTr{Ka.

Y onnupy rpeher [orJraBJba, y qrury pa:noja cuMyJraq oHor oKpyxe]La, uoge.rr,rpau je lro6zrura po6or
ca gra$epeuqrajanHllM [oroHoM. Tarole, coarz Aeo MoAeJrrrpama pa3MarpaHor po6orcrcor cucrerua je sace6uo
o6jaurmeu. 3a 4uuauuvxo MoAeJllrpalbe po6ora c gr,rrlepenqujalnuM rroroHoM, xopzruheu je Jliurpaxeon
uerog u Ilyru-OjJlepoB nplrcryn. Pa:rujeuu cr.luy;raqzonu uo4e:r je saruu ropuruheu ra curraylaqujy Kperarr,a
'uo6rarnor po6ora r,r recrrrparte npeg.noxene xNjepapxujcre crpyrrype ynpaBJbama.

v uernprorra nornanry garje onuc xr,rjepapxr.rjacKe crpyKType ynpaBJr,ama. v xrlepaxr.rjcnoj crpyKTyprr
y[paBJba[La pa:efljerloj y onoj rerz MoAynu 3a 4ererur.ljy. npahe*e n npeglrxur.tjy no:uunje qoBeKa Kao r4 3a
'lpeno3HaBarbe rIoHaIIIarba qoBeKa Kao x MoAyn oArryqr4Ba6a cy Ha BHcoKoM Hr,rBOy CTpyKT)?e ylpaBJbarLa, AoK
ce ynpaBJLarbe nosuqujou u opujenraqujou uo6runor po6ora cnpcr:aea y cpeArlrr Hr,lBo ynpaBJbarr,a.
'Ynpas,EavKx clrcreM HIrcKor Hr.rnoa cacroj n ce o4 r'rylruoaprlja6unHon PD xourpolepa xoju je ogroaopan :a:
Kogl gprolarLg 6psaua na uslasy no3I4III,IoHor KoHrponepa y o6pruu ryouer,, ,or*oqa po6ma. braj xourponep



je node6aH.4a 6H ce ocurypa,ro npaheue y.na:ue peQepeHrHe 6p:raHe o4 crpane po6ora. Tarofe, nouohy
onrzuusaquje poje&rua uecruqa (err. Particle swarm optimization (PSO)) anropurn.la r:opruena ;e'onr:lruusaquja flapaMerapa PD rourpolepa. Y onou nor:rao.isy onucaHr4 cy parnoj *ao ,4"ru;6ru aHa;rrr3a,
ynpaBJ6aqKlrx ,IJrropIlTaMa cpeArLer Ir HxcKor Hr.Boa y[paBJbar6a, Kao I,I ctrMyJlaqr{oHl pBynarr,r Tecrr4paBa
oBax y[paBJEaqKI'Ix anropl-rraMa. la 6u ce naKIIIe recrupane nepr[oprr.tance npe4loNeue ynpaBJbaqKe rueMe,
rourpo:rep je recrr'rpaH:a cryraj ra4a je qur yflpaBJr,arba gaje picrojane usrr,rely po6ora u uosera je4naro
uylu. Taxole je clrMynrrpaHo r.r Kperarle po6ora ra4a je qurs ynpanrana ga;e pacrojarle usruely po6ora u
uouera je,quaro 1'5m. Ynpan.na.rKl,I HIrBo oucoror Hrzroa je s6or cuoje ,<ornni*irocm o6paleu y uape.qHrarr,r
noruraBJbt{Ma.

. y rleroM 
_norJlaBJby, 

gar je 4erarau onuc Bajecool,rx $umepa, Kao rrrro cy Kaluauoa n flaprnkre
$unrepu sa npahene qoBeKa Ha ocuony unQopuaqr-rja go6rjiur,rx t.n.opo, po6orcre nusrje. Bygyhr.r 4a
ycneg uoperraehaja rojurua je I43JIoxeH cucreu po6orcre nuruje rao uro iy nporeHa ocBerJberba, rrpoMeHa
yrJla cHxMalLa u npllcycrBo MHoro pa3nl4qllTra o6jexara y crleHr,r, ruauja uecro ue 4aje noys4aue noAarKe o,
noauquju qoBeKa IIJIu AoJI,Br'I Ao norrlyHor r.r3ocraHKa rr.Ix rroAaraKa. V quny upeoas--ur*"*u o"oa npo6leua,
y onoj resu cy HHrerpucaHll ecrxMaropl,I noju rpure ecruuaqujy uonoxaji roae*a xa4u naru er.rsr,rja He 4aje
rroAarre r{nu cy ru noAarllr Heyfiorpe6rlls]r :6or noperraehaja y cucreuy.

_ Y ruecrou [oDraBJby cy Aarlr ercrrepxMeHranHri pe:ynrarlr npaherra qoBeI<a Ha oclrosy rlHQopnaaq1lja
Ao6r.rjenr'rx po6-orcrou nu:rjou. Pa.:nujeuz aurropurMr,r sa ecrtuaqujy nonoNaja uonera rojer rpe6a uparuira,
MoounrylrM poooroM, recrnpaHH cy na vucruryry :a Ayrouaruxy (IAT) yxrznepsurera y BpeueHy,
'He:uavra, npI'IMeHoM cllcreMa crepeo nusuje sa geierqujy uoaera roju rcopucira point Grey Bumblebee XB3
crepeo KaMepy u sa Mal]rr.fircxov Saxylrery YHnep:urara y H*lty, npr.rMeHoM cucrerraa nuiuje xoju xopucru
openM 6u6,rr.rorexy u ASUS _Xtion 3D censop. rpea *oprruheri uo6runa po6orcxa nrurpop"u ,arr,ral
uHrerpllcaH cI'IcreM crepeo ru:uje aa npahere uooexa rojuje recrlrpaH y orBrrpy paAHor cqeHapuji nao6u,ruor
.po6ora ca HaMepoM Aa fiparlr. JryAcror capaaurrxa y 3arBopeuoM rrpocropy, Kao rr Ha orropanoL npocropy.
ExnepuueHru cy nsrolenu ral(o Aa qoBer xoAa r{cnpeA uo6rEmror po6ora ua roue je nocraa,,rera rcarr4epu. V
e(clepHMeHrI'IMa onlIcaHI4M y oBoM noHlaJby, po6orje 6lto craruvau raxo 4aje caMo nocMarpao oco6y 6er ga
je nparr. Tar<ofe, nsspruena je ynopelua aHarru3a ecr[Maropa raKo urro je mepeHa rpeurra ecrnvaqxje, npu
'qeMy ce rIoBeI( Kperao no npanoj nunuju [yxuue 2m. Ynopegna auatusa je cnpoBeAeHa ua ocHoay clegehr.rx
rpurepujyua: cpeAlbe KBaAparH€ rpeure (enr. Mean square error (MSE)), r<opera cpeg*e KBaAparHe rpernKe
(eHr. Root 

_mean 
square error (RMSE) u craHAapAHs 4enujaqraje. Irpe uenolerra i*creprr""rrq r4e po6or

nparu oco6y y peaIIHoM BpsMeHy, y oKBI,Ipy oBor norJraBJba cucreu je recr&paH 
"rrynupu*eu 

po6orcror
cucreua ca uoAylou npaherra sanosauuM Ha Kanrr.raHonorra rlurrepy, r4e po60r uparz uoaexa.

Y ceglrou tlouraB-,ly parnujen je r<,racu1}nrarop sa rrperro3HaBarhe noHar]rama rroBeKa u MoAyJr 3a
:oA]4/quBalLe xoju ce ualale Ha BI.IcoKoM xujepapxujcrorr,r Hr4Boy ynpaBJbarba. Tarole 4a:rje onuc xopuuheue
peamre uo6ulue nlarQopue r.r uunleueHtaqaje npeAnoxeHe y[paBJtarrKe cryKrype. Klacr,rtf lrxarop 3acHoBaH
ua ueyponcroj Mpexfi 3a rlpeno3HaBalbe o6pararla ca npocrlrpalbeM cxrHaJra yHarrpe4. Kao yla-:
xnacutfuxaropa npeAroxeHe cy rpetrlra pacrojarse r{oBexa oa rauepe d (po6or rpe6a ga rparr{ qoBeKa Ha
pacrojany.og l.5m) r'r yrao opr.rjenraquje g. Z:ras us xnaolQrlraropa je neporaruoha ga xpera6e (nouau.rarre)
uoaexa xoje ucnzryjeuo npunaga j_e4uoj oA rpr, rcraca xoje cy npegcras.reHe rao ..yAa:saoa ce o4 po6ora,i
"crojr'r y oAHocy Ha po6or" u "rpehe ce nperlra po6ory". Tecrupame npahena qosexa rr,ro6rurHoru po6orcxou
n:rarrfopuou DaNI ca ASUS XTION 3D ceusopou je paleno y pa,tnou cqenaprajy r4e DaNI npiru vonexa,
xoja ce rpehe no npauoyraoHoj .lyxlr xoja je uaqp'raua Ha no,qy u no4ereua ji rrzapxeprnaa,- roju cy na:uefyco6nou pacrojamy oA 0.5 m, paAr{ naKuer nusyarror npaherra pacrojarm- r-r:reiiy po6ora u qoBera.
Craqnouapnou (aMepoM cHHMaHo je xperau,e po6ora u qoeera. Osaxga cnoco6uoCr uygl1 ruoryhlrocr
'npr'rMeHe po6ora y pa3nr.rquruM anauraqtrjaua r4e po6oru npare oco6y npyxajyhra KoHrr.rHyanHy
acuc'reuqnjy,xao mroje Ha npuuep acucreuquja crapu oco6a y o6aaramy cBar(oAHeBHr.r.rAeJrarHocrl. :

Y ocuou nouaBJry cy Aara 3aKJbyrrua pa3Marparf,a u cyMr.rpartg pe3ynrara rrcrp,IxlrBalba, ncr1rqe ce
:Ha) rHr'r Ir npamEqHu ao[puHoc aoKropcKe Aucepraquje n fipeAnaxy npaBrlr,r AaL'ber rrcrpzD(xBarLa.
Lt- ,,-^:,, :^ -^- ^--,^^-.

I{a,'reer.r nocranrseHu y npujaou AoKropcKe 4ucepraquje cy ocrBapeHr4, y3 nouroBa}Le flperJroxeHor
orolrpuor ca4pNaja 4ucepraquje.

flpegcraaneua HcrpzultllBarLa cy no cagpxajy o6lxnaraaa Brrrne aKTyenHrrx HayqHoucrporu.rBaqrr4x flpaBarla
Kao [rro cy Eajecoru Surrepu, Berrrraqre HeypoHcKe Mpexa, orrrrrMr.r3aqr.rja pojeurua ,e"rruua ipso;,
JbanyHore auzurr.r:e cta6r.rrnocrl,I clrcreMa yrrpaBJrarba u xopnruhen a ca3HalLa o ciuoj npapo4lr npo6leua



ynpaBJbaba [4o6]rnHHM po6oroM H npo6neMa npahe]ba qoBeKa c[.rcre[4oM po6orcxe Ba3[.tje. pe3ynrar1a
r'rcrpaJmrBarr,a npeAcraBseHu y pa:uarpauoj resu noraplyjy ga je npuuenorra caBpeMeHr.rx MeroAa r.r

anroplrraMa H3 AoMeHa ynpaBJbaBa Belxraqr(e nure:rurenquje x croxacrr,rKe, uoryhe pealusooaru lpaheme
qoseKa rro6['urHur\.r po6orou Ha oorony uur[opuaquja go6rzjenr.ru po6yu*rrr,r cr"reuo, po6orcre rusuje.
Bpe4uoaa*e :tasaja r., HayqHor AoflpliHoca psyrrara Axceprauaje

o6pa\usaaa reMa aorropcxe gucepraquje je oeoua :navajna ,r aKryenHa, r(aKo y HayqHoM cMr4cry, ra1o H
cMlrcny npaKTHqHe npuMeHJbxBocrr.r. flo4nera AorTopct<a 4racepraqr.lja npeAcraBJr,a opurr4HuraH r.r BpeAaH
HayqEv Ll crpytrHl4 Ao[pI.{Hoc KaHAHAara. HayuHn 4onpunoc pa3MarpaHor pyronqca u o6jan.rseuux paAoBa ce
flpe cBera orneAa y clegeheu:

o Pa3soj po6ycEor n,togy.na npahen a Ha 6a:u nu:uje, xojuje ecequjanaH MoAyJr KoA clicrgMa yrrpaBJ6ariaPvvJwnur MvAJir4 IP4usrDo nd o.rrA E vt3vtJe, KOJT1 JE gogqr4J,ulaH MoAyJI KoA clicTeMa yIIpaBJbaIia
uo6nm 'lu po6oroM :a npaheme JLyAu y pa3nuqr,rrulrr annuraqujaua y rojunra je norpe6so ,ra po6o,
paan:aje4Ho ca qoBeKoM n roju rr.roxe 4a ce flprlMeHH Ha pa3n qHre rlrfloai uo6y.nHrx po6ora;t I4urerpauuja, rgcrl'Ipane li ercrlepliMerrr,rJrua neparpuraqr.rja croxacrr.rqrr,D( -.oprrru sa npahen e
JbyA HA OCnOay Eajecoozx rfr.r:rrepa, Kao uro cy Kaauauorr u raprume (bunrepr.r, Kao H ylopeAHa:
aHaJrrr3a zrnropr.rraMa 3a peuaBalLe npo6leua po6orcror npahema ry4n;

. Pagsoj MoAyna 3a npe[o3HaBar]e noHarrana qoBexa;
o Paseoj xujepapxujcre crp)ttrype yflpaBJbarba xoja na nucorou HoBoy Bpun npahe6e 1a [peno3HaBarbe

noHalxalLa qOBeKa I4 reHeplrcaE e yna3A 3a HZ)(e HI4BOe ynpaBJlalba y qLIJby It3BprnaBarba 3aAaTaKa y
xojuua ce po6or noHi xa l<ao qoBe(oB capaAHr,rK;

o Passoj y[paBJLarIK[x anropl,IraMa cperner r.r Hnxer HuBoa 3a ynpaBJra]Le *ro6urnr.ru po6orou ua
ocHory uH<[opuaquja go6ujenrx ca euconor xrajepapxujcror nunoa ynpaBJr,ama;

o Pa:qo.j cHMyJlau[IoHor orpyxersa Itoje npegcraana noaprxKy pasaojy ra nplrMeHrr crBapHor (euz- real-
world) ynpau$avror cxcreMa, xoje uoxe aaxo 6uru ropuuheuo r.r 3a Apyre ruo6r.rlre po6ore ys
ogroaapajyhe ruogaQuxaqrje.

Kaugugar 4unn.uur En'rzua flerpoonh je norasa.na sHavajao reopr{cxo l.l npaxrnqHo 3Ha]Le, Kao r,r Br,rcoK Hr4Bo
,carr,rocta.nuoctlt, cxcreMaTLtrIHocTH x KpeaTIrBHocT[ y 6asJbelby HayqHo-u cm&(,IBaqKI{M narroM_ Kasnunar ie

rPul,ntrJE ul(.L'.util JH4YAJflO teOpITJOKO X npaKTHqHO 3HalLe, KaO I,I BI,ICOK HI4BO
'caMocrtlJrHocrll, cxcreMarl.trlHocrH x KpearrrBHocru y 6anEemy HayqHo-t4 crpaxuBarlKt4M paAoM. Kan4r.rgar je
rlpl{Ka3ao AeftubHy, cneo6yxralry u (BirJIHTerHy aua:rusy nocrollhe Ha) rHe Jr reparype r.r3 o6lacru reue
AoKropcKe 4ucepraqnje. flogHasalbe nl{Teparype E creqeHa 3Harla ral stlue o6racrr4 je ucxopllcrula ga ua

Pa:anjena 
. 
a.nroplrrMri cy eBaJryupaulr na Mauuncxou r$aryrrery y Hr,nu5- y oxBr.rpy oBe AoKTopcKe

rge je ulrnaelreurr.rpaHo HanpeAHo xujepapxr{cxo ynpar,,rarre uo6uffrrarra po6orou DaNI, Qupueational Instruments, xopuruhemeu 3D ceu:opa ASUS Xtion pRo LIVE xoju y ercnepuMeHrarrHoM
laOoparopnjcrou cqenapujy npeAcraBJra ceusop po6orcre ousuje ra Moay, rrpeflo3Hararua r,r nfaherm,ryAu.
Taxofe, na IAT-y, r,ruuneuen'rurpau je uoryl uusuje xoja ce cacroju o4 4oa cy6-rrao4yra, MoAyJra crepeo
nusuje sa 4erexqnjy rIoBeKa I{ uogyla npahema 3acHoBaHr.rM ua Ka,rManosorr.{ rpunrepy pasolrjeHora y on"rpy
oBe ,qo(TopcKe T*e.

Hexu o4 HayrIHIrx pe3ynrara npeAcraBJ6eHrrx y paauarpaHoj re3l, [pe3eHr paHr4 cy y oKBr{py reher 6poja
HarrHr.rx pa400a roju cy uraMnaHr.r y qaconlrcrrMa r, [peAcraBJbeH[r na lrelyHapo4ura, , gol1rahr"
ront[epenqr.rjaua, re turaMflaHr,t y 36opnuquua pa4ooa.

o floAneru py(onxc oAroBapa reMr.r Aoxropcr(e Auceprarlraje o4o6peuoj og crpane HacraBHo HayqHor
seha MauuHcxor ilaxylrera y Huury a Hay*ro crpyunor neha yunrep:arera y Hr.lury;

. AoKropcKa Ar.rcepraquja npe4craBJ6a oplrn HanaH u BpeAaH Ha).qHH r.r crp) rHr.r Aorrpr4Hoc BeoMa
arryeluoj n snauajuoj npo6leuaruqu npahena voaexa uo6llrsulr po6orou ua ocHony uuQoprvraquja
ao6ujenux crrcreMoM ausr,tje u npuuenu Eajecorux tlunrepa y qr4*y pa3Boja po6ycuor caciey a vusuje;

o HalqHn aonpllHoc Ir ophrnHaJlHocr Anceprarl,rje [oKa3aH].{ cy o6jantr.raan eu oeher 6poja pa4oea;



,{oxropcra gucepraqujaje aAeroarHo KoHur.rrrr4paHa n rexHnqKu KBaurr,rrerHo }?abeHa;

Pesylraru nprrra3aHor Ha)qnor paga r.rrr.rajy Br,rcoK creneH ofirxrocrlr r4 npr4MeHJbxBocrr,r;

Kangragar noce4yje Blrco( HrrBo reoplrjcK x u npaKTlrqHrrx 3Haba H3 sr4[e o6racr norpe6nrx sa
pelIraBame (oMrrnercuux npo6leua [puMeHe aJr]-oprrraMa 3a ecrvuaqnjy nonoxaja qoBeKa r,r

ynpaBJLaqKr,rM aJrroprMxMa 3a ynpaBJbabe r(peralreu rr.ro6uluor po6o.ra y qu,*y npaherba .roBera r,r

4o6po je yno:uar ca AocaAa[rH,r,rM uayrHuu gocruruyhuua;

Kangugarje noKa3ao BxcoK HrrBo caMocraJrHocru r{ crrcreMarl,Iquocru y 6anrserry uayuuo-
ucrpaxllBaqxzM paAoM, I(ao u KpearHBaH npl{cryn i[opuy,raqnjr.r u peuaBa]by pa3Marpaurx npo6lerraa.

Vuajyhu y BnAy HarIpeA HaBeAeHo, Kouucuja npeAJraxe HacrasHo HayqHoM sehy Mauruucror $axy.nrvra y
Hlrury Aa ce noAHefl{ p}'Korluc KaHALIAaTa Euune Ierponuh, 4unroulrpauor MarIrLHcKor LrHxr4rLepa, rroA
IIA3HBOM:

,,PA3BOJ XIIJEPAPXIIJCKE CTPYI(T}?E YIIPABJbAIf,A MOEIIJIIIIIM POBOTOM 3A
npAhLBE JbyAII IIA BA3I{ POEyCHE CTEPEO POBOTCKE BI43I{JE,.

flplrxBarr,r Kao Aorropcra lncepraqr.rja, a KaHAaAar [o3oBe Ha ycMerryjanuy o.q6paHy.
:

AaryM aMeHoBarra KoMxcrrje 03.02.2017. roanne

a

a

1_ Ayror,,tarcro ynpaBJbarbe r4

p06orIrKa
l.Hi:\'1ll', r'". l'1" I J

[aryu u uecro:
Y Huruy, $e6pyap 2017

tYuunepeurer y Huury,
lMauruscxu tfaryrrer:

Ap BnacrHMup Hur<o,ruh, peaoBHu npo<[ecop

' o'"-'T:,,,).,,,.,,.ri,(,r l#J-"'"ffi;ff'*ff"i;ii,,,iln{,rlri c,4JJ\[/
Ap Xaprco hoj6au-ruh, peAoBHr,r npoi[ecop ] qrau ----i

4. Alroruarcro yrpaBrbarhe r 
' 

Vuuelp:nrer y Hrury. a.,^. i"-ttlpo6oraxa Mauuucxr.r $arynrer , -1 ' ' t
I

,il':."'1..,'.. ', ,\.. ",' ,,i.,', .,,,, . I

rp llperpar PajKoouh. peroaun nporlecop qraH ,-z:-> t, k
. yHHsen:lurer v Hurrrv. tV( /a/'g o 

^ "" MareMaruKa H HH(pop[4arr4Ka 
^,^.....]--.-.- -:.--.-_-:' ./L tl
IVIATII,IHCKI,I QAI{YJITCT

.T .ii.," ', ' Lii i'... .. .!'\,j

KOMIICIIJA
tlltB 612-128-3D017

P. 6p, I{ue l npeluue,:aan e

A'ol,'n,rr/"fr


