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iYy.klsil Pa-vlovi6, MiSa Tomi6, Sergiu-Du" Stur,, vrif* e*ie, Milos Simonovi6, Mitos
ilVlilosevii, Control gl!11e_rensioning System with Force prediction Using Artificial Neural
, Yj11t lAC 
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anrsr,rB-arbe - DOI l O.22lg0 lFrJME23 O2tg07 1 p
, .l{1Ut7,,,,0, t,nl;L. ct}tl):tttr:it, (/t{ llkt /t,,t?,' ' V oeou pady ie npurcasau pasouieuu nodcucmea 3a 3ctme3arbe yorcema rcoju ce Kopucmu xod cucmeua poja: :podomcrcux ieduuut'1a xoie cy Qusuurcu nonactHu yltcemou. Paseujeuu nodcucmeM zl^,ta 3a qwo da y m*g' ' .:fpemaba po6omcxuxieduuu[a odpcrcaoa sadqmy cuny 3am"ro*L y y*"my Hantomq4qtueM LUtu oduomaeatue,
" ':cctntoe ycrcema' Ha ocHo7y peafiHoe cqeuapuia Kpemqtba, mpaduqiouaaHo ynpa6,,batbe nodcucmeuou sa: 3ame3arbe-lucemaie ucxopuwheno ro npr*y*arue odpefiiuux nodamarca. Irpu<ynrueuu nodaqu cy dane

-,,',yc]<opuwlteuu sa paz-euiarue ynpaematua Ha 6asu eewmairc? HeypoHcKe rvrpeuce.
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y:::r:-y":.d:?:::, y*e Kqo u GpS-a ys noroF, rcoe ce'odpefiyj; ;;rr;;;, p:;;;;;;;;rd"r';;; Ha rcpajy :
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-.- - -Ha paiy pada cy npuKa3oHu duiazpauu Hq ocHo^y nodamaxa o"i;"iii,r- *r,i"'r"irr-*;;:r"irrrriiirr'r'
cucmevq ?a arceusutqujy y pec&HttJtt ycno6ut/ra..cucmeuq ?a arceusutqujy y peqilHq:n! ycnorrya.:

3Y=I*",yi::Misa Tomi6,l\4i1an lTj6,Milos simonovii, Mlos uiiosevie, Ddis" j

iand ConJrot,o{Wire Tensioning System Using Neural Network, proceedings of the XVi4,Lr \'uilurur ur wrre r enslomng System Usmg Neural Network, Proceedings of the XV ,

il{:ryI:"al Conference on Systems, Automatic Control and Measur..rr.rt-, - Sftfi \OZt, :

:v oeou padyie npuxasau xapdeep u coQmeep pciuyuapcrcu 1asupauoe cucmet q 3a arceusut4ujy nodamarca sa
:nodcucmel4 3qm6atba ycrcema rcod Qusuaxu-noeesauux po6omircux jeduuutla. pasoujeuu cucmeM sa arceusut4ujy:
;nodamaxa ce cacmoju od euwe cercopa ys nouoh rcojux ce uep, "io y y*"my, cmpyja uomopa rcoju 

l

lti *i' p'oiyi;r;;;;;r;ir;uuil)u" 
"u"*"* 3a 3qme3arbe yucema rcoju uowe da uepu u KoHmporuule cury y :

,y:-".:y y::r, npoqeca uaLvomaeaba/odaomaeqrba. Ha ocuoay pLsaujeuoe pI xoumponepr'" ;;;;;;;;;"
i::,:y"T:r:^?!y:"y*u nodaqu. Oou nodaqu cy ucrcopurutteHu 3a npojercmoearu"-r"ypon"*" rpeilce cayXT,!:,:y:::l:.,:!::::1u mpadutluoua,,oe ue*odo rr *,,ilion". i*,,ii,i,';;;;;-;;;;o;;*,
xod Qusuvrcu no6%qHux po6omcrw 6o3tuta yilcemoLvt ys nouolt xoir xojee ce Qtop,uupa noKpemHa oepada.

HATIOMEHA: yxonuxo je KaHArIAar o6ja,ao BI,Iue oA 3 paga, rot,,tuHoBe peAoBe y orul a.o aoKyMe'ra

ir\aHAHAaryJe oAoopeHa reMa AoKropcKe Al4cepraqraje. florcropcra gucepraqrzja rojy je KaHAHAaT ",til; 
j" -

i:fl,::l?*::yTTfj::y,T11T11.TI.*iry "uoao'6peuou,.,o,.ku,a,in jeo6januo rehu 6poj HayqHHx H

HE

cTpytrHHx paAoBa [r
r, i I ,BP

rKpaT ax onrlc noje4r

BA Be 3a

florropcra gucepraquja .. .i"ioj" 
", 1i.., rorJraBJba. Ha noue*y gucepraquje je 4ar crrr4caK cxpahenrqa, ,rr.*lcJII{Ka u radeta' Haxos rola, y npBoM noHraBJby cy Aara yBoAHa pa3Marparba 14 npeAcraBJbeHr4 cy .p;;r;; "'"#.I4CTPOK}IBaIba. r r' ----i

v apytonn [oruIaBJby je 4ar npeHIeA I4crp.x,Balba r,ts o6aac,, npr,rMeHe ayroHoMH,x cr4creMa y [oJbolpuBpeALr, npuueuy je [perJIeA ycMepeH Ha rexHoJrornje npeqrasHor croqapcraaa xoje 
"" 

rp"ryrro Kopr,rcre wu pnzujajy sa norpe6erloJbonplrBpeAe' onucaHu cy pa3nwtu"tLr po6orusosanr{ cucreMlr xoju' "" nopr"r" Kao norr,rohna- cpeAcrBa ynoJborlpl'rBpe[]fl ca noce6uzu ocBproM Ha cucreMe rcojra cnyxe aa rasiofeme aorraahax *ruorr*u Ju ,"nu*y, ,u
;KoHTpoJry IbLIxoBor Kperalba Kao a rpahame )I(HBorLIlba ca I4crrarre. V omar,rpy rpeher norJraBJba 3e oO;arune;-;;;
l*":::*::"::::TJ:q:T::::,"6fly unu",,oM Ha rpyry xos xoje nocro.lu 4z:prqxa Be3a ^"*"fiypo6oru. i,v rrerBproM rIoDIaBJbyJe IEJIOXeHa rIpI'IMeHa KOHIIenra eJreKTpr4qHe otpaAe. Y cxnaay carrr.M, orrprcaHu cy pa3ril4.iluru1.

irI4-noBI'I eJreKTpuqHltx orpaAa xoje ce Kopl4cre y cror{apcrBy, a roje cJryxe 3a orpaHuqaBarbe *p"ru*u ;;;;;;.
lo6jaruneuo je raro ce KoHcrpyl{re eJIeKTpHr{Ha orpaAa, ns xojrx AeJroBa ce cacroju r,r KaKo 

"" 
rrurruju. Taxole, gar je u,

i:f::.'.:T:-i::1t" ,u no;" je ruoryhe 3arBopr.rrr.r crpyjno Korro KaAa x,Borlrlba AoAHpHe orpaAy, Hao u npeueg
lHeorrxoAHe Br,rcvHe orpaAe npeMa Bpcrt4 xr,rBorr4rf,e rcoja ce orpalyje.
]Y nerona norJlaBJby ji npar.asano r'r4ejHo peuerbe nio , QyuxquoHanHr4 3axreBh norpe6uu sa pasaoj rdHrerpucaHor,
icacreua $ueuvxlz roBe3aHux po6o'ra 

"a."iro. RoboShephiia. v oKBrapy oBor norJraBJba cy oruca*VnoAcr.rcreMra oA
jxojrrx 6u rpe6alo 4a ce cacroj, ,*rteaprcaHr{ cr{creM $usaurur rroBe3aHux po6ora. 
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5::*g::,:::_19*:y j.ru1"il;a ;"j,^ ; ;",oj.,*"ipil;;-ili", d;;r;,c,pr;;;il ,o6i,e
l:T:,T:ly:^r_::]:i" JeAI{HI'Iqe npaKa3aHr{ cy y mecroM nomaorsy. I4sroxeHa je npo6nenrurrnu'r".uru ru 

^irr6 ^.H:::1*-1"#:::::i:.:3:.::^:i"1.Tl:y-" 3a 3are3arbe $usuvxe sese. Ha xpajy noinaarsa je rpnKa3aH KoHcrpyr{caH,noAcKJIon 3a ocJralbarbe noAcl{creMa 3a 3are3arbe Suszuxe Be3e ca cacraBHHM AeJroBHMa H KoM[oHeHTaMa, Kao r.I HarII4Hcuajama ca rroKperHorrr ruar$opuou.

jHuajyhu y BuAy pe3yJrrare cnpoBeAeHr{x ucrprDxLrBarba, Moxe ce 3axJbyrruru ga jepasrvjenu noAcr{creM 3a 3are3arlej$r'r:uure Be3e AI{peKTHo rIpI{MeI{JbpIB Kao HHTerpaJrHa rleJrr.rHa y oKBr,rpy HHTerpr4cagor cgcreMa $u:uvxu nosesaH,.,po6ora. Y'rJ" r

t.:",,y*:*:*r.rpu*rBarrKor paaa xanaiii;^j"*;ona:uo il ;"*;tjl ur.o* HrrBo caMocrrurHocrlr,:jI'IHBeIITI'IBHoorI'I I{ c}IcreMarLIqHocrI'I. Kpo: cuoco6socr carneAaBarba ca Brrrrre crpaHa u cneo6yxnur"" u"*raa
iAorasfi Ao peulerba pa3nLrlrnrux npo6neuakrcrpilKtrBarba Ha opurlrHaJraH r.r Kpearr.rBaH HaqrrH. 

!

l[f.:^"-::pfl3_T: I'I pe3ynrare ce Moxe 3aKrEyqr.rrLr AataHtzrriar uoce4yje-uA.orurru reopzjcxa r rpa1r]rnHa,
:I*U X3 pa3rHrrr4rnx o6lacrra r<oja cy uorpe6uasafi3pary roKropcKe 4raceptaqnje. .

iHeKI'I or HayqHI'Ix pe3ynrara, xoju cy [peAcraBJbeHfi y AoKTopcxoj 4rceprayuju, cy npr.rxn3aH1 y oKBHpy
HayqHI'Ix paAoBa. xojr cy o6janrenu rHayrIHrIM qacorrdcr,rMu r r6oprruzuaiesyHapoAHr4x non6.f"rrl ruj;;. 

"
i-

u, au ""r, "uatu",rl4Maua' Y oKBt4py oBor noruIaBra je ypaleHo H BLtue vrcrturrnBatuaxoja cy Be3aHa ziorpebrsame uorpe6ne cr,rJre
)trceT9 I{Aal H nnEqrrrqro \/\r'6f6 ,-: - T + rialba yxera, Kao H floHaluarba yxera roKoM,eKclJroataquje. Taxofe, npLIKa3aH je cucreu sa axausnqujy ,oaur*uje pasrujen :a lorpe6e cacreMa RoboShepherd. ocuo nl.rur*"-o6yxaara sarr.raarlujy npojex.ronanlrx cKJrorroB&,:)AcKJIonoBaI,IKoMIIoHeHT}II{HTerpucaHorcHcTeMa,Kpo3aHaJIH3ey3ynoTpe6yue.ro4eKoHaIIHI,IxeJIeMeHaTa.

T:"I^'_TT:"]I_oI Tjrpe I'I3rIoxeHe rexHHKe Beulrarlre lrHreJrureHr{r.1" , *r*ora ynorpe6a y po6oruqra. floce6ru.r. u,,::^:,, 
^:_-:::_:_-_-,^'- 

- "^- Dvuf olNw ffirsJrnr trnr.(vrJs 14 rbuxoBa yfloTpeoa y poooTHLII4. lIOCeoHI,I,

i:::Tl:-Ti^":^j^1""T BeIrIrarIKHx HeypoHcKl'rx Mpexa. Y nacrarxy je npuxa^:aHo rpaAurrr.{oHiurHo ynpaBrba}be

::::::l:yi:1,iT1t::--"^ YT:I1 !]__o:louv 
excnepl'IMeHrarlHr.rx rroAaraxa roju cy caxyrrrbeHa Kpo3 Br{rre pa3nr4r{r4rrrx

icIIeHapHJa' npoJeKroBaHoJe I{HTeJrHreHTHo ynpaBJba}re wa6asu BeIIITaqKe HeypoHcKe Mpexe. V aeceroy.rl.rurr"y 
"yiffi_tl-*]]1a 

pa3Marpalba, cyMHpaHI'I pe3yJITarH r.rcrp,D*prB arbaurrpeArroxeH v AarbptrpaBrra ilcrpo*lrBarba. :

leesaHl,x sa rlp,KyrubalLe noAaraKa sa pasroj .,o4"r"i"*u.r.ur".'ur". d;;;;;'#;;;;#;ffir,lJi.#J,iJll.
ioclarrame IIoAcl'IcreMa 3a 3are3aBe Sasnvne Be3e, caM pasuoj H peaJrr,r3ar{rajy no4cr,rcreMa 3a 3are3arbe Qusuuxe rese,,I

i::t::tT.Y:TT:"-:111:*:-:r"r"tta Su:uuxa rIoBe3aHLIx po6ora ys cenexqrajy KrbyqHr4x rrapaMerapa *o1, yrrry ,u

I - --_---_-*'(oKropcKe Aucepraqnjeje aa, crucaK ropnurheue nHreparype rcao u 6uorpa$ujaayropa.

. -.. ...,,, .. -t-..-,".,. ..-_.(Hcrpa,ruBarba xojz cy rocraBJbeHr.r y rryujanu aon op"r." il;;d;q"F-;,--J-- -J "vrlJqDil Aw^rupur\e Al4uspraqhJc qy ocrBapeHH, y cKraAy ca.

::l1p1"i:agpxajeu 4r.rcepraquje. -J 
:KoJa cy npeAcraBJbeHa y AoKropcxoj 4Iacep'taquju o6yxuarajy BH[re HayqHoucrpiDrr,rBaqK]rx npaBarra,

^ ^^^^^: -^ __

,";;", ;' rp'.In.*.i ;1;il;;ffi;d;.d';;*,
iffi:1"YT:-1lT::3:a""lynpaBrbalba noAcHcreMoM 3a 3are3arbe yxera ua 6asu Berrrrar{K}rx ,"ypor.*.,,-;;.p.*;;#;.;il;

::::f 
y-l:T:p:i:] rzcepraquju norrplyjy 4a ce pasrujeHl4 noAcllcreMa Mory Kopucrr4rrd y oKBHpy cucreMa;;il ;il;;;"i 

"" ""r,ii'",",T'." 
'

o6palyje AoKropcKa 4ucepraquja je i6oi "ri ,*ne ;p;rar; t rrn*n *,e*"oro.rju y p*rrr^r,
noce6no KaAa ce Y3My y yBuA AutltrzulHe rexHoJroruje xoje AoHoce nuoraqzje y [oJborpr4BpeAHoM 

"an 
opftaHTHq nnrnaKo ho--^:^ r n---_'- --'__-r,-;6t;;r;;;;;,;;

lcraBJba opurl4HiulaH I{ BpeAaH HayqHI{ H crpyrrHu Aorrpt4Hoc KaHArrrara. Hayuua Aonp}rHoct4 aon op"r.e,lnTqI tlrta nr/.
]aucepraqzje sy;
lh

:- Pa:nujeH noAcr{creM 3a 3are3a}be Susnvxe ae:e usuefy.po6orcxzxj e/,.,Hvfi\a; 
l- I4srprueua celexqzja KJbyqHI'rx napaMerapa xoju yruuy'Ha 6opn aqra;"no yrrpu"*arbe rreJror cr4creMa; 
i- Pasrr'rjeHo uHTeJIrtreHTHo yrlpaBJbarbe [oAcLIcreMoM 3a 3are3arbe yxera , 6*rBe[rraqKnx HeypoHcKr.tx Mpexa;- I4saprueHo eKcnepI4MeHTztJIHo recrupalbe rleJror cr4creMa Kpo3 Br,rme peirJrHux cqenapzja xano 6u 
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3AKJbY[IAK (do 100 Peuu)

Ha ocuory cBera u3JroxeHor, uvrajyhu y Bt4Ay ocrBapeHe HayqHe pe3ynrare Katl:klllara, suauaj Kao Ir

aKTyenHocr o6palene reMe, r{naHoBH Kouucraje 3a ol{eHy u o46pany AoKropcKe 4ucepraqaje :axrsyuyjy aa

loAHera AoKTopcKa 4aceprauuja npeAcraBJba opHrI{HaJIaH Ir BpeAaH HayqHu u crpyqHll Ao[pI{Hoc 14 ca

3aAoBoJr,crBoM npeAnalKy HacraeHo-Hayr{HoN{ nehy Maruuscxor Qaxy:rrera y Huruy Aa [oAHerIr pa(

Ka1trL14uta Byrcaruuna flasroeuha, Macrep lrHIl(erbepa Ma[I[IHcrBa, IroA Ha3IrBoM:

,rPasnoj rr ylpaBJbarbe rrHTeJrrrteHTHor cracreMa ne:e u:trefy Srlstluxn rloBe3aHI'Ix po6ora"

npr{xBarr4 Kao AoKropcxy Auceprallujy, a KaHA}IAara no3oBe Ha ycMeHy janny og6paHy.
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Ap Munoru Mr:rouresrh, pe4onuu rpo$ecop

2' Mexarpouuxa

(YNa HaY'rHa o6"racr)

4p Munau Banuh, BaHpeIHI'I npo$ecop

Maruuscxe KoHcrpyKIIVj e

lYxa Hayuua o6,lacr)

4p AnexcaHApa UBerKoBIzh, AoueHr

Mexarpouuxa

(Yxa HaYuua o6,racr)

,(p CreBaH CraHItoscKH, peAoBHrI npoQecop

5. MexarpouuKa, po6orllKa Id

ayToMaTH3ar\uja v I4HTelpI4CaHu cI'IcreMI'I
(YNa rrayuua o6,rac'r')
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