
HACTABHO . HAYqHOM BEhY EJIEKTPOTE)C{I4I{KO| OAKYJITETA
YHI4BEP3I4TETA Y EEOTPA,qY

Ha crojoj ceaaurm Kouucrda za crylri,e 2. creneHa rlac j€ oapeauila 3:r qnaHoBe Korrrr'rc4ie :a nper;rea r't

oqerry Macrep pa,[a Ka]r4raara MNaoma C:n{enveruhq ,rym:l rrrDl(, IroA ac:roBoM ,,Meroae
pery.rauuje cart-pole crrcreMa rr meroBa [pIrMeHa y rrHlycrplrjf. Kor'ruc4ja je nperneaara
npxnoxeuu paA r.r AocraBJBa HacraBuo - Ha1^rHot"r Behy cneaehrr

],I3BEIIITAJ

l. Blrorpa$cru nogar4.r

Mrurour Cn4ierrrerri polen je 1986. fo,une y Eeorpaay, rAe je 3aBpruro ocHoBEy ruKony Kao

xocr.r:raq "Byxole .4r'nuroue", a 3aruM H cpealBy eJleKTporercmqxy nxo:ry "Hmtora Tec:ra". Ha

ocnorxe cry44je EneKrporexrurrror rlary:rrera yxmeptrrera y Eeorpagy yracao ce 2005. ro,qr*re, rne
je Ha cMepy sa Cr,u.mne fi cHcreMe 2011. roa[He aulrnoMrrpao, ca ]'KyIrHoM npocerrHoM orleuou 8,22 u
ouerrou 10 Ha ,E{rrJroMc(oM pal)/ Ea reMy, ,,Ilprorexa xoMocKeaacr}rlKrx pacnoaejla y crparer{u
Tecrrpasa xurrore3a nouotry cerrerru,r i[mcue ,ryxrlxe", noa p]xoBoacrBou npo$. ,{p Xe:rxa
Ryporzla.

Y arrycry 2011. 3arroc.rx{o ce y rfr4uu Systeceng d.o.o, c,l.reaeperq rae je Ha(oH 3aBprrexe

o6yre y STEP 7 nporpaucxou ana"ry pawrc rm npojerry ayrouarrrar[rje Watel Treatment Plant
nocrpojerm :a o6pa.u5r rl rIportrBo.4;y uemra xourarulie Mass Global. Macrep crya4ie na

Elercrporexnx.xou $arylrery, Ha cMepy Crlrnaln u cllcreMr4 ytrucao je y oxm6py rrcre ro,4xre.

I4cnzre ca rux cry&{a noroxno je ca rpoceunou ouenor'r 10,00.

2. Opraurnsaquja pa.ua

Macrep pa.q ca,ryNN 90 clpara reKcra uefy rojrora ce HaJIa3n 57 ctuxa n I ra6e:ra. Pa'{ ce

cacrojlr o,u 6 normsrBa. Ha xpajy paaa ce HaJra3rt cIIHcaI( oa y<1,ruro 20 perleperu+1 11 r<rlma r 9

nanlpa x HarrHrx( pa,{oBa.

flpro uor:ranre jecre pog roju ce,[orr{.le Mon.rBa IEpaAe Macrep paaa ua oxa6pany rer,ly. Y
ororrpy rrera ,uar je xparax flpernea ocra]Irc( [ornaBJb4 ca o6pa:aoxeteu nocmjana cx]rre3e '&e
jeanaxo rurrepecarrrHe uetTpanHe reue npojercra c:l Hetrfio mpaxer+1junl aKrrerroM lm rIpe,[HKrHBHol\l

ynpaBJtarsy.

Y aplrolr nouuBJby gg.r je naareuarr.nc.r orulc reopnjcror Moxena cdtt-pole cncreMa, o,4{ocHo

o6pryror Knarua peaJllaoBaHor norrrohy re Maxere, ca ocBpmM Ha MoAeJI 'Ipera xao BeoMa BarKHor

y3porca HeMoAenoBane ,ry,HaMI{Ke peaJlHor cucreMa. flxrare roje je nocrar.reno y oloupy I8noxeHe
ana;rrce jecre, rrra je aororro go6ap, omrocno npeqrcitH Moaeil rpema- a vr{a KoMrrJIeKcHocr olrer He

rapyunaa je.ryrocraeEy rr cxcreMarrr.rry aHzurfi:]y, rao N pea:rnsaru,rjy pa3rxrlrrttx nmteapm{x Meroaa
yuparrarsa 6arupaurr( Ha r.rcroM.

Tpehe nor:rar:re o,qrocu ce rra npeAr{rsuBxo yrpaBJbarbe u cacroja ce rn verupa oAerxa. Ilpru
olt rrr.rx fipercrrB,'ba xpahr 1'ool o r,Laejalra ,, Kapar$epHcrHreMa na nojua je iacHoBaHo nperl{fiHBHo
ynpaBJ[a*e. Y .upyrou orerLry npe.qcraBsexa je crparer4ia npeal'IKrr{Brror yrpaBrsarla }r yBe.{efie cy
ner<e nmar4lie Kapa(replrcrurrHe 3a rpe,qtrtrroxe afiroprrrMe. Tpehx oaorax nocsefieq je nerlru
rrrloHr{pcrurM pearucaqgjaua npe,q}ffTrBH}D( Ko}rrporepa roju ce uraxou 6asrpajy ra rrMnyJIcHr{M r{Jrr{

oAcxoqHrrM o.Br{Br,rMa uoae:ra- Y rrerBproM oaeJLKy, Kao naj:riavajroga rpyna npe4[Gr{BH1.rx

Koxrporepa, npe,rcrarrbeHr{ cy GPC (em. Generolized Predictive Conlrof perytraropr't 3acr{oBanu Ha

$yrrra{arraa upexoca, xoju o,qaue ra rraaaJEe nocrajy leurparnra reMa para.



gerrpro nor:raure rpeacmBJra $ys4iy .aoraaa orurcrre reopr{cre rroaJrore. Ilrro perymlje
KpexparLeM cHMynaruoHor Moaera c afi-pole cncrewa.Ilprr oaT pu o,4e:rxa 6aru ce :nmeapu:awriou a
cra6luu:arudou Moaena y oraopexoj cnperu. flpyru oaellar<.qaje perneBa ynpaBrbarrKltr( npoue,rypa x
pe:yrryjyhe crrMynaruoHe rpa$ure, :a cBalo{ o,q Kolrrponepa rllr Oauur4ie uysnusapEa1usmux GPC

xoju cy aoraaa pa3MarpaHl.I. Iocr.{enu o,{eJbaK Bpfli'I y:ajaury xor'rrnpaw{y nep$opuancr'r oaax
rcolrrpo.repa npojerroBar{rtr( rril lrcroM oncery rnpaMerapa.

flero nomarre,&je KoMrr;rerar orrrrc xaplEepcKe a cotlraepcre pea:u-rsaro{e xorrpo,re pea,'nror

cr.rcreua. Kao co$mepcxo pemerbe fipeacraB:rena je crmrera .zIDa nporpiucre naxer4 MATLAB u
Labiew, r:io cxnepr4le arKa,{eMcror r.r roraycrp4icxor Mo,[aJrr{rera pearrlsa4'{e npojexra Konavno, ys

o6paaroxere u:6opa naparrrerapa pe IHor Moaena, Kperiparu{ cy I{ KoxTponepfi npoqeca, a llxxoBx
eKcrrepr.rMerrraJrxu pe:yrrarll rrpfiI@3aru r{e3aBncHo ocrarrajyha npocrop qnraoqy aa caM AoHece

3anrLyr{Ke o rpuMeH:f,I,IBocrr{ }r onpaBaanocru ynorpe6e cBaKor oa rmx.

IIIecro nor:rarDe r.r3Hocrr qeJroKyrraH yrHcaK o crerreHy pea.nrmurje no.rerne nqeje, ca ocoprou
Ha r{[r6er qy aa npr{Ka3arfi p$yJrrarrt [ororoBo e(cnePHMe]fi:tnfitr, npeacrarEajy cartlo jeAau oA

rwaoro6pojrmx rtitqtlHa Ha rojr ce uorno npxcrynl.rru pea,ucaro{u rpojerla. qax tlar<o ce orpaHHHMo
r.rcKJbyrrr.iBo Ha fiprrMerry npelErKrHBHI,Ix Korflponepa, xoJI{ KaKo Je par .{e nol{a3aHo noce'{yJy BeJIIKA

6poj aoo4rnax mrraKa ca ocraJIHM Klraclr{Hr'IM pealu:arulaua Korffponepa nofltr Linear Quadratic.
Linear Quadratic Gaussian, Pruportionol Integral Dilferential, Pole Placemenl, mo r uoryhNoct

3. Ouena pa,4a a 3irrsb) {al(

Macrep pa,q KaH,quara Mwroua Cn4ierrrear'rha calpxu aHam'I3y H nocrynax npojermrara
lpe,ry{xTHBHOT anrcprrMa 3a KOmpOJIy cart-pOle CuCrelll.4 peaiHor MO,{eJIa o6pxyrOr rIarrm.
Ilpea:roxeru excrrepuMerrra:Ixlr aJlropmaM ce nolra3ao xao et[ratacan npe cBera y oMlrcny

cra6rm.carr4ie rcmrHa oKo BeprrfialHe oce I{ orK:rol{a Bnasrurx uopeuehaja.

Mlrlour Cm{en leauh y npaov ae,ny rere aaoje orunfipaH nperne,a reoprje noja ce Kopncrx I{aKo

rpr{JMRoM Mo,qeJroBaria ,ufiiulrxe clrcrerua o6pnymr ruIarHa mKo }r 4pe,4trcrl{BHor ynpa.rrarta. Y
apyroM aeny Te3e aeTaJErIo je onncao uauxx peamaau4je y[paBJba{Rnx amoprraMa 3a Korr(peTHI.I

MoaeJr, Kar(o cgMynaquonor mro r{ peaJrxor cucreua. Arra.ttrra nep@oprrlaNcx ailropxraMa apnreHa je
xopunrherreu npo.piucl(or rrarue'ra MATLAB, a encnepuMerrranHa pea,usarr{a pass4iena jou u
ynorpe6ou rporpiua Labview. Crpyxrype, meMe H xo64iexe p*y,flrare rpuxa3ao je ra jacax N

He,@ocMrrcJreH rli ILIH rlpfixa3ao rpeKo 4rjarpaua, rparlma r ra6ena.

Y cror'r uacrep pagy Mu:rom Caqiernreanh nona:ao je xpearl.{BHocr r{ ucrpaNrca'ucu .ryx. Telra

xojy je ona6pao reorrra je rarara jep [peAcraBJba cnoj axageucnor reopr{cxor 3l{!r6a ,r [paKrI'IrIHor

:ra6oparopxjcror rlcrycrra.

Ha ocxory rcJroxeHor Kourc4ja ca 3a,4oBoJbsrBoM rpeanaxe Hac-rarno - nayvuou aehy .aa

rrpr{xBarr.r Macrep pa.q noA I{acJIoBoM "Meroae pery;raquje cort-pole crwreua u rrcroBa [pI{MeHa y
uH,qycrpnjn'. 11 aa reronou ayropy, Kar{ar{JtraTy Mnroltry C,rnjenreluhy, 4mr. muN, oao6pu
ycueny o,q6pary.

6eorpaA, 24. 12.2012. rorurc llnaroglr Komrc4je:


