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199112 ol10.04.2013. roArrue uMeEoBaE! cMo 3a.rrauoBe KoMucrje:a oqeuy no4o6uocru
TeMe Ao(Topc(e Ancepraquje no4 ra:uoou:

,,Ilpojercroaarr'e lII4{ perynaropa 3a MyJrrneapujablr"rne npoqece..

vp Caue flpogauonnha, gun,r. uux. Malu., BuErer acficreuTa Marurucxor ibaKynrera y
I4crovuou Capajesy.

Ha ocuoBy yBtrAa y fipltJroxeHy Ao(yr(elTaqujy r.r auvxor no:uaea*a nan4laara, Kowcuja
uolrocu cJre,4ehl:
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1. Er4OrPAOCKr4 IOAAIITT

1.1 JIuqHu nolaqu

Catlla flpo.qauoorh je pober 26.09.1977. ro,qune y Capajeuy, r4e je :aopuuo ocuoony
rlrKotyj ca oAruqflr-rM ycfiexoM, a cpeAriy MatuEcKy rexuFr(y rrrrony. Ta(obe ca o,{rr-I,tur-rM
ycnexov je :aapuruo y faqxy 1996. MaulnuLa Qarcylrer y l4crovrou Capajeoy je :aepuuo
2004. ro.uaEe ca [poceqEoM orIeEoM roKoM cryAuja 8,00, AuruoMripao je n3 npe4\rera
OcrioBI, a]'roMarcKor ]TrpatBi6aBa, ca oueEoM 10. MeETop.{IlllnoMcnor paAaje 6I.10 [po$. Ap
HoBaK HeAuh. flocae,{unnor"rcxe cry,ele grucao je 2004. roAn{e Ha Ma ruckoM
r[aryarery y Kpa",r,ery Ila cMepy ClrcreM]r a)rroMarc(o. yflpaBJbarsa, roje je ycnenuo
3aBpnuo ca [poce(oM 9,33 (aesEr I-I 33/100) 2009. roAIIHe. y cran[oM palrroM oAsocy_ie IIa
MaIrrrlucrcoM Qaryrrery yurBep3urera y I4croquoM Capajeey o,4 2004. roguue, r ro y
3Bariy ac[creHTa oA 2004., a y :narry auurer acxcreHTa oA 2009, roguue. foeopn enrnecxu
jcltx. Y rory pa4a raao4toje ll:rr zrro4u cBe o6nt,rr<e Bex6u Ha crerehaM npeAMeraMa:



l. OcEoBr] ayroMarc(or ylpaBJbar6a,
2. A1'rolrarusaqrja nporr3BoAn X cucreMa,
3. Mexarpouma,
4. Texnn(a Mjeperba (Merpo:roruja),
5. @:rerclr6mnu rexuonolrrra cucreMfi (Ilporaao4ua o6paguu cracreuu - CIM),
6. Haasop r :alrrura MarrrrllrcrIax crrcreNra,
7. I4x)r€r6epcl(a rpaol-rl(a

1, 2 Haytnoucmpacrae atxu p ad

Kanarirar Caura npoaanoauh o6jaeuoje, rao a)"rop r-r Koa)"rop, 11 pa,qoea ua gouahrv r-.r
MehlEapoAHnM Hayq .rM cKy[oBtMa. Kao .rrar Tr]Ma )FrecrBoBao je y u:pa,un 2
EayqEouclp,DruiBaqr€ npojeKTa, (oje rptraxcupa Mrnrcrapcrao 3a Eayr{y tr rexHonoffijy
Peny6rure Cpncne. Tarofeje v:rau nrua sa uspa4yje,anor uefyuapo4ror npojer<ra. Cnncar<
paAoBa n fipojeKara,4ar je y Ilplrnory. 9nau je r crpyrue ror"ucrje uaqnoua,ruor rna.raja
IIOA HA3IMOM :

Texnq.rxri KoMllrer BAS/TC 5 1 Ay.oumtlra.

1.3 lloda4u o uazucmpamlryu

ManrcrapcKr paA IIoI EacnoBoM ,,AHa,'r[3a q roboJBrtralLe cficreMa ynpaBJLarsa
nrBooM Kouren3ara y Koslen3aropy ryp6[He repMoe,'reKTparie launo.. oa6panto je
2009. roarzse ua Maunrcnolt @ar<ylrery y Kpa"*eey. Meurop palaje 6ro npo$. ap Hooax
He)rf in_

' -
v pa,qy cy, qa ocEoBy aEajr{3e c{creMa yrrpalJ6aria [riBooM y (oHAeE3aropy r]pbrffie

TepMoeneKTpaHe, yoqeHr-I HeaocTarlr u naT Je [pe,{Jlof 3a IllrxoBo rrpeBa3l-IJlaxerbe.
Ilo6oruan e ce 3acuuBa Ha nprzMerrtr crparerrje roja o6e:6e!yje yrure4y er:eprrje,
yBober6eM Qpe(BeIIrHrzx peryraropa. Y co$rBepy Matlab cy r.r3Bpmene cuuyaaqnje crcrenra
y peaftroM BpeMeIIy I(ao Il CrjMyJIaqI4Je r6eroBof caMoloIellaBa]ba tr fla ocHoBy Tl,lx
pe:ynrara je 3axJlyqeuo,qa ce npeaJroxera no6ollrrrarla Mory rlpuMenrrrti y
TepMoene(Tpauu u Ha raj Ea.rrzu fioBeharfi *exa eKotoMtrquocr.

2. IOAAIII4 O NPEAJIOXEHOJ TEMI,I

2.1 Ha3uc ,have

,,Ilpojercroaane III4I pery,'raropa 3a MyJtrnrapnja6n,rne npouece"

2,2 llpeduem donnopcxe mene

I4uajyhu na I'vy qrlrr'errrzI]y aa Bennxx 6poj peanElx [poqeca zMa ruynrrzoapaja6rl.rru-r
(apa(Tep, I{ao sa rlpr'rMep: flapHlj KornoB]r, Aecrunaq[ofie (o,loHe y IlaQrIIoj [HAycapEjn,
peaKToplt ca EerrpeKItIEIlM Me[aBe\t! cticTeMll Berrrarsa Roa ayToMo6[rra. npoqec
yrrapaBaBa y nafirpEoj r.r qelylosuoj rutaycrpr4ju. r|rA. ncrpr!]K[Bar6e 1 oaoj oolacrr cre
erlure ,qo6rja ua suavajy. Harlue, caepeueua flpaKca ce cacrojn y npilMen{ crarraaparrrrx
flIZ,{ peryraropa npojer<roranux 3a lpouece jegan y,rat - je.qan n:,rar. l4a(o cy rx
peryraropn npaBrijrrro rroAeruelIr, q:ararB cEcreM He ab)IliiuuoEvnle noperrno, noceono y
ycnoelua nehax nopeuehaja. 36or rora je BeoMa Baxuo y3erri y o63!tp MyJrrr.rBapria6rinE
r(apaKrep [poqeca. 3a ycnerruy nprueuy fII4,{ perynaropa BeoMa je Baxuo
rr,{euTrribtlKoBarx umeparqrje u:uefy ylaruux tt tr3lra3:urrx serrnaria cllcreMa. 3a oso



(BaHTri(bll(oBarrle MynTr.rBaprrja6lrrHor [pocTxparia Mohan araT [peAcraBJEa AeKoMrro3[rlr4ja
cxHryilapHfx Bpe4Hocrx. C ruu ; aerl npenMel paaa na oooj arceprauuju je aa ce
$opuupajy 6orr a"'rropanllr r.r raero4olorrje 3a rrpojexroBaFle rroMeryrr.rx perynaropa 3a
flpouece ca Bnrue yjra3a r BItuJe r,r3Jr,L3a Itao mTo Je To .{o ca,{a yqllnello r MHoro []'Ta y
flpal(cl,t npuMelseHo 3aJear{ocTp}To [peHocEe rrpoqece.

2.3 Ocnoana xunomeza

Octtossa xruotega og roje ce norarr je 4a je :a Myrruaapnja6unre llpollece Moryhe
rlpojerToBarlr MyJlTunapuja6tnne perynarope, Kao r-r Aa je Moryhe ayroMmu3oBarri riuxoBo
Ilo.qelllaBabe llpi|Merror,,r porejnor ercneploteura.

2,4 Haya qu.b ducepma4aje u noras&e octuoqe

Ha)"rEri qu,ts Araceprarluje je no6o,ourar+,e (Baurrrera abyE(Ilnor rcaBa croxerr[x
npoqeca, I(ojI-I lrMajy vy.nuaap{a6ulu! KapaKTepj KaKo ca cT,lHoBErrrTa r$I,IxoBe .UrrraMr]r(e
TaI(O Il y norleay cMar6er6a oceTJ6rrBocT{ r{a HeTaqEocT[ c{rHara (ycJre.a IejcTBa
lopeMehaja) rl Eeraquocrlr MoAeJra lpoqeca (cucreua). Y roM rrpaBuy je u npojerroearse
MynrrBapuja6[nHux n,IJU, tlUA peryJraropa, 3arrrM Ae(]rnnepa (pacnpeaueava) (wzja je
yJrora Aa ce [poje(Tonarre vylrueaprzja6rnHrix per]Jraropa cBeAe Ha npojeKToBar6e KoIIaqHg
Kore(Uaje peryjraTopa 3a fipoqece je]IaH yira3 je,qaF n3Jra3), Kao rr caMo[oAerlaBajyhxx
uyaruoapuja6lr,rnrx perynaTopa 3acrroBar rx l.ta perejEoM enc[ep[MeHTy. Hauue, ,roruvan
(opaK lIaI{oE MHorocTp),(e rroTBp,IIe (BairllTeTa pelejuor ercnepruenTa y fioaeruasaE y
peryJraropa sa jeguocrpyxo Irpenocne npoqece y npaKcr{, 6lt 6ro acrpaxnrr Moryhxocrt
rslrxoBe rrp[Merre 3a floaelrraBaH,e nuA peryraTopa 3a BrrlrecTpyRo irpeHocHe [poqece.
9roeurzqa roja y caruolr crapry rurnn npo6:revaruy Iro gprrpo.{r,6nuxou rpenl.ruou
cTaISyy I lpa l (c f i je raaaceaehxHaf i ,4e jaurexHoKaycrar ] roBJbeHrx3anpouece jeAaHyJ ' ta3
je.qaH [1ra3 Mot(e xcKopr]c rxrl, u ra v1,r r ueaprja6r,rHe npouece.

I4crpaxuoana y cerlery y norae;y npojerroBar6a MynrriBapuja6rz:rnlx fII4! pery,raropa
c) ) noqeTHoj 0a3r na 6x ooa.ouceprauaja npe.4c la3J,barra HacTaBa( hLTpaxxBarba ) oBoj
o6racra. Jllueparypa, xoja he 6nrri xopr.inrhena Kao rro,rra3Ha ocuoBa 3a lBpaay oBe reae!
aaTaJe y HacTaBKy:

[1] Skogestad S., Postlethwaite I., -Multivariable Feedback Control - Analysis and De-
sign", John Wiley & Sons, 2005.

[2] Chen J., "Sensitivity integral relations and design tade-offs in linear multivariable
feedback-systems", lttt Tratxsactions on Automatic Control, AC-40(10), pp. 1700-
1716.,1995.

[3] Nwokah O.D.l., Perez R., "On mullilariable stability in the gain spaae", Automdtica,
27(6), pp. 975-983, 1991.

[4] Wane Q.-G., Ye 2., Cal, W.-J., FIaq C.-C., "PID Control 1-or Multivariable Pro-
cesses", Springer, 2008.

[5] Warg Q.-G., Zou B., Lee T.-H., Bi Q,, "Auto-tuning ofmultivariable PID Controllers
from decentralized relay feedback", .4utomatica,33(3), pp. 319-330, 1997.

[6] Wang L., Gawthrop P.J., "On the estimation of continuous time transfer firnctions",
International.Journal of Contol, 7 4, pp. 889-904, 2001.

[7] Wang Q.-G., Lee T.H., Lin C., "Relay Feedback - Analysis, Identification and Con'
trol", Springer, 2003.

[8] Wang Q.-G., Hang C.-C., Zou 8., "Multivariable process identification and control
from decentralized relay feedback"', Intefilational .fournal tl Modeling and Simula-
tion- 204)- pp.l4l-148. 2000a.



[9] Goncalves J.M., Megetski A.. Dahleh M.A., "Global stability of relay feedback sys-
lems" , IEE E Transactions on Automatic Control, 46(4), pp. 550-562, 2001 ,

2, 5 Me mole uc mp atr ueana

Y paal he ce Koplcrunt vetole voteroBaHd u orvlnaurje 1 uu,u1 npojerrosarsa
peryraropa. llopeA Aupe(rnor rpoje(roBarba vy:rrroaprla6umrtrx nI,lA perynaropa
pa3Marpahe ce u ABe MEroAonoruje roje orar<rtlaaa.jy [pojeKToBa*e perynaropa, a ro cy:
Aerlerirpanx3oB.ruu peryJrarop[ n x[jepapx4cn.r perynaropn. ClHTe3a fI peryraTopa he
6ura:acuosaua Ea Myrrr-rBapuja6nrHov Hajxlucroeou Kpr-rreptijyMy. IIpn rperxpaBy
croxeuor c[creMa Kao (oEaqr{e r<olen4tj- utc_;elra je,4an y,ra: jelar h]na3, rrpBo he ce
pa3MaTpaTtl BpucTonoBa MeToIa Kao Il rbeHa feHepar'1r.jl3aunja, a EarioE rora he 6uru
Ir3.lloxeEe MeroAoJrornje npojerrooa*a ,4e(ylnepa 3a ,qaru MyjrrrBaprda6u,[E[ c[creM.
flpllmmoM npuueue pe:rejnor e(creprrMenra 3a oryuai vy:rrroapnja6r.r:r]rax cucreua 6uhe
par3MorpeHe rB€ voryhnocrr u ro: [pBa, ar.rpe(T]ro floAelraBarbe peryraropa KopruherteM
peJrejHor e(cnepuMeHTa rr Apyra, (Ka,qa ce perejEri eKcrrepr.rMeriT KoprrcT[ 3a
tgeurrrlrr<aqt{y npefiocHrix cl(alaplllrx Q1'r*urja peaa Beher o,q 2) lorertr.lBanre
peryraropa (op[crehu a.rre6apcry rurero4y [ - Ae(oMno3[lptje.

2. 6 Ote*ue an u pezy,t mamu

- Crcreltanr:aquja nocrojehux p*ymara.
- O,4pefunane uareMarrq(or Moleira \rynrrrBaprrja6!-[uor fipoqeca,
- flpojerroearle:

r uy:rueap!.rja6unrrx fl, fII4 a IIi{! pery;raropa,
. IeryTuepa(pacflp*riBaqa),
. ca.rlolo,qeuaBajyhux lrymanapuja6r.r,rullx pery,raropa 3acEoBaErr\ Ha penejEoM

eKcneprrMerrTy!
. aeqer.rrpaJrr.r3oB,ln[x peryjraropa dI]I{cHe crpyKrype l{opltrnhelreM A

AeKoMno3[ruje u Mero,Ia ,{oMuuauTflux nonoBa,
. aerle{Tpallll:oBarrrlx peryIaTopa 3acHoBaHI{x Ha penejlloM ettcnepnMeHTy.

2,7 Or<eupau cadperaj pada

l. YBoAna pa3Marparra,
2. Oflrc (ou(ertTa cnor(esor r,rylrrroapuja6[rHo. cucreMa. KoH(pernr.r flptrM€pra

uy:rlleaprlj a6umllx npoueca,
3. MareMarlrq(o MoaelroBarle Mylrrr{Bapr:rja6r{Jruor npoueca, E flpoje(roBa*e

MymnBaprjaollnHrx II, fll4 a lll4,{ pery:raropa,
4. flpojexrola*e 4e(ynrepa y urrJly pa3.rraraBa c,roxeHor crrcreMa,
5. flpulrena perejuor recra 3a Myr.truBapujadu.qHe npo{ece,
6.3aK.6v'{m,.



3. 3AK,]bYIIAK

Ha ocuoBy fioAara(a lt:qer{x y raq(:!i\.ra I u 2 u ruqnor lo3r{aBaH,a (au,qnAar4
aMarpaMo Aa up Caua llpoaauoeuh, At{nn. riEx. Malr., Kao u flpeA:'roxeHa r€Ma rieroBe
Ao(ropc(e ,quceprauuje ca EacJloBoM: ,,IlpojeKToBaroe IIIII pery,raropa 3a
uy,rrnrapnja6lr.rne npouecet', uc[]BaBajy cBe norpe6ue ycaone r<ojr ce rprD(e y
rlocryrl(y oqene noAo6xocru K,ur,4[Aara u reMe, Te flpegraxeMo Hacraano-uaynrou oehy
(Dar<ynrera ra ualrruucrro u rpafearznapcreo y Kpa"'r,ery ga nplrxBmn r3Berrrraj Kovucaje z
AocraBri ra Ea pa3Marpaee Crpl.ruou Behy 3a rexHnq(o-TexHonou(e say(e yEr-rBep3[Tera
y Kparyjeoqy.

4. IIPEA.I'IOI MEHTOPA

KoMrrcuja rpe4raxe 3a ueuropa npoQ. ap Hosa(a He,4[ha, Arinjr. rrHx. Marrr.

Ilpunor:
- Cnrzcar< o6jaoreuux pagooa
- Cnncax nayruorcrpaNreauxux npojerara

V Kparseoy, 26.04.2013. roa.

{,ranoau Komucuje:

rp HoBaI{ HeArtr, peAd npo$ecop
OaKynrEr 3a MadligcrBo aDeBriEapcTBo y
Kpar6eBy

yxa HayqHa o6racr: CucreMu ay'ioMarcror ynpaBrBaria

Maruuncrcz $aryarer y Beorpa4y
Yxa nayqHa o6nacr: AyroMarcno

tz, flw-.^-..."-^4,
Ap Boj[c,'raB Orl"rnrroruh, natpeguu upo$ecop
Oalty-,rrer 3a MalrurrcrBo r rpa.DeBr-rqapcrBo y
Kpa.ileey

yxa HayqHa o6racr: AyroMarcxo ynpaB,aal6e, Oryrlra
rexHr{(a lr Mepe}64
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