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Lo Rlany plivsieal proeesses with indostrial eelevance san be deseribed by bilinear poeo-
cesses [0 Moy more processes can be snitalily approgimated by bilinear nnslels,
using he approximation properties of bilinear sevies (210 A generie bilinear madol is
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Aapecial Rined ol Bilinear phants soee A soceallod deaddie bilinear plants, defined as
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Nitinear dvadic plants are usualle abtained as the approsimation of o nesdolated
ipnt Tweetion. cog as the Bow heoneh ot thes:
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Lo hbany pead phos aee charaetopioed b e honds o slatos o oe fepds, Peom
fhe tidd isteial |;r';|:'!iq'r1 Ir'uuinl ol v, 1 g ol inleres] o .'~:-:||inil e Bvompmd s, ps Vs
il Glem s 4'}C[:‘|-r-lli|r:_{ Bt door A 0e Tsba e poveer, This roesaes thad Che Tnead tor @ e
svster nowill bavve Lo vetnadn tnside oo compaaet sel Y0 .
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nf e state spaee < B s attainable. Tn the case of bilinear dyadic planrs. this
rewiog shonld eselnde Che ganilold deliped Ty |2 iy =10, Isnpily Lhis is oflon e
28 case with nen-mndle svstems, as ol herwise e svstein wonbl lose s controllability
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oAl wark Tias been domwe on Che stahilizaliog of Bilinear avaloma[ 17, 1 preef=e
dv e vequivements ave bo beomel, like shape ol the step answer, overshonting
efen then Torcine the plant 1o belinve like o lnear one can wreatly stieplily e
vonbredber desien tast, Feedbaek limeseization [1' g oaowedi et blishedt teeliiaunne 1o
achiove this coal. Unfortanatoly, feodbaek Buoarization reguives the nonlinear model
toreotitain enly smoot b nonlinearities, Bownds elearts doopot belowg o 0 his category
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S Peedlee ke linearizadions of o Bbilinear plant wsiog o loear lieibions ontpal s always
possilile [T Che plant s dyadic, "Uhe feedbaek - including o pole placement part
virn e comprited by the elassicnl Tormunla
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where tpe e,y are e poods o The charmeterizie polvnominl of e wished 3
i eis ol Llee leearized sesternn,
Uinfortwnadoly, Che Tard bownds nray oven canse Lhe system to hecome unstable [5].

ti. Tl dreadmaent of the bonnds ol Hhe composed sestem s not vers easy, as Hhe limils
on e refereace dnpul applied fo e svsters are s lnnetion of the haed bounds bl
alsor o the state amd ol the state feedback appliod 1o the linearizml svstone T the
field of predictive contral, however, very ellicient. alas tiie-consiining, aleortiling
e Lo developed

o This paper proguessedd i approach as shown b e following pictoee
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Bl bocavoid satoralion consists tonsiee locally o feedback Torearization seliene apd
desizning o Ve aplimad control foe the lneavized systenwith s elobal consraint s,
wohieh s A Timeae d Tooetion o Ve stabe aml Pl origina] consteaints on el siesl
pnpiel Fee Ul sel sl |||:|1|'

Lo veealer to et Pl sl setivity of Che preadicbive conslrol o Phe pegessiry cises,
iois desivpea] as o time-oplimad contral, which delivers o one-stop salition each tHine
Fhias does pel conflict st thee Bownds ol Ve st relsvanl condilion on o I.l' L

whicl b= also wecowted for expliciiel

Pl Birsie approach taken is a slight modifieation of the procedoare of [, exploiting
the knowledze on the special steacture of e bowediry conditions and the svsiem

e e pesdoee A e conpating bueden,
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ol B bk sere necessary tocinsire pospoct ol e resholds, O the ol lyor side, 3f
he feend bacle Boearization = oo plemeated oo appreoimative wan o Che forn ol &
tiserete vont roller, onls approsinmtely Tnear beloaciome b olaadued, Tt he Tinis
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L. Appropiare choice of pole plveement inside the loop may great |y simplily the desigi
task af the predictive vontrol. Corresponding comnditions on the feedlck Tinearized

ssLO e gpven.

P A il bion sty s peeserded tosemadese Lo performeee ol the elosed Toop syston,
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Clopebwaions and oo oot lool close Hhe pager.
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