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TheAlgorithm

1.Measurext|t:=xt.

2.Determineut|tbysolving

min
N−1
∑

k=0

f0(xt+k|t,ut+k|t)subj.to







xt+k+1|t=f(xt+k|t,ut+k|t),

xt+k|t∈Xk,ut+k|t∈Uk

3.Applyut:=u
∗
t|t

4.Lett:=t+1andgoto1.

xt+k+1|t=f(xt+k|t,ut+k|t)isthepredictedstategivenxt|t.
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ProperiesofMPC

(+)Feedbacksolution

(+)Canhandlestateconstraintsandcontrolconstraints

(+)Mayconsidermixedcontinuous/discretevariables(Hybridcontrol)

(−)Stabilityandfeasibilitycannotbeguaranteedingeneral.However,

MPCgivesclosedloopstabilityundercertainreasonable

assumptions.

(−)Computionalcomplexitymaybesevereingeneral.However,MPCis

tractableinmanyapplications.

–Powersystemsandpowerelectronics

–Processcontrol

–Activesuspension
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OnlineOptimizationVersusExplicitMPC

1.Onlineoptimization:Solveon-lineinrun-timetheoptimization

minUtJ(xt|t,Ut),where

Ut=(ut|t,ut+1|t,...,ut+N−1|t)

J(xt|t,Ut)=min
N−1
∑

k=0

f0(xt+k|t,ut+k|t)

subj.to







xt+k+1|t=f(xt+k|t,ut+k|t),

xt+k|t∈Xk,ut+k|t∈Uk

2.Findexplicitsolution

U
∗
t=(µ(1,xt|t),...,µ(N−1,xt+N−1|t))=argminUtJ(xt|t,Ut)

anduseu
∗
t|t=µ(xt|t):=µ(1,xt|t)asstatefeedbackfunction.
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•Theexplicitsolutionispossibletocomputeincaseof

1.Linearcost,lineardynamics,andlinearconstraints.

2.Quadraticcost,lineardynamics,andlinearconstraints(harder)

•Theoptimalsolutionisapiecewiselinearmaporlook-uptable.
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•Feedbacksolutiondefinedover633polyhedralregionsinstatespace

•Fordetails,seeT.Geyer,G.Papafotiou,andM.Morari,“Ontheoptimal

controlofswitch-modedc-dcconverters,”inHybridSystems:

ComputationandControl,ser.LNCS,R.AlurandG.Pappas,Eds.

Springer,2004,vol.2993,pp.342–356.
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