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Preview control for discrete-time polytopic time-varying systems

LI Li*®, REN Zhen-qin®!

(1. School of Information Management and Statistics, Hubei University of Economics, Wuhan 430205, China;
2. School of Information Technology, Luoyang Normal University, Luoyang 471934, China; 3. Hubei Center for Date
and Analysis, Hubei University of Economics, Wuhan 430205, China)

Abstract: Based on the parameter-dependent Lyapunov function method with the LMI technique, this paper considers
the preview tracking control problem of a class of discrete-time polytopic time-varying systems. Firstly, the error system
method of the preview control theory is adopted and two auxiliary variables related to the system state and input are
introduced. An augmented error system including previewed information is constructed, which transforms a tracking
problem into a stabilization problem. Then, while considering the output feedback, a previewable reference signal is fully
utilized through reformulation of the output equation for the derived augmented error system. The designed controller
guarantees that the output can asymptotically track a given reference signal. Research shows that the static output preview
controller parameter matrices can be achieved from the solution of LMIs problems. The numerical simulation example
also illustrates the effectiveness of the desired preview controller.

Keywords: augmented error system; preview control; time-varying polytopic uncertainties; uncertain system; output

feedback; preview tracking
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Oééuj é2idj —F;
R 2 FOE I 55 2 3 2 AU, g
H B8 B AR KRR R
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i(k) = Koo(k) + Kyy(k) + Y Kir(k+ 5)+ K, =0.37127, K, =1.91482,
iz Ky =[~0.33290 0.03379 — 0.00585],
fd: kyw(k + ). 48) Kr=[2.21871 —0.03951 —0.67480 —
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E 75 A1~ A3 ST, N B £ {42 1
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My _ —
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Mg Mgy w(k) = (50)
S, ZK r(k+7) *HZk w(k + j) NEETARK 0, otherwise.
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