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Optimization-based robust stabilization of
constrained nonlinear uncertain systems

HE De-feng!, SONG Xiu-lan, YU Li
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: The design method of optimization-based controllers with robust stabilization is presented for nonlinear affine
systems subject to uncertainties and constraints on the state and input. A controller with adjustable parameters is constructed
based on the concept of weak robust control Lyapunov functions. Then the LaSalle’s theorem and inverse optimization
theory are employed to validate the robust stabilization and inverse optimization for the controller with respect to the
uncertainty. Furthermore, the receding optimization principle is exploited to compute online the adjustable parameters in
the controller, which leads to the optimization-based robust stabilization of the closed-loop system. The robust stabilization
method has been applied to an open-loop unstable oscillator system and the successful results validates the effectiveness of
the method presented here.
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2 ARG H#R(System description)
FBAE S U1 M HE Lt R 48
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3 & B 4L B = # H)(Optimized-based ro-
bust stabilization control)
3.1 B EEHI(Robust stabilization control)
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3.2 SR ISE M (Receding optimization
of robust controllers)
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4  SEHI4) E(Simulation of example)
B TP AT E AN 2 R 5 2 R4

jjl = T2,
. 146, an
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L 0 RR RGBS HI), 101] < 0.5, 0, N5
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U={u€R:|ul <0.5}, w(t)=0;(t)xy(t)e™®,
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Fig. 1 Closed-loop state trajectories and control profiles of A
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Fig. 2 Closed-loop state trajectories and control profiles of B
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