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Optimization design for a class of cascade control systems:

Backstepping approach
ZHANG Yan, LI Shao-yuan
(Institute of Automation, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: A suboptimal control design is proposed based on Backstepping method for a class of multi-input nonlinear cas-
cade systems. First, the cascade control system is decomposed into several subsystems . Then, the auxiliary subsystem and corre-
sponding auxiliary control variables for each actual subsystem are devised, respectively . Third, a suboptimal control law for each
auxiliary subsystem is designed with State-Dependent Algebraic Riccati Equation (SDARE) technique. The original state vari-
ables and the auxiliary control variables (i.e. auxiliary feedback variables) have an asymptotical characteristic by imposing the
proposed control law , thus the analytic solution to suboptimal control can be achieved on-line and the global asymptotical stability
(GAS) of the original closed-loop system can be guaranteed. Finally, the numeric simulation results of the second-order system
with two inputs are provided to verify the effectiveness of the proposed optimization design.
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Fig. 1 Cascade system configuration diagram
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