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Abstract: The inverted pendulum is a typical nonlinear system and a traditional test object on control theories. This
study combines the state-dependent Riccati equation (SDRE) method and the pole placement method to give a consistent
swinging-up and stabilization control on the inverted pendulum. This method exempts the controller from real-time calcu-

lation of the Riccati equations, meanwhile, overcomes the problem that linear quadratic regulator (LQR) controls and linear

robust controls have limited control domain. Therefore, this method can accomplish stable control given almost arbitrary

initial pendulum angles. Meanwhile, this method converges to the expected linear control near the stable point. Test results

validates the feasibility and robustness of this control method. Finally, this paper gives the discussion about consistent

swinging-up control and the robustness to the zero drift of sensors.
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Fig. 1 Simplified model of inverted pendulum system
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