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Control of Inverted Pendulum Systems Using a State Observer

Yun-Hyung Lee* - Jong-Kap Ahn** + Gang-Gyoo Jin##* - Myung-Ok Sot

Abstract : The design and synthesis of a state feedback controller assumes the feedback
of all state variables of the system. However, some state variables are not physical
quantities so that sensors may not be available, or may be too expensive to measure.
Hence, a state observer can be an alternative to estimate unmeasurable state variables.
This paper therefore presents a scheme for state observer-based stabilization control of
inverted pendulum systems. The feedback gain matrices of both the state feedback
controller and the state observer are tuned by real-coded genetic algorithms(RCGAs)
such that the given performance indices are minimized. The proposed method is
demonstrated through simulations.
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Fig. 1 Optimization of the state feedback gain matrix
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Fig. 4 Step responses of the observer-based system
when x(0)=[0 0 0 0]" and x,(0)=[0 0]"
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