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Abstract

This paper proposed a swing-up method of inverted pendulum which was based on self-excitation
principle, and deduced the amplitude and phase conditions. This method could improve the effect
of energy swing-up method, and performed well in loaded inverted pendulum system. This paper
also used the linear quadratic optimal control algorithm (LQR method) and Q-learning for stability
control. According to the result of simulation and experiment, it showed that the scheme has fol-
lowing advantages: good stability, high efficiency, small hardware burden and strong repeatability.
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The method lays a good foundation for the practical application in swing-up controlling of the
heavy-loaded inverted pendulum system.
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Figure 1. Diagram of single pendulum with weight
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Figure 2. Pendulum phase trajectory
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Figure 3. Diagram of phase trajectory
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Figure 4. Result of stability control experiment (left is simulation result, right is real result)
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