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Swinging Up of a Cart-pendulum System via a Homoclinic Orbit
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** Graduate School of Science and Technology, Kumamoto University,
2-39-1 Kurokami, Kumamoto-shi, Kumamoto, 860-8555 Japan

« This paper considers swinging up of a cart-pendulum system under the presence of modeling
error. We propose a control method that swings the pendulum by bringing the behavior of the
pendulum to the homoclinic orbit. It is achieved by introducing a new Lyapunov function candidate.
However, the cart may move too widely during the swinging of the pendulum. Hence, constraining
the cart within the cart track length is also considered to solve the problem. Experimental results
show the effectiveness of the proposed control method.
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Fig. 2 The outputs of angle of the pendulum. Solid
and dotted lines indicate the outputs of

experimental system and model, respectively.
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Fig. 3 Angle of inverted pendulum.
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