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Stabilization Control of Underactuated Acrobot Based on Inverse Method
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Abstract
artificial friction torque is used to construct a falling-down motion trajectory. Next, we design a reference motion trajectory

This paper presents a new method of stabilizing an underactuated two-link gymnast robot, Acrobot. First, an

for the Acrobot from the straight-down position to the straight-up position based on an inverse idea. This transforms the
problem of stabilizing the Acrobot into a tracking control problem. Finally, we use the knowledge of optimal control to
design a tracking controller, which enables the Acrobot to be asymptotically stabilized at the straight-up position along

the desired trajectory. Simulation results demonstrate the validity of our method.
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Table 1 Physical parameters of underactuated Acrobot
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0.105 0.109 0.073 1.0396 x 10— 0.080 0.215 0.1075 3.0817 x 10~4
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