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Swing-Up Control of Inverted Pendulum Using Energy Method
Satoru Kizawa and Moritsugu Nagra*
(2006411 H 30 H 5z 1)

The study of the motion control of underactuated mechanical systems is now receiving a
great deal of attention. Underactuated mechanical systems called the Acrobot are mechanical
systems with fewer actuators than degree-of-freedom. Because of it, these systems have
strong nonlinearity and it is very difficult to control their motion. This paper presents the
control of an underactuated systems called the Rotational Inverted Pendulum with arm and

link. We propose the control algorithm used to swing-up and balance the link at unstable

equilibrium position.

A swing-up controller is designed based on mechanical energy and a
stabilization control is designed based on LQG control theory.

The performance of the

proposed control law is shown 1n a simulation example.
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