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Swing-up Control for a Rotary Inverted Pendulum
with Restricted Rotation Range
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Abstract : In this paper, we propose a new swing-up control strategy for rotary inverted pendulums with restricted rotation range.
The control law is derived from a Lyapunov function. The Lyapunov function is defined as the square of the sum of the absolute
value of the total mechanical energy and weighted squares of the arm’s angular displacement and velocity. By adjusting the
weighting parameters in the Lyapunov function, we can affect the swing-up strategy such that the restriction on rotation range can be
satisfied. Finally, we verify the performance of the proposed control law through simulation and experiments.

Keywords : rotary inverted pendulum, swing-up control, restricted rotation range
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Fig. 1. Lab-built rotary inverted pendulum.
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Table 2. The parameters of a DC motor.
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Table 3. Model parameters.
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