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Abstract

For a crane system in which the trolley stroke and the pendulum length are constrained to move in a
specified range, a stabilizing control law that damps the pendulum oscillation quickly has been proposed us-
ing the Lyapunov’s second method. In deriving the law, the nonlinearities of the system are considered out-
right. The control system has a structure where the trolley and the load are moved according to sinusoidal
reference functions generated from the pendulum trajectory.

The results of a numerical experiment show that the design method realizes a high performance control
system with some robustness with respect to parameter variations in the controlled system.
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Fig. 1 Crane system.
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Fig. 2 Stable pendulum trajectory and ¢5(#).
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max | 7| =0.907, max /=10.89, min /=9.098
Fig. 5 Results of simulation.
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Fig. 6 Results of simulation.
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Fig. 7 Results of simulation.
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Fig. 9 Results of simulation for the case where a70=0.8, a;,=0.
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Fig. 10 Results of simulation for the case where az=0, 2;,=0.9.
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Fig. 11 Results of simulation by using the linear-quadratic regulator.
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Fig. 12 Results of simulation for the case where the con-
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Fig. 13 Results of simulation for the case where the con-
troller designed with /=15 is used.
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