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Abstract

This paper presents the modeling and control of transfer of cylindrical liquid container along a curved
path. Sloshing of (1,1)—mode in the container is represented by a mechanical model using a spherical pendu-
lum. A two—degree—of—freedom control system is applied to control the sloshing and the container transfer.
The feed—forward control input is derived from the preshaping method, and the feedback part is constructed
from a LQ controller. The LQ controller’s gains are determined through use of a Genetic Algorithm. The
usefulness of the present work has been demonstrated through the control simulation and laboratory control
experiments.
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Fig. 1 Spherical pendulum model
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Fig. 3 Verification of model in transfer state
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Fig. 4 Simulation results by the preshaping inputs applied in nonlinear model
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Fig. 5 Two—degree-of-freedom control system
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Fig. 6 Simulation results by two-degree-of—freedom control system applied in nonlinear model
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