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Container Crane Control: Modified Time Optimal Traveling
Followed by Nonlinear Residual Sway Control
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Abstract

: To achieve [ast loading and unloading of coutainers rom a container ship, quick suppression of the

remaining sway motion of the container at the end of each trolley strake 18 aucal Due to the pendulum mohon
of the container and disturbances like wind, residual sway always exists at the end of trolley movement. In this
paper, the sway-control problem ol a container crane is mvestigated. A two-stage control is proposed. The {irst

stage i a time oplimal control [or the purpose of [ast irolley (raveling. The second stage is a nenlinear control
for the quick suppression of residual sway, wluch starts right after the first stage while lowering the container.
The nonlinear control is investigated i the perspective of controlling an wunderactuated mechanical svstem, which

combines partial feedback linearization to account for the kuown nonlinearities as much as possible

. and variable

sitructure control to account for the unmodeled dvnamics and disturbances. Simulation and experimental results are

provided

Keywords : crane contyol, underactuated manipulator, feedback lineanzation, vanable structure control
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