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Sway Control of a Container Crane ( Part I ): Modeling,
Control Strategy, Error Feedback Control Via Reference Velocity Profiles

o
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(Keum-Shik Hong, Sung-Chull Sohn, Man-Hyung Lee)

Abstract

. The sway control problem of pendulum motion of a container hanging on a Portainer Crane, which

transports containers from a container ship to trucks, is considered in the paper. The equations of motion are

obtained through the Lagrange mechanics and simplified for control purposes. Considering that the fast traveling

of trolley and no residual swing motion of the container at the end of acceleration and deceleration are crucial

for quick transportation, several velocity patterns of trolley movement including the time-optimal control are

investigated. Incorporating the change of rope length,

a reference swing trajectory is introduced in the control

loop and the error signal between the reference sway angle and the measured sway angle is feedbacked.

Proposed control strategy is shown to be robust to disturbances like winds and initial sway motion.

Keywords : crane, modeling, pendulum motion, feedback control, velocity profiles.
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Fig. 1. Schematic diagram of a container crane.
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