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Nonlinear Anti-swing Control for Rubber Tyre Container

Gantry Crane With Rope Length Variation

CAO Hai-Xin'  HAO Yun-Song' LIN Jing-Zheng' LU Biao' FANG Yong-Chun'

Abstract Due to the complex dynamic characteristics, the four-rope rubber tyre container gantry crane still lacks
efficient control strategies. To deal with the problems of poor positioning accuracy and large swing amplitude dur-
ing the operation, a nonlinear feedback controller for industrial scene is designed in this paper. Specifically, precise
modeling of the spreader swing dynamic is first carried out, and then the swing amplitude information is taken into
consideration of the controller construction. Based on that, precise positioning and effective swing suppression of the
container are accomplished under the circumstances of rope length variation, which provides more selections for con-
tainer transportation routes. The stability of the desired equilibria is proved with Lyapunov-based analysis, and ex-
tensive experiments are carried out on the practical container crane, which obtains much superior control perform-
ance than manual operation.
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Fig.2  Four-rope rubber-tyre container crane
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