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Adaptive neural network anti-swing control for

two-dimension overhead crane

HE Xiongxiong, WANG Yiwen, ZHU Zhengyang, CHEN Qiang
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

An adaptive neural network anti-swing control scheme is proposed for a two-dimensional overhead crane system
with unmodeled dynamics and uncertain parameters. First of all, a sliding mode variable is designed based on the
trolley displacement and swing angle error. When the sliding mode variable converges to zero, each error variable
can also converge to zero, such that the accurate control of the trolley position and elimination of load swing can be
guaranteed simultaneously. Secondly, an adaptive neural network controller is presented, and the nonlinear uncer-
tainties including unmodeled dynamics and uncertain parameters are approximated by using neural networks. With
the proposed controller, the dependence on the system model is reduced and the linearization of the model can also
be avoied. Compared with the model-based crane control schemes, the proposed method is independent of the accu-
rate system model, and has the robustness property of sliding mode control. Finally, the effectiveness of the pro-
posed method is verified by a two-dimensional overhead crane experiment.

Key words: two-dimension overhead crane, adaptive control, sliding mode control, neural network, anti-

swing control
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