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Synchronous control of double-container in overhead crane system

XU Pan, XU Wei-minf, CHU Jian-xin
(Key Laboratory of Maritime Technology and Control Engineering Ministry of Communications,
Shanghai Maritime University, Shanghai 201306, China)

Abstract: To deal with the internal parametric perturbation and the external disturbance commonly existing in the
synchronous control of double-container in an overhead crane system, we propose a synchronous control strategy for the
double-container. This strategy is based on the coupling dynamic model of nonlinear induction motors of the double-
container and employs the time-varying hierarchical incremental sliding mode method in combination with the adaptive
disturbance compensation scheme. The time-varying sliding mode method is used to realize a robust control during the
reaching phase of the sliding mode, and the hierarchical incremental sliding mode surface is used to simplify the selection
of controller parameters. The adaptive disturbance compensation restrains the uncertain disturbance existing in the syn-
chronous control of the double-container, and reduces the gain value of the switching function at the same time. In the
design of the switching function, an exponential approaching technique is adopted to eliminate the chattering phenomenon
effectively. The global stability and the convergence of the method are verified by Lyapunov stability theory. The numerical
simulation result and the physical experimental result show the effectiveness of the approach.

Key words: double-container; synchronous control; time-varying sliding mode; hierarchical incremental sliding mode;
adaptive disturbance compensation
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