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Abstract: To achieve the optimal control for the container’s swing of crane, a fast calculation algorithm for optimal
control problems based on control vector parameterization (CVP) is proposed in this paper. Firstly, an optimal control
mathematical model with minimum the swing energy of container load is developed. Next, the smoothing penalty method
is employed to handle the path constraints so as to reduce the solving difficulty of the optimal control model. Furthermore,
to tackle with the time-consuming issue of differential equations, an adaptive fast 4-th order Runge-Kutta method, which
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Fig. 3 Optimal control curves of container load
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Fig. 4 Optimal state profiles of container load (x1 (), z2(t))
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Fig. 5 Optimal state profiles of container load (x3(t) ~ xg(t))
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Table 3 Numerical optimization results of container load with different starting positions
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