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[ Abstract ]

crane, a fuzzy layered sliding mode control method was proposed with the single pendulum model of the bridge crane as the research ob-

To solve the problem that the wire rope swing angle is too large during the load lifting and lowering process of the bridge

ject. The method firstly establishes the bridge crane single pendulum model system, designs the two-layer sliding mode surface joint con-
trol based on traditional sliding mode control, combines the layered sliding mode surface with fuzzy control to create the controller, proves
the Lyapunov stability of the closed-loop system of the bridge crane under the method through theory and carries out simulation experi-
ments. The simulation results show that compared with the LQR controller and the multi-sliding mode controller, the trolley arrives at the
desired position in 68% less time, and the maximum swing angle of the load is reduced by 15% , which achieves a good anti-swing effect.
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Fig. 1 Dynamic model of bridge crane
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Table 2 Simulation parameters of bridge cranes
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Table 4 Parameters of fuzzy hierarchical sliding mode

control of trolley for four operating conditions
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Fig. 3 Experimental results of fuzzy hierarchical

sliding mode cart robustness
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