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Abstract : In this paper, we present the model-based fuzzy controller for container cranes which effectively performs set-point tracking
control of trolley and anti-swaying control under system parameter and disturbance changes. The first part of this paper focuses on the
development of Takagi-Sugeno (T-S) fuzzy modeling in a nonlinear container crane system. Parameters of the membership functions are
adjusted by a RCGA to have same dynamic characteristics with nonlinear model of a container crane. In the second part, we present a
design methodology of the model-based fuzzy controller. Sub-controllers are designed using LQ control theory for each subsystem in
fuzzy model and then the proposed controller is performed with the combination of these sub-controllers by fuzzy IF-THEN rules. In
the results of simudation, the fuzzy model showed almost similar dynamic characteristics compared to the outputs of the nonlinear container
crane model, Also, the model-based fizzy controller showed not only the fast settling time for the change in parameter and disturbance,
but also stable and robust control performances without any steady-state error.
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Fig. 1 Membership functions after tuning with RCGA
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Fig. 2 Performance results of fuzzy model
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Fig. 3 Step responses of the model-based fuzzy controller
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