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Nonlinear fitted step control method for
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Abstract: The S-surface controller is generally a good tool for motion control of underwater vehicles, yet it cannot
reach a global optimum, for ils parameters are constants. If different parameters are used at different velocities,
control output is optimal at those different hydrodynamic phases. Unfortunately this causes the output of the control-
ler to have abrupt changes at the boundaries of velocity subsections, affecting the global stability of the system. To
overcome this, a Takagi-Sugeno ( T-S) fuzzy model was employed to approach nonlinear continuous functions and
the nonlinear S-surface functions were used as the latter of the fuzzy system. On this basis, an S-surface controller

was designed. With the introduction of the T-S model, abrupt changes in controller output were avoided, making

the system more stable. Experimenis in a water tank and lakes proved the validity of the algorithm.
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Table 1 Latter function parameters

AP kn ky ky
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NS 0.021 0.033

0 0.000  0.000
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