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Abstract: This paper presents a new fuzzy model-based design approach for waypoints-tracking control of nonlinear underwater
vehicles (UUVs) on a horizontal plane. The waypoints-tracking control problem is converted into the stabilization one for the error
model between the given nonlinear UUV and the waypoints. By using the sector nonlinearity, the error model is modeled in Takagi-
Sugeno's form. We then derive stabilization conditions for the error model in the format of linear matrix inequality. A numerical
simulation is provided to illustrate the effectiveness of the proposed methodology.
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x = cos(y)u — sin(y)v

v = sin(y)u + cos(y)v
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Fig. 2. Time response of y in the closed-loop system.
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