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Design of T-S Fuzzy Model Based H~ Controller for Diving
Control of AUV: An LMI Approach
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Abstract

This paper presents a design technique of a Takagi-Sugeno (T-S) fuzzy-model-based H. controller for autonomous
underwater vehicles (AUVs). The design procedure aims to render the stabilizing controller which satisfies perform-—
ance of the diving control for AUVs in the presence of the disturbance. A nonlinear AUV is modeled by the T-S
fuzzy system through the sector nonlinearity. By using Lyapunov function, the sufficient conditions are derived to
guarantee the performance of robust depth control in the format of linear matrix inequality (LMI). To succeed for div-
ing control of AUV, we add the constraints on the diving and pitch angles in the LMI conditions. Through the simu-
lation, we confirm the effectiveness of the proposed methodology.

Key Words : Takagi-Sugeno (T-S) fuzzy model, Lyapunov function, linear matrix inequality (LMI), depth control,
autonomous underwater vehicles (AUVs)
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Fig. 6. A comparison of a linearized model based controller with a proposed T-S fuzzy controller
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