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Design of T-S Fuzzy-Model-Based Controller for Control of
Autonomous Underwater Vehicles
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Abstract

This paper presents Takagi-Sugeno (T-S) fuzzy-model-based controller for depth control of autonomous underwater
vehicles(AUVs). Through sector nonlinearity methodology, The nonlinear AUV is represented by T-S fuzzy model. By
using the Lyapunov function, the design condition of controller is derived to guarantee the performance of depth con-—
trol in the format of linear matrix inequality (LMI). An example is provided to illustrate the effectiveness of the pro—
posed methodology.
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Autonomous underwater vehicles.
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Table 1. Parameters of AUV.

sh2po] e} 2
1, 3.45kgm’
M ~4.88kgm®
M, -2.00kgm/rad
u, 1.00m/s

M, -4.16kg/rad
m 21.8kg

o a,s 4% a,=1,a,=0.122 AAH t}&9] A

K, =[3.7294 12,0632  4.1018],
K, =1[3.7294 12.0632  4.1018],
F, =[6.8745  84.5201 —1.6156],
F, =[6.8745  84.5201 —1.6156]
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