Journal of Institute of Control, Robotics and Systems (2012) 18(1):1-6
http://dx.doi.org/10.5302/J.ICROS.2012.18.1.001 ISSN:1976-5622 elSSN:2233-4335

bl-of ool H|ME SEAHS
= HOoE fst &

2= 2ol A8 0|5 BEQ

Al Mol AsS

Mg I

An Adaptive Fuzzy Control System for the Speed Control of the
Autonomous Surface Vehicle with Nonaffine Nonlinear Dynamics
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(Young-Hwan Park' and Jae-Kyung Leel)

lChungnju National University

Abstract: In this paper, an adaptive fuzzy control system is proposed for the speed control of the ASV (Autonomous Surface
Vehicle) with nonaffine nonlinear system dynamics. We consider the turning speed of the screw propeller to be the control
input instead of thrust so that we do not have to know the exact function between turning speed and thrust. But in this case,
the ASV becomes a nonaffine nonlinear system because thrust is a nonlinear function of the turning speed. To solve this
problem, we propose a Takagi-Sugeno fuzzy-model-based control system and simulation studies are performed. Simulation results

show the effectiveness of the proposed control scheme.
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Fig. 1.

(a) Boat picture.
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(b) Boat drawing (top view).
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Boat picture and drawing (top view).
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Table 1. Boat parameters.
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u[m/s], surge

body fixed frame

v[my/s], sway

inertial frame

m 238 kg X, -0.72253
1, 1.76 kgm? Y, -0.88965
z, 0.046 m N, 0.0313
X, 2 Y, 725
Y, -10 N, -19
Y. 0 N. -1
N, 0 - -
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East
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Fig. 2. w, v, 7, 0p, 9.
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P HEQ] Hoﬁo Z} [rad]

7, 9, external surge force [kgm/sec?]
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X,y Y.y, V. y: hydrodynamic derivatives
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