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Theoretical and Experimental Studies of Iterative Learning control

of Underwater robot manipulators

by Norimitsu Sakagami, Student Member Manabu Inoue,
Sadao Kawamura,

Summary

On underwater robot manipulators, high speed and high precision are basic require-
ments in order to improve efficiency of operations. To satisfy these requirements, feedforward
control inputs are crucial. For making feedforward inputs, one of the methods is to estimate
all parameters of underwater robot dynamics. However, parameter estimation of hydrody-
namic coefficients is very difficult because the dynamics is complicated. To overcome such a
difficulty, we apply iterative learning control to underwater robots. In this paper, we theoreti-
cally discuss the performance of iterative learning control for underwater robot manipulators.
Moreover, the effectiveness of the learning control is experimentally verified through several

experimental results.
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Fig. 1 Manipulator model
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Weight [kg] 0.225

Single link arm and AC-motor
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Fig. 3 Position error norms
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Fig. 4 Learning process (T=1.5 [s])
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Fig. 5 Position error norm (T=1.5 [s])
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Fig. 6 3-DOF manipulator
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Fig. 10 Trajectory (T=2.0 [s])

Fig. 7 3-DOF parallel link mechanism
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link 1 | 0.05x0.015
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. s e B e Fig. 11 Position error norm (T=2.0 [s])
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Fig. 9 Learning process (T=2.0 [s])
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