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Development of a Simulation System for Underwater Robots by MATLAB

Eiji Morimoto™,

Yuichiro Taira and Makoto Nakamura

An autonomous underwater robot equipped with a manipulator is expected to play an important role in
future ocean development such as repairing marine cables, constructing offshore structures and removing
seabed sediment. In order to make it fit for practical use, an effective control method for the manipulator
in the presence of hydrodynamic effects needs to be developed. In general, control methods for mechanical
systems are validated by simulation and/or experiment. A simulation study is cost-effective in comparison
with an experimental one, especially in such an expensive system as underwater robot that requires a
huge tank, waterproof robots, and so on. In this report, we develop a simulation system for underwater
robot manipulators by means of the computer software MATLAB/Simulink. Since the software is widely
used in the field of control and robotics and has many tools for controllers, the underwater robot simula-
tion system developed in this report facilitates confirming the effectiveness of a control method for under-

water robot manipulators.
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Fig. 1 . Block diagram for subsystem of robot dynamics
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Table 1 . Parameters of 2-link underwater robot manipulator

Base Link 1 Link 2
Mass [kg] 28.32 4.25 1.23
Volume [ X 107 m?] 30.38 251 0.91
Moment of Inertia [kg m’] 1.33 0.19 0.012
Length [m] 0.2X0.81 0.25 0.25
Width [m] 0.42 0.12 0.12
Added mass (x) [kg] 72.7 1.31 0.1
Added mass (y) [kg] 6.28 3.57 2.83
Added Moment of Inertia [kg m’] 1.05 0.11 0.06
Drag coefficient 1.2 1.2 1.2
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Fig. 3 . Motion of underwater robol manipulator
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Fig. 4 . Control performance of servo drivers
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