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On a Unified Motion Planning for a Multifunctional Underwater Robot

*Koichiro SHIRAISHI (Kyushu University), Hajime KIMURA (Kyushu University)

Abstract— The field of underwater robotics is currently enjoying a period of high interest and growth.
Application for such robots includes exploration of deep sea environment, monitoring of subsurface struc-
tures, and biological surveys. Authors have been developing a multifunctional underwater robot which can
accomplish various missions, e.g., reaching task and generating thrust force task in fluid. It is necessary for a
multifunctional underwater robot to find optimal motions for various missions. A new unified motion plan-
ning algorithm for a multifunctional underwater robot has been presented in this paper. Our approach is to
model optimal motion planning problems as a finite horizon discrete time Markov Decision Process. Optimal
motion planning is generated by Dynamic Programming. The effectiveness of the proposed algorithm has

been verified by numerical simulation.

Key Words: Multifunctional Underwater Robot, Unified Motion Planning, Fluid Drag, Markov Decision

Process, Dynamic Programming
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Fig.1 Reaching task and Generating thrust force task
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Fig.2 Configuration of three-link manipulator
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Fig.3 Forces acting on a link
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Fig.4 State transition network of a multifunctional
underwater robot
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Fig.5 Numerical simulation settings for a reaching
task and a generating thrust force task
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Fig.6 Optimal motion of reaching task (Casel)
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Fig.7 Optimal motion of reaching task (Case2)

Table 1 Simulation results of reaching task

Cost Function [J] | Calculate Time 3]
0.00479 526
0.00833 731

Casel
Case2
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Fig.8 A numerical simulation result of generating
thrust force task. Lefthand side: A advancing
motion. Righthand: A reverse motion
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Fig.9 Time series graph for x coorcinate value of a
carriage type underwater robot
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