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Motion Planning for a Mobile Manipulator using Directional Manipulability

Dong Hun Shin*

ABSTRACT

The coordination of locomotion and manipulation has been the typical and main issue for a mobile manipulator. This
is particularly because the solution for the control parameters is redundant and the accuracies of controlling the each
joints are different. This paper presents a motion planning method for which the mobile base locomotion is less precise
than the manipulator control. In such a case, it is appropriate to move the mobile base to discrete poses and then to move

the manipulator to track a prescribed path of the end effector, while the base is stationary. It uses a variant of the
conventional manipulability measure that is developed for the trajectory control of the end effector of the mobile
manipulator along an arbitrary path in the three dimensional space. The proposed method was implemented on the

simulation and the experiments of a mobile manipulator and showed its effectiveness.
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Fig. 1 Two-link manipulator.
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Fig. 2 Path division for a two revolute joint robot.
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Fig. 3 Experimental robot system and the boom.
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(d) Global optimization with reachability and directional
manipulability

Fig. 4 Path division on the boom.
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Fig. 5 Position errors for tracking a path on the boom.
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