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Continuous Task Performance for Mobile Manipulator Using
Task-Oriented Manipulability Measure
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Abstract: A mobile manipulator —a serial connection of a mobile robot and a task robot —is redundant by itself. Using its
redundant freedom, a mobile manipulator can move in various modes, and perform dexterous tasks. An interesting question, “how
the mobile manipulator can be controlled optimally for the various tasks?” is not easy to be answered. In this paper, assuming the
specific tasks to be performed are pre-determined, a solid and complete solution for the optimal control of the mobile manipulator is
proposed based on a divide-and-conquer scheme. First of all, a mobile manipulator is virtually divided into a mobile robot and a task
robot, and all the tasks are also divided into task segments that can be performed by only the task robot. An optimal configuration of
the task robot is defined by the task-oriented manipulability measure for a given task segment. Assuming the task segment can be
performed by the task robot, the objective of the mobile robot is to carry the task robot to the best position and orientation for the
given task segment. A sequence of this alternating task execution scheme enables the mobile manipulator to execute various tasks
efficiently. The proposed algorithm is experimentally verified and discussed with a mobile manipulator, PURL-IL
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