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Efficient Base Repositioning for Mobile Manipulation
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based on Inverse Reachability
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Hong-ryul Jung', Jeongmin Jeon', Francisco Yumbla!, Hyungpil Moon '

Abstract: This paper proposes a new method to generate inverse reachability maps that are more
efficient for mobile manipulators than the previous algorithms. The base positioning is important to
perform the given tasks. Using the inverse reachability method, we can know where to place the robot's
base for given tasks. For example, the robot successfully performed the task with relocation, even
when the target is initially in a low manipulability area or outside the workspace. However, there are
some inefficiencies in the online process of the classical inverse reachability method. We describe
what inefficiencies appear in the online phase and how to change the offline process to make the online
efficient. Moreover, we demonstrate that the proposed approach achieves better performance than
usual inverse reachability approaches for mobile manipulation. Finally, we discuss the limitations and

advantages of the proposed method.
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[Fig. 1] Data visualization. RM (a): The white triangle means
the robot base. The rainbow-colored arrows are reachable poses
by the end-effector. IRMs (b) and (c): The black arrows are
end-effector poses. The rainbow-colored triangles are base
poses. Blue (Red) colors indicate high (low) manipulability
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[Fig. 2] IRM solution for an environment. The current goal is
the cup on the desk, the mobile base has a very narrow area to
avoid a collision. The yellow border on the floor is the table
projected in the configuration space (offset: 0.3 m). The purple
arrow is a repositioning answer which is one of the best
manipulability scores except for the points inside the yellow
border. More details in https://youtu.be/gilnHHT6fwf4
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[Fig. 3] Simulation result for computation time. R90 (R180)
results from the reference IRM constrained to an approach angle
of £90 deg (£180 deg). P90 (P180) results from the proposed
IRM in the same range of approaches
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