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Motion Planning for Mobile Manipulator with Keeping Manipulability

Okayama Univ. K.Nagatani, T.Hirayama, A.Gofuku, Y.Tanaka

Abstract—

Our research goal is to realize a motion planning for intelligent mobile manipulator. To consider the motion
planning, it is popular that the base robot motion is regarded as manipulator’s extra joints, and whole system
is considered as redundant manipulator. In this case, locomotion controller is a part of manipulator controller.
However, it is difficult to implement both controllers as one controller, in our inplementation experience,
because of different of actuators’ character. In this research, we plan a path of mobile base by manipulability
of manipulator’s pose. In this case, locomotion controller can be independent from manipulator controller,
and coordinative motion is realized by comminucation between both controllers. In this paper, we introduce
above motion planning algorithm for mobile manipulator, and show you simulation results.
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Fig.1 Research Task
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w =/ det(J(q)J" (q)) (1)
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Fig.2 Setting for Calculation of Manipulability
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Fig.3 Distribution of Manipulability
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Fig.4 Manipulability Area
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Fig.5 Pillar of Manipulability Area
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Fig.6 Mobile Manipulator

150

N/
‘xx\ %0 150
7 Z / % "‘ A \
397 %
unit (mm)

Mobile Manipulator

unit ( mm)

Small Size Manipulator

Fig.7 Parameters of Experimental Robot
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(A) Side view (x-z plane)

(B) Bird view

Fig.8 Planning Result

obooooboobO0o ybOooooooDOO xz
obobooobooooobobzO0O00OO0OOO0ODOOOOO
U0 xyOUOooboobOOoooOoOoooOxoooog
dooboooboydoooboooboboooooboo
Od0zO0OOOOODOOoOOOoOOooOoooooooo
ooobooboooboooooboboooobobo
goooooooooboboo 20000000000
obooboobooobooooobooooooon
oboooooboooobooobooboooooo
gobobooooboooooboooobooooa



doooooboboooobooooobobobon
doooboooobooobobooboooooboon
gooooooooboboooooooooboooon
oboboooooboooooooooooooooo
gbooooooobobobobobooobboo
goboooooobbooobooooooobooboooo
obooooooooooooooobooooooooon
oooooooooooobooooooooboobo
goboooooooboobooobobooobbooon
oo0o00OD0O0OFigoODODO

[ Foset | Zoom Aesst | Hey Z-¥ ¥z

ol Faet Zoom Al - =Y H-I

Fig.9 Simulation Result
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