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Motion Planning for Dual Manipulator with Consideration of Size and Payload

*Takayasu TAKAHAMA (Okayama University) , Keiji NAGATANI(Okayama University),
Yutaka TANAKA (Okayama University)

Abstract—In this paper, we describe a cooperative motion planning for dual manipulator with consideration
of size and payload. One of the evaluation function is “manipulability” for the motion planning to enable
smooth motion. We applied the motion planning method to two motions, “transferring a small object between
manipulators” and “stirring coffee with a spoon”, and demonstrated an effectiveness by experiment.

Key Words: Dual Manipulator, Manipulability, Motion Planning
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Fig.1 Target robot
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Fig.3 Small size
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Fig.2 Large size
manipulator

Table 1 Manipulators’ location

symbol | large size[m] | small size[m]
T 0.230 0.275
Y 0.085 0.195
z 0.430 0.655
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Table 2 Link parameters for large size manipulator

symbol | length [m] joint | rotational axis
I 0.300 1 z
I 0.250 2 y
l3 0.160 3 Y
L 0.072 4 y
l5 0.075 b) z

Table 3 Link parameters for small size manipulator

symbol | length [m] joint | rotational axis
1 0.185 1 z
I 0.150 2 y
l3 0.035 3 Y
ly 0.120 4 z
l5 0.030 b) Y
lg 0.100 6 z
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Fig.4 Work space
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Fig.5 Transferring between manipulators
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Fig.6 Manipulability area (w > 0.0040)
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Fig.7 Available area for stirring
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Fig.8 Stirring coffee with a spoon
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