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Inverse Dynamics Calculation of a Robot with Linear-Motion
Link Mechanism using Parallel Solution Scheme
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A use of linear-motion link mechanism can effectively increase the motion range of a robot with a
small cost. However, special assumptions should be made for the expansion and contraction of the
link mechanism when the robot requires the dynamics compensation. The present report describes the
assumption of these features in the inverse dynamics parallel solution scheme and an example of

torque calculation for a walking motion.
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Fig.1 Configuration of a robot
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Fig.2 Finite element subdivision of the robot
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Fig.3 Linear-motion link mechanism of the arm
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Fig.4 Finite element subdivision of the linear-motion
link mechanism (before expansion)
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Fig.5 Finite element subdivision of the linear-motion
link mechanism (after expansion)
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Fig.8 Obtained torques for the motors
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