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Development of two limbs six-dof parallel robot with kinematic and actuation
redundancies
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A novel two-limb six-degrees-of-freedom (dof) parallel robot redundantly

driven by eight actuators is proposed. The mechanism of the robot has a two-layer structure in which
the eight-dof actuators control the six-dof hand via the seven-dof internal mechanism. The first
part of the hierarchy from the eight-dof actuators to the seven-dof internal mechanism has actuation

redundancy, and the second part of the hierarchy from the seven-dof internal mechanism to the
six-dof hand has kinematic redundancy. The kinematic redundancy contributes to singularity
avoidance, while the actuation redundancy contributes to backlash removal by acting on the internal
forces of the mechanism. The validity was verified by numerical calculations and the prototyping. A
novel differential screw drive systems and differential belt drive systems are also developed as
related researches of this project.
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