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Super-multi Joint Manipulator linked up Units of Parallel Mechanism
— Mechanism and Control Method of 3D Magic Hand —

Hideo Nakagawa' and Yusuke Fukuda®

The super-multi joint manipulator, which is able to extend and bend, is developed as an arm for the fruits
harvesting robot. Generally, it is difficult to solve the reverse kinematics of a redundant robot like this super-multi
joint manipulator and to make real-time control using the numerical solution for them. In this study, the
manipulator is assumed to change its shape along an imaginary curve line calculated in the three-dimensional space.
In order to make possible to extend or bend anywhere, it is composed of several joint units connected in series. Each
joint has a paralle]l mechanism with three degree of freedom, i.e. extension into the Z axis and windings around the
X/Y axes. This unit is a closed-loop linkage which has high stiffness and easy analyzability for the reverse
kinematics.

The mechanism of this new type manipulator was analyzed, and the characteristic of compliance and positioning
accuracy about the prototype device with two units were measured. As a result, it was confirmed that this device was
useful for application to the fruits harvesting work.
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