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Research and development for reconstruction of walking function by thigh
prosthesis employed fiber-coupled knee joint
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The following research results were obtained to clarify the compensatory
ability of the lost knee joint and the possibility of reconstructing the gait function by using a
knee joint that mimics ligaments and the skeleton. First, we analyzed the center-of-rotation
trajectory of existing knee joint structures and measured and evaluated walking with a prosthetic
knee joint using an IMU and motion capture. The mechanism and characteristics of the conventional
structure were investigated. Next, we developed an unmanned prosthetic walking test machine.
Finally, the following design techniques were developed for the fiber-coupled knee joint. (1)
Introduction of Lie algebra for three-dimensional design, (2) Development of a method for
constructing a fiber-coupled joint by using coiling restraints, (3) Optimization of the fixed end
position considering the load on the fibers, and (4) New development of the fiber restraint method
(details are omitted).
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