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Analysis and performance evaluation of manipulation motion in sports with
focusing on elasticity of muscles and tendons in human hand

Makita, Satoshi

2,700,000

MP

We propose a mechanical model of elasticity of muscle-tendon complexes in
hand, whose parameters are easily measured by using external observers, for sports coaching. This
model is composed of forces exerted from fingertip and MP joint angle, and it is applied to a
performance index of overhand pass motion in volleyball. A relationship between the success rate of
performance and the hand motion is supposed from measurement results. In addition, ultrasonographic
images of muscles and tendons of human hand are investigated to address a hysteresis of the proposed

model. Exerted forces from the fingertip largely decrease in a stretch-shortening cycle (SSC), and
it may be caused by decrease of muscular strength which supports elongation of tendons. The
displacement of a tendon measured as that of a highlight feature in the ultrasonographic images is
proportional to MP joint angle, but it also decreases in the same phase of SSC.
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