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Extracting and validations of tips for improving the performances via dynamic
contribution analyses of double-handed vaulting, throwing, and hitting motions
using instrumented equipment

KOIKE, Sekiya

14,100,000

Sports motions, where the left and right upper limbs and equipment form a
mechanistic closed-loop system, so that even if the motion of the equipment is measured, it is
generally difficult to know the kinetics of each hand acts on the equipment. Therefore, the
closed-loop solution and the forward dynamic contribution analyses were used to quantify the
functional roles of joint torques to the generation of performance outputs in these movements. As a
result, in the hammer throw, we determined the characteristics of the self-excited system play a
significant role in the increase in head speed from the analyses based on the equation of motion of
the system derived by a simplified modeling. In the pole vault and golf swing, instrumented grip
handles with strain sensors were devised to solve the closed-loop problem for each hand kinetics,
and a transformation function that also takes into account the time derivative of the strain signal
was found to be effective in improving the accuracy.
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