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[Abstract]]
The present study aimed to identify reasons for failure and points related to success
in the Yeo 2, a handspring front layout with 2.5 twists, in the vault, by comparing
successful and unsuccessful vaults. The vaults of two gymnasts who attempted the
Yeo 2 at the 2014 Toyota International Gymnastic Competition were recorded at 250
fps with two synchronized high-speed video cameras. The gymnasts’ motions from the
on-board phase through the on-table phase were analyzed on a two-dimensional plane
by projecting three-dimensional coordinates obtained with a three-dimensional direct
linear transformation (DLT) method on a sagittal plane. The results showed that, in the
unsuccessful vaults, compared to the successful ones, the gymnasts’ center of gravity
was higher in the hurdle step phase, and the vertical speed of their center of gravity
was smaller in the on-board phase. Also, in the unsuccessful vaults, the angle of their
body in the on-table phase was greater, and the angle at which their knee was bent
was smaller. Furthermore, in the unsuccessful vaults, they moved their weight a
smaller distance in the on-table phase. These elements lowered their vertical speed in
the on-board phase, and made it difficult for the gymnasts to keep their center of
gravity high enough in the second air phase. These results suggest that, for a
successful Yeo 2, gymnasts should make the hurdle step from a reasonably high

position and should touch the vault with a clear upward motion.
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