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[Purposel

This study aimed to clarify the factors in the success of “switch leap to ring position” with three-dimensional
analysis using an Al scoring system.

[Methods]

The participants were four female collegiate artistic gymnastics athletes. The experimental task was to
perform “Switch leap to ring position” on a balance beam. A total of 120 trials were captured during a 5-day
practice period using four cameras, which were placed around the balance beam. The success/failure of a trial
skill was identified using an Al scoring system. The system extracted 18 body points. Subsequently, we
calculated kinematic and kinetic variables. The criteria for performance certification comprised three points;
split the leg =180° in the forward and backward directions (criteria 1), the front foot positioned above the
horizontal (criteria 2), and the toe of the back foot is above the top of the head (criteria 3).

[Results]

A total of 120 performed trials; 82 successful and 38 failed trials, were observed. The success rate in criteria 1,
2, and 3 were 45, 102, and 68 out of 120 trials, respectively. The 68 trials that cleared criteria 3 were all
successful performances. There were only 41 attempts that met all requirements. In multiple regression
analysis, a significant correlation was observed between criteria 2 and 3 with skill certification. If we
compared the actual numbers for success or failure of techniques, we found a significant difference between
criteria 1 and 3. The average value of the angular velocity of the swing-up leg was 4.4 rad/s faster in
successful trials than failed trials.

[Conclusion]

The most important factor to be recognized in the “Switch leap to ring position” on a balance beam is criteria
3. Moreover, increasing the angular velocity of the swinging leg is more likely to be certified as a technique.



