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Dynamic balancing mechanism in pirouette
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When turning in ballet around a vertical axis, translations of the center of
gravity and the angular momenta of front-back and left-right rotations must be adjusted to avoid
falling over. This study aimed to investigate the kinetic contribution to the angular momentum and

translations to clarify how to adjust the balance during turning. After detremining joint torques
with the inverse dynamics calculation for up to quadruple pirouette by dancers, contributions of
joint torques, motion-dependent terms, and gravity terms to the horizontal shift of the center of
gravity and angular momentum around the center of pressure in the supporting foot were determined
using the equations of motion of the whole body. As the number of rotations increased, the forward
shift of the center of gravity decreased and the angular momentum of the front-back rotation during
turning decreased. The outward shift towards the supporting leg and the angular momentum of
left-right rotation did not change.
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