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Influence of analysis frequency on video-based 3-D motion analysis: a case study in the
shot-put motion.

Tadahiko KATO

Abstract:

This study aimed to investigate the influence of the analysis frequency on video-based 3-D motion analysis
in the case of the shot-put motion. The data were collected at athletics competition, and the images of 20
male shot putters were captured at 300 fps using two high-speed video cameras. The 3-D coordinate values
obtained by the 3-D DLT method were transformed into analysis frequencies of 60, 75, 100, 150, and 300 Hz,
and various variables were compared. The results showed that the initial velocity, throwing angle, and
throwing position of the shot were not affected by the analysis frequency, and that an analysis frequency of
about 60 Hz was valid to calculate these variables. On the other hand, the values of acceleration of the shot
varied depending on the analysis frequency, especially the maximum values at 150 and 300 Hz were
significantly higher than those at 60-100 Hz. This suggests that a higher analysis frequency is necessary to
calculate variables that require multiple numerical differentiations and calculations using coefficients such
as external forces. And it was suggested that a higher sampling rate and analysis frequency would be
desirable to elucidate the detailed mechanism for the sports motion.
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