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Dance Motion Analyses of Perfume using Hilbert-Huang Transform

DONGSHEN CAI"  DONG RAN'™
NOBUSHOSHI ASAI™

A new method for analyzing a set of multivariate nonlinear and non-stationary motion data has been developed. The key part of
the method is the “empirical mode decomposition (EMD)” method with which any complicated multivariate motion data set can
be decomposed into a finite multivariate “intrinsic mode functions (IMF)” that can Hilbert-transform later[Huang and Shen,
2005]. This motion decomposition method is adaptive and sensitive to noises. Since the motion decomposition is based on the
local characteristic time scale of the multivariate joint data, it is applicable to nonlinear and non-stationary motion processes.
Applying the Hilbert transform to the multivariate joint “intrinsic mode functions (IMF)” yield a set of instantaneous frequencies
as functions of time that give imbedded structures of decomposed motions. The results are an energy-frequency-time distribution
of joint motions, designated as the Hilbert spectrum. Using all three dancers’ noisy motion capture data to decompose the
motion, extremely complicate motions by the nonlinear and non-stationary effects, for example, dance turning motions, are
clearly decomposed in the energy-frequency-time distribution.
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