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Unification of Dynamic Point Data

MIKIO SHINYA,! YUSAKU SHIOYAt and MICHIO SHIRAISHIf

Recent progress in digitizing technologies is making it possible to capture the 3D shapes of
moving objects. To efficiently utilize time series records of spatial data, the information must
be unified to yield coherent deforming models.

This paper presents a general method that unifies unregistered 3D point sequences to gen-
erate deforming mesh models. The method does not assume any specific kinematic structure,
and is applicable to any digitizer. The method first polygonizes the initial points and then
deforms meshes to best fit the subsequent data points while minimizing the deformation en-
ergy. Experiments are conducted on real measured data and CG data, and successful results
are obtained. As an application of the method, we examine data compression and achieve a
380 fold reduction rate for a measured data sequence.
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0 1 Average CPU time and RMS errors measured in the
motion-captured sequences.

# of frames | rms CPU
(s/frame)

JUMP 81 0.003886 99.62
RUN 53 0.004316 88.97
KICK 82 0.004745 90.21
WALK?2 112 0.003524 65.65
SOMERSAULT 149 0.005267 121.9
SHAKING 198 0.003643 64.70
WALK 105 0.003585 65.69
SITTING 165 0.002991 57.34
Total 945 0.0039 79.23

0 2 Average CPU time and RMS errors with/without the
motion prediction (MP) and the provisional determi-

nation (PD).
NONE MP only PD only BOTH
CPU 151.4 82.28 88.78 65.69
(s/frame)
RMS error 0.004641 0.003691 0.003605 0.003585
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0 7 Laser scanned face.

0 3 Data compression by the PCA. N,p: average number
of input vertices, N,: number of deforming vertices,
Ni: number of frames, ny: number of principal com-
ponents, Dg: input data amount, Di: compressed
data amount.
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