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GMDS-based Construction of Statistical Point Cloud Model
for Registering Liver Surface in Medial 3D Image

NAOTO YAMAOKA,! WATARU WATANABE!
and HIDEKATA HONTANI!

Most of the time when we construst statistical point cloud model we need
to calculate the correspoding points. This article proposes to calculate the
corresponding points to construct statistical point cloud model by ‘General-
ized Multi-Dimentional Scaling(GMDS)’. GMDS determines the corresponding
points by the shapes of two curved surfaces. By this method, we construct the
statistical model and using this model we registrate with the medical image.
For the estimation, we use non-parametric belief propagation and this method
estimates not only the position of the organ but also the probability density of
the organ position. The results of this method using medical images of livers
are presented by this article.
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Fig.1 Original Image
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Fig.2 Normalized Images
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Fig.3 Examples fo corresponding points generated by GMDS
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Fig.4 The distribution of the corresponding points
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Fig.5 Two examples of corresponding points
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Fig.6 Prior distribution of the point shown in Fig.5
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Fig.8 Posterior Distribution

(B)

07 0OO0O0OO0OO0O0Os0060000
Fig.7 Likelihood distribution(Corresponding to the points shown in Fig.5 and Fig.6)
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Fig. 10 Result of liver registeration(After NBP)
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Fig.11 Initial distributions
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Fig.12 Estimated distribution
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Fig. 13 The change of the variances of the feature point distributions
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