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Generation of Hierarchical Structure based on 3-D Multiresolution

Analysis.

Satoru MORITA Toshio KAWASHIMA Yoshinao AOKI

Faculty of Engineering,Hokkaido University

This paper introduces a hierarchical description of smooth surfaces with scale—space analysis. We extend
to scale-space method which is used in signal analysis to 3-D surface, using difference equation. First,We
deseribe topological changes of zero-crossing line of mean curvature and gaussian curvature as we compare
filtered image in local scale. Comparing in local scale enables to purches topological contour changes readily
in top-down analysis. Next,We add the description to change of number and distribution of region suited for
shape matching. This description contain information about the surface at varying levels of detail. Moreover.in
matching we transfer tree to this description. Two shapes is matched efficiently,using features both of coarser
levels and finer levels. And We constructed tree structure and matched from data of hands and face derived
from range finder.
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fig.1:Scale-space image for 3D surface.
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fig.2:Topological changes of contour.
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(2)A face image (left) decived from a range finder,
and its filtered image(right).
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{b)Surface classification for different scales.

fig.7:Filtering and Surface Classification for a face data.

(a)Labeled image.
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(b)Hierarchical description derived a face.

fig.8:Hierarchical structure derived from a face data.(KH-
description)
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(b)Hierarchical description derived from 1HAND-2

fig.11:Hierarchical structure for similar objects. (KH-
description)

(a)Labeled image of HAND-1 of 2
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(b)The common tree of HAND-1 and HAND-2.

(b)Surface classification of HAND-1 at three different scales

fig.12:Common hierarchical structure for similar objects. (PS-
tree

fig.10:Filtering and Surface Classification for similar objects.



