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Hierarchical Shape Representation with Adaptive Meshes
from a Range Image

Suingt Ucuryama,! Hirovyukl Yamamoro! and Hipevukr Tamurat

We present a method for constructing a graphic polygonal patch model, which are suit-
able for applications such as virtual reality, from a range image. A characteristic of our
approach is that the patches recovered in a model are adaptive, that means the size of
each patch is determined according to their local curvature of surface. To achieve this,
we make pyramid data structure of the image, then detect ridge elements, such as roof
edges and jump edges, locally on each level. To construct globally consistent patches, we
merge all the ridge elements and remove inconsistent elements. Finally, the Delaunay
diagram is used to construct mesh structure. In addition to the adaptability, we construct
this model hierarchically. This hierarchical model is useful, especially for the virtual
reality application. By dynamically selecting a level in its hierarchy, we can use high
resolution model where needed and get high display rate to render the scene that has
many objects. In this paper, we show an experimental result with a radial range image
as well as the details of these modeling methods. And a new evaluation method of a
graphic model is proposed and the result on these modeling methods is evaluated. This
evaluation method assumes that the application of the graphic model is not recognition but
display, and is based on the error of normal vector at each pixel.
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