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Abstract In this paper, we present a new iso-density surface reconstruction scheme based on a
hierarchy on the input volume data and the output mesh data. From the input volume data, we
construct a hierarchy of volumes, called a volume pyramid, based on a 3D dilation filter. After
constructing the volume pyramid, we extract a coarse base mesh from the coarsest resolution of the
pyramid with the Cell~boundary representation scheme. We iteratively fit this mesh to the iso-points
extracted from the volume data under O(3)-adjacency constraint. For the surface fitting, the shrinking
process and the smoothing process are adopted as in the SWIS (Shrink~wrapped isosurface)
algorithm[6], and we subdivide the mesh to be able to reconstruct fine detail of the isosurface. The
advantage of our method is that it generates a mesh which can be utilized by several multiresolution
algorithms such as compression and progressive transmission.
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