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Abstract This paper addresses a new surface reconstruction scheme for approximating the
isosurface from a set of tomographic cross sectional images. Differently from the novel Marching cube
algorithm, our method does not extract iso-density surface(isosurface) directly from the voxels but
calculates the iso-density point(isopoint) first. After building the relatively coarse initial mesh by the
Cell-boundary algorithm approximating the isosurface, it produces the final isosurface by iteratively
shrinking and smoothing the initial mesh. Comparing with the Marching Cube algorithm, our method
is robust and does not make any crack in resulting surface model. Furthermore, the proposed method
surmounts the O(1)-adjacency limitation of MC in defining the isopoints by permitting the O(2) and
O(3)-adjacent isopoints in surface reconstruction, and can produce more accurate isosurface.
According to experiments, it is proved to be very robust and efficient for isosurface reconstruction
from cross sectional images.

Key words @ surface reconstruction, isosurface, marching cube, cell-boundary method, and
shrink~wrapping algbrithm
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Procedure GenCBoundary

Output: A celi-boundary C=(CB, A).
Begin

(4] If 2< 5, <8 then

[4.2] Insert the cell into C.
[5] If scanning is not over, goto 2.

[6] Return the cell-boundary C.
End

Input: 2 slices of scenes at adjacent level with a proper segmentation function g,

[1] Generate binary scenes for each scenes using the segmentation function g

[2] Scan two slices of binary scenes and create a cube from supporting voxels:
four neighbors on one slice and four neighbors on the next slice.
[3] Calculate the number of 1-voxel g, in the cube.

[4.1] Compute the 1-voxel configuration A for the cell.
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