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Abstract This paper addresses a new method for constructing surface representation of 3D
structures from a sequence of tomographic cross-—sectional images. Firstly, we propose cell-boundary
representation by transforming the cuberille space into cell space. A cell-boundary representation
consists of a set of boundary cells with their 1-voxel configurations, and can compactly describe
binary volumetric data. Secondly, to produce external surface from the cell-boundary representation,
we define 19 modeling primitives (MP) including volumetric, planar and linear groups. Surface
polygons are created from those modeling primitives using a simple table look—up operation.

Comparing with previous method such as Marching Cube or PVP algorithm, our method is robust
and does not make any crack in resulting surface model. Hardware implementation is expected to be
easy because our algorithm is simple(scan-line), efficient and guarantees data locality in computation
time.
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4.1 H™E Zuzl &F (volumetric modelling

primitives)
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Procedure GenCBoundary

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

Qutput: A cell-boundary C=(CB, a).

Begin
[1]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 =, in the cube.
[4] If 2< #,<8 then
[4.1] Compute the 1-voxel configuration A for the cell.
[4.2] Insert the cell into C.
[5] If scanning is not over, goto 2.
[6] Return the cell-boundary c.
End

oy 84 AA

x4 52 dugs

5. M A BY Ln2E

19 829] Procedure GenerateSurfacet™ 1438
5 Ao 9F dJo=NE 4 HA 249
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Procedure SurfaceFromCBoundary
Input: A cell-boundary C=(CB, a).
QOutput: A boundary surface patch list s.

Begin
[0] Initialize s « @
{11 Extract a boundary cell ¢ from the list .
[2] Using the configuration code & of ¢ )
find the surface patch list from a predefined look-up
table. '
[3] Insert the surface patches into the surface patch list.
[4] Delete ¢ from c.
[6] If ¢ is not empty, goto 1.
[7] Return the the surface patch list..
End
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