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Multiple Sets of Volume Data Coexisting

INn The Same Space
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Abstract

3D images of various tissues assist the clinician in
observing anatomical structures. Recent MRI ma-
chines can generate multiple sets of volume data
from various directions under the same positioning.
As the result, we can get better resolution for small
or slender anatomical structures. This is more effec-

tive and economical than from only one direction.
However, there are still no methods for visualizing
multiple volume data that occupy the same space.
We used a local quadratic formula to reconstruct the
isosurface in a voxel extent. We calculate the quad-
ratic surface from 3 X3 sample points that are de-
termined from 2 X3 X3 neighboring voxels. For re-
constructing the isosurface of multiple volume data,
we calculate the quadratic surface for each volume
data respectively rather than combine all volume
data. Among the quadratic surfaces that occupy the
same space, we consider the near-viewpoint one as
visible. We use the 3D DDA algorithm to improve
computing efficiency and to obtain ray traversal in-
formation. By the traversal information, we know
the voxels that the ray intersects in all volume data.
We need to compute more than one quadratic sur-
face only when more than one volume data resolve
the anatomical structure. Therefore, the increased
computation time of multiple volume data is small
comparing to the case of only one volume data.



