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Trilinear Isosurface Extraction Using Cell Decomposition
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Abstract

This paper describes an algorithm to compute and visualize a topologically accurate trilinear
isosurface from three dimensional volumetric image via cubic cell decomposition. An isosurface is
often used for visualizing a three dimensional volumetric image. An isosurface defined in each
cubic cell of the volume is triangulated in order to be visualized in a computer. However, most
isosurface extraction methods generate a triangulated isosurface which may not be topologically
equivalent to the ideal trilinear isosurface. We propose a method to decide a correct connectivity
of a trilinear isosurface in a cubic cell and perform appropriate cell decomposition according to
the decision. Using the method, we can extract isosurface triangles from the cells generated by
the decomposition. We prove that this method generates a triangulated isosurface which is
topologically equivalent to the trilinear isosurface. We implemented our proposed algorithm and
the result shows it can generate topologically accurate trilinear isosurface.
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Fig 1. The example of rendering isosurfaces

extracted from a three dimensional volumetric
image.
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Fig 2. Every possible configuration of trilinear isosurface topology. If the function value of a vertex in a cube is greater
than an isovalue, the vertex is represented with a black solid circle.
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Fig 3. Triangular decomposition of a face
determines the correct connectivity of an isocurve.
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Fig 4. Triangular decomposition of a face preserves
the bilinear isocurve topology.
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Fig 6. (a) Cell decomposition when there are two body saddles. (b) Isosurface renderings with different topology when a
cube is decomposed as in (a). (c) Decomposition of a pyramid to tetrahedra.
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Fig 7. The result of isosurface triangulation from the cells that are generated according to our modified cell
decomposition.
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