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Abstract. Marching Cubes’ methods first offered visual access to experimental and theoretical data. The imple-
mentation of this method usually relies on a small lookup table. Many enhancements and optimizations of Marching
Cubes still use it. However, this lookup table can lead to cracks and inconsistent topology. This paper introduces
a full implementation of Chernyaev’s technique to ensure a topologically correct result, i.e. a manifold mesh, for
any input data. It completes the original paper for the ambiguity resolution and for the feasibility of the implemen-
tation. Moreover, the cube interpolation provided here can be used in a wider range of methods. The source code
is available online.
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Figure 1: Implicit surface of linked tori generated by the classical Marching Cubes algorithm, and ours.

1 Introduction
Isosurface extractors and implicit surface tilers opened up

visual access to experimental and theoretical data, such as
medical images, mechanical pieces, sculpture scans, mathe-
matical surfaces, and physical simulation by finite elements
methods. Among those techniques, the Marching Cubes [5]
produces a surface out of a sampling of a scalar field f :
R3 → R. It has been enhanced to a wide range of applica-
tions, from geological reconstruction [10], medical images
to 3D scanning (see [4] for an original use in the Digital
Michelangelo Project). Although this paper focuses on sur-
face reconstruction from sampled data, the tilings of cubes
introduced here can be used in simple reconstruction meth-
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ods for synthetic data [2, 13] in order to guarantee the topo-
logical consistency of the result when the precision of the
result is limited.

Marching Cubes [5] has become the reference method
when the sampled scalar field is structured on a cuberille
grid. It classifies vertices as positive or negative, according
to their comparison with a given isovalue. Then, it uses a
lookup table to tile the surface inside the cube. This method
has been enhanced and generalized in various directions,
especially to reduce the number of cubes to be evaluated.
However, most of those modern techniques still use a simple
lookup table, which does not ensure the topological consis-
tency of the result.

Prior work. The main obstacles of the Marching Cubes’
derived methods are the ambiguities inherent to data sam-
pling. Those ambiguities can appear on the faces of a cube,
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