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3D Shape Reconstruction from 2D Cross-Sections

Hyung-Jun Park*, Kwang-Soo Kim*

ABSTRACT

The three dimensional (3D) shape reconstruction from two dimensional (2D) cross-sections can
be completed through three main phases : the input compilation, the triangular grid formation,
and the smooth surface construction. In the input compilation phase, the cross-sections are
analyzed to exctract the input data required for the shape reconstruction. This data includes
the number of polygonized contours per cross-section and the vertices defining each polygonized
contour, In the triangular grid formation phase, a triangular grid, leading to a polyhedral
approximations, is construcied by extracting all the information concerning contour links between
two adjacent cross-sections and then performing the appropriate triangulation procedure for
each contour link, In the smooth surface construction phase, a smooth composite surface
interpolating all vertices on the triangular grid is constructed. Both ihe smooth surface and
the polyhedral approximation can be used as reconstructed models of the object. This paper
proposes a new method for reconstructing the geometric model of a 3D object from a sequence
of planar contours representing 2D cross-sections of the object, The method includes the
triangular grid formation algorithms for contour closing, one-to-one branching, and one-to-many

branching, and many-to-many branching, The shape reconstruction method has been implemented
on a SUN workstation in C.
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