Spiraling Edge Algorithm for 

Fast Surface Reconstruction

Many applications produce three-dimensional points that must be further processed to generate a surface.  Surface reconstruction algorithms that start with a set of unorganized points are extremely time-consuming.  Often, however, points are generated such that there is additional information available to the reconstruction algorithm.  We have developed a specialized algorithm for surface reconstruction that is three orders of magnitude faster than algorithms for the general case.  In addition to sample point locations, our algorithm starts with normal information and knowledge of each point’s neighbors.  Our algorithm produces a localized approximation to the surface by creating a star-shaped triangulation between a point and a subset of its nearest neighbors.  This surface patch is extended by locally triangulating each of the points along the edge of the patch.  As each edge point is triangulated, it is removed from the edge and new edge points along the patch’s edge are inserted in its place.  The updated edge spirals out over the surface until the edge encounters a surface boundary and stops growing in that direction, or until the edge reduces to a small hole that fills itself in.  

This work was funded in part the the Mathematics Information and Computational Science Program (US. DOE/SC-31).  A paper entitled “Spiraling Edge: Fast Surface Reconstruction From Partially Organized Sample Points” by Patricia Crossno and Edward Angel has been submitted to SIGGRAPH 99.  The paper is based on a chapter from Patricia Crossno’s recently published dissertation, “Isosurface Extraction From Volume Data Using Particle Systems”. (Contact Patricia Crossno, pjcross@sandia.gov, (505) 845-7506.)
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Figure 1. The lobster is from a CT scan of a real lobster.  It contains almost 43,000 points and represents a complex surface.  The algorithm correctly refrains from connecting spatially proximate points on adjacent legs.  The antennae are also challenging due to the high curvature.  Surface reconstruction algorithms for the general case report times ranging between 10 and 20 minutes of CPU time, depending on the method used.  Our algorithm generated the lobster shown in 2.3 seconds.
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Figure 2. The blast wave in the image above represents a point set with surface boundaries and sharp features embedded in the surface.
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Figure 3. The point set in this image is an isosurface of an electron density distribution in crystalline silicon.  The important features in this example are the many disconnected surface components and the surface boundaries along each of these.
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