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Volumetric Shape Description of Range Data
using Isosurfaces of a Scalar Field

Shigeru MURAKIT
ELECTROTECHNICAL LABORATORY
1-1-4 Umezono, Tsukuba, Ibaraki 305, Japan

Abstract Recently in the field of computer vision, there have been many. attempts to obtain a symbolic shape
description of an object by fitting simple primitives to the range data of the object. In this paper, we
introduce the “Blobby Model’ for automatically generating a shape description from range data. This
model can express a 3D surface as an isosurface of a scalar field which is produced by.a number of field
generating primitives. The fields from many primitives are blended with each other and can form a
very complicated shape. To determine the number and distribution of primitives required to adequately
represent a complex 3D surface, we minimize an energy function which measures the shape difference
between the range data and the “Blobby Model’. We start with a single primitive and introduce more
primitives by splitting each primitive into two further primitives so as to reduce the energy value. In this
manner, the shape of the 3D object is slowly recovered as the isosurface produced by many primitives. We
have successfully applied this method to human face range data and we show typical results. Our method

does not require any prior range segmentation.
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