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Abstract Merging multiple range images acquired with 3D measurement to obtain a unified shape model, and
filling holes of the shape models caused by data losses or shortage of range images are important tasks for CAD,
digital archiving of shapes, or CG rendering. Many of the conventional techniques for merging multiple range images
and filling holes of shapes do not work as desired in cases that the numbers of range images are small. In this paper,
we propose a new method for these tasks by improving “space carving.” The proposed algorithm works stablly even
in cases where many of the conventional methods would fail. In the proposed technique, all the voxels of the signed
distance field are classified into inside or outside of objects. Even if the voxel is not actually observed, the decision
is made by a discriminat function, which is defined based on Bayes estimation. The advantages of the proposed
method are (1) that closed surfaces are always obtained, (2) efficient implementation using GPU is possible, and
(3) position of light sources can be utilized for more precise estimation if the range images are measured with active

stereo methods.
Key words 3D measurement, marging of shapes, active stereo method, signed distance field, filling holes of shapes
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