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0 Summary] Point-sampled geometry has become one of the most promising representations
in computer graphics because, unlike conventional polygonal meshes, it can manage large-scale
3D data without accounting for the point connectivity. The common rendering technique for
point-sampled geometry is to introduce a set of oriented disks called surfels, however, it still
suffers from unexpected holes on insufficiently sampled regions.

This paper presents a novel up-sampling method for filling such holes on the surfaces con-
sisting of surfels. For filling the holes, the present method extracts gaps around each surfel
and inserts new surfels to fill the gaps. This requires a small number of surfels in our frame-
work by taking into account their overlaps together with the user-specified radii of surfels.
Several experiments have been conducted to demonstrate that the present method has wide
applications such as level-of-detail control and interactive editing of point-sampled geometry.

Key words: point-sampled geometry, hole-filling, up-sampling
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Fig.1 Overview of the present method. Step 1: project existing surfels (in

blue) onto a tangent plane, Step 2: detect and fill gaps on a tangent

plane, Step 3: backproject new surfels (in pink) onto the point-sampled

surface. The tangent plane is separated from the point-sampled surface

for an illustrative purpose.
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Fig.2 Hole-detection.
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Fig.8 Comparisons with the previous methods.
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Fig.9 Filling holes with surfel radii dependent on surface curvatures. The

numbers of surfels are (a) 45,976 (colored according to surface curva-
tures which increase from blue to red), (b) 67,568 and (c) 116,390.
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Fig.10 Hole-filling of a deformed object. The number of surfels increased
from 23,659 to 28,413.
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Fig.11 The level-of-detail data for the Stanford dragon.
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