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Taking Consensus of Signed Distance Field for Hole Filling

Ryusuke SAGAWA and Katsushi IKEUCHI'
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Fig.1 Corruption of the surface caused by wrong sign of SDF
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Fig.2 Merging results of an object with sharp corners
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Fig.8 The relationship between the number of flipped voxels and the computational time, c and 3.
The scales of the number of voxels and computational time are logarithmic.
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Algorithm: FlipSign(V)
if need to examine N then
ni,nz,ng,ng <— 0
for all adjacent voxels N’ of N do
D « the distance of N and N’
if sgn(d) + sgn(d’) then
if |d — d’'| £ aD then
ny <+« ni+1
else
ng «—nz +1
end if
else
if| —d —d'| £ aD then
nsg < nzg+1

else
ng«—ng+1
end if
end if
end for
if ng +ns > B(n1 + na2 + na + ny) then
d, — —d
else
d, — d
end if
end if
if IV is nonterminal then
for all children N; (¢ = 0,...,7) of N do
FlipSign(N;)
end for
end if
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Fig.9 The SDF and mesh models of the Great Buddha of Kamakura before taking consistency of
SDF
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Fig. 10 The models after taking consistency of the SDF of the Buddha
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Abstract When we use range finders to observe the shape of an object, many occluded areas may occur. These
become holes and gaps in the model and make it undesirable to utilize the model for various applications. We propose
a novel method to fill holes and gaps and complement such an incomplete model. We use a signed distance field (SDF)
as an intermediate representation, which stores Euclidean signed distances from a voxel to the nearest point of the mesh
model. Since the signs of a SDF is computed by using normal vectors, which are local features of range images, the
signs of a SDF become unstable around holes or gaps. Thus, we take a consensus of the signed distances of neighbor
voxels by estimating the consistency of the SDF. Once we make the SDF globally consistent by iterative computation,

we can efficiently fill holes and gaps.

Key words 3D modeling, interpolation of a mesh model, signed distance field



