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Mesh Segmentation Using Gaussian Curvature and Concaveness

Tea-Won Han and Sun-Jeong Kim*

ABSTRACT

There are so many 3D objects in a database but it is not easy to search an object based on its feature or manage it. If
the shape of an object is simple, it is not problem to detect features because it is easy to decide standard for mesh
segmentation. However, if the shape is complex, it is a big problem. This paper proposes the efficient algorithm for mesh
segmentation of 3D objects. We make one-thickness boundary lines based on Gaussian curvature and concaveness, and then
segment a mesh using merging small regions to extract exact features. One-thickness boundary lines help us find exact
division lines to detect precise features. By applying our algorithm, we could success to segment regions in various models

which have a lot of curved faces.

Key Words : Mesh segmentation, Gaussian curvature, Concaveness, Watershed scheme, Region merging
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Table 1. Pipeline of mesh segmentation using Gaussian

curvature and concaveness
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for all vertices of boundary candidate
for visit all neighborhood vertices of
boundary candidate
if neighborhood vertex is elliptical or
parabolic vertex
push vertex into queue space
end if
end for
end for
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while queue is not empty
count < 0 // value for counting
pop data from queue
for visit all neighborhood vertices of
popped vertex
if attribution of neighborhood vertex is
boundary candidate AND
( value d of popped vertex >=
value d of neighborhood vertex OR
K(v) of popped vertex >=
K(v) of neighborhood vertex )
Increase count value
push vertex into queue
end if
end for

if count < 2
attribution of popped vertex <— one-
thickness boundary line attribution
else
attribution of popped vertex < elliptic
end if
end while
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Table 2. Concaveness and Gaussian curvatures for
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