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Feature Preserving Resizing of 3D Mesh Models
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Abstract  This paper presents a new method for resizing 3D mesh models. The resizing is driven
by scaling each edge of the mesh. And an objective function component, which is expressed as the
cross product of normal vector of every triangle before and after scaling, is devised to optimize the
resizing model. Its geometric meaning is to minimizing the variation of normal vector of every tri-
angle. In the sense of Willmore energy, the cross product item can approximately minimize the
variation of the Willmore energy before and after resizing. For some important featured regions of
the model, whose shape should be accurately preserved, a constrained resizing method is also
presented. Lagrange multiplier method is used to preserve the shape of these regions. However,
existing resizing methods have not considered the accurate preserving of these important featured
regions. Finally, examples are included to show that the new method can be used to resize 3D

mesh models with features preserved well and important featured regions accurately preserved.
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Background

As the fast development of 3D scanning techniques, 3D
models have become an emerging type of digital media. 3D
models are nowadays widely used in industrial design, digital
entertainment and so on. More and more models are pro-
duced. In designing work, reusing existing models will great-
ly promote the designing efficiency. However, it is not easy
to find a model which can be used directly. Usually, an ex-
isting model can not be used just because its size is not suit-
able. For example, (1) the scene changes, so a model should
also be changed to a prescribed size; (2) in example-based
modeling ., the parts found in the model library are usually not
matched to each other. Therefore, we have to resize existing
models to fit for use.

As we know, there are two typical methods for resizing
3D models. One method is based on space deformation. It is
the extension of image resizing method. Firstly, embed the
input mesh into a protected grid. Then, evaluate the vulnera-

bility of each cube and optimize the directional scaling to

ZHANG Cai-Ming, born in 1955, professor, Ph. D. su-
pervisor. His research interests include computer graphics,
computer aided geometric design, and medical image pro-

cessing.

obtain the desired size of each cube after scaling. Finally, ob-
tain the scaled mesh by interpolation. Another method is
based on surface deformation. The basic idea is to attach a
spring to each edge and the coefficient of each spring is relat-
ed to its local sensitivity. The edge sensitivity is determined
by edge-based slippage analysis and normal curvature analy-
sis. The two methods can protect the sensitive region of the
model. However, they can’t preserve the shape of some fea-
tures exactly. Therefore, the authors present a constrained
resizing method. The sensitive regions of the model can be
protected and the important features can also be preserved
exactly.
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