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Fairing of Implicit Surface Via Partial Differential Equations

TONG Wei-Hua CHEN Fa-Lai FENG Yu-Yu
(Department of Mathematics, University of Science and Technology of China, Hefei 230026)

Abstract  This paper put forward the fairing issue of implicit surfaces. We introduce several en-
ergy models which characterize the smoothness of implicit surfaces, and treat the energy as the
functional of implicit surfaces. Based on variational theory, we derive a partial differential equa-
tion (PDE) of the implicit function for each energy model. By solving the PDE, we get a series of
implicit functions whose faring energy diminish accordingly, and thus achieve the goal of fairing
the implicit surface. Furthermore, in order to satisly other constrains in surface fairing process,
such as preserving surface areas and features, we present some techniques to modify the corre-
sponding energy models. Finally, we present some practical numerical methods to solve the par-
tial differential equations and illustrate some examples to demonstrate the computational results.
The experimental results show that our methods are in general flexible, effective and simple to

implement.

Keywords implicit surface; fairing; variational theory; numerical solutions of partial differential

equations
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