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A Curvature Flow Based Fairing Algorithm of Quad-Dominant Meshes

HU Shi-Min LAI Yu-Kun YANG Yong-Liang

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084)

Abstract  Mesh model is the most extensively used 3D geometry representation in computer
graphics and geometry processing. Quadrilateral/quad-dominant mesh has the unique advantage
of representing 3D shapes because its structure fits the shape variation well according to human
perception. Moreover, quadrilateral mesh can be directly applied to various fields as geometric
modeling, subdivision surface and architecture design. This paper presents a differential proper-
ties based fairing algorithm on quad-dominant meshes. The method is computationally efficient
and very easy to implement. During the fairing process, geometric features on the mesh model

can be well preserved because of the geometry diffusion guided by curvature flow. T-junctions in

the mesh structure are also under special consideration.
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In this paper, the authors present a fairing algorithm of quad-
dominant meshes based on curvature diffusion. Due to a gen-
eral derivation, our method can deal with quad-dominant me-
shes, with T-vertices and irregularity polygons in a consist-
ent way. Implicit diffusion is also extended to quad dominant
meshes to improve the performance. This method is compu-
tationally efficient and easy to implement. Experimental re-
sults show that this method is insensitive to the mesh connec-
tivity and produce reasonably smoothed results. This work
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