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Preface

In recent years, due to the rapid development of 3D shape scanning techniques, point set and mesh-based model
have become the most popular representation for objects with complex shape. Considerable amount of research
work is focused on digital geometry and its processing. This special section collects 8 papers addressing respectively
the topics of mesh parameterization, shape deformation, model error correction, visual difference analysis as well
as modeling with subdivision surfaces and warping surfaces.

Shape deformation plays an important role in character animation. The first paper by Daniel Cohen-Or discusses
the potential of space deformations and surface deformations, and explores the opportunities that the combination
of these two techniques may lead to. It then investigates the ways in which such a combination can be realized.

The second paper by Wei-Wei Xu and Kun Zhou on gradient domain mesh deformation provides a comprehensive
survey on all the major gradient domain mesh deformation approaches. The relationship between the gradient
domain mesh deformation and physical simulation is further revealed to explain why it can obtain physically
plausible deformation results.

Practical use often requires the mesh models to be closed, manifold, and free of self-intersection. Geometric
correctness is particularly important in engineering and manufacturing. The paper by Tao Ju surveys a sizeable
literature for repairing models that do not satisfy the above criteria, focusing on categorizing them by their
methodology and capability.

Parameterization is a fundamental problem for mesh-based models. The paper by Gregory M. Nielson et
al. proposes a spherical parameterization of Marching Cubes IsoSurfaces using the nearest neighbor coordinates.
Several applications are given to show its usefulness: adaptive remeshing, flattening and morphing, texture mapping.

In the paper by Frank Cheng et al., a new method for constructing interpolating Loop subdivision surfaces
is presented. It can handle meshes of any size and any topology while generating smooth results that faithfully
resemble the given meshes.

To avoid apparent volumetric distortions around largely deformed areas, the paper by Yong Zhao et al. intro-
duces a new rigidity constraint for gradient domain mesh deformation. This constraint can be intuitively regarded
as several small cubes in the interior of the mesh, which makes the original mesh behave like a solid object during
deformation.

The paper by George W. Hart presents a simple and robust “strut algorithm”: a robust toolbox with ad-
justable parameters is used to produce a variety of visually interesting high-genus 3D designs which have both a
mathematical structure and an organic character.

The final paper of this issue by Zhe Bian et al. addresses the visual difference between conforming meshes. Based
on strain field theory, a new measurement is proposed for quantifying small visual differences between meshes with
the same topology, which might be applied to various geometry processing operations: watermarking, compression
and filtering.

We sincerely thank all the authors for their contributions to this special section. We also appreciate the excellent
work by all the reviewers, without which we could not compile such an outstanding special section.
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