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Interactive Mesh Deformation by Translating, Rotating and Scaling Manip-
ulation Handles
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Abstract Recently, many researchers intensively study interactive mesh deformation techniques that preserve discrete
mean curvature vectors. One of major obstacles in interactive mesh deformation is to develop the rotation method of mean
curvature vectors. This paper proposes a novel framework in which the user can control the deformation of mesh models using
the translation, rotation and scaling of manipulation handles. In addition, we introduce vector constraints for deforming mesh
models while preserving specific regions as the same shapes. We propose a new rotation method based on the logarithms of
unit quaternions, which can be manipulated in R3. This method allows to produce natural deformed models efficiently. We

also show that our framework can be used for interactively controlling the distribution of mean curvature vectors.
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Rotation of normal vectors during deformation.
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Deformation of a mesh model with vector constraints.
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Energy-minimization surface that interpolates rotations.
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Deformation of a mesh model with vector constraints.
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An example of scale interpolation.
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Smoothing and enhancement of patterns on a surface.
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Shape deformation controlled by scaling factors.
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