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Metamorphosis Based on the Level-Set Methods
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Abstract We present a new approach for metamorphosis. We introduce a first-order energy functional, then mi-
nimize it to derive a second-order geometric partial differential equation (GPDE) in the level-set formulation. The
surface deformation process is encoded as an evolution process of an implicit model in a 3-dimensional volume. The
sequence of deformed surfaces generated from the model evolution is represented as a level-set function on the
3-dimensional densely sampled volume. The experiment result shows that the big shape change and the change of
topology can be desirably achieved. We use C? smooth B-spline function as the level-set function, which is
reasonable and improves the quality of surface. At the same time, our algorithm has some other advantages, such as

the simplicity of user input, the flexibility of mathematical model, and the robustness of numerical algorithm.
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Background

In simplicity, morphing makes a smooth and
continuous transition from the source object to
the target object through producing a series of
intermediate objects from the two objects.
Morphing is a special technique in computer art,
motion pictures and computer animation, etc.,

where it brings some magic and fantastic effects.

With the rapid development of computer, morphing
creates more and more natural and realistic
vision effect
There are many methods to realize the morphing
effect. We represent an algorithm based on the
Geometric Partial Differential Equations in the
level-set formation, which has its own some
advantages. At the same time, our algorithm
represents its character, such as the simplicity
of user input, the flexibility of mathematical

model, and the robustness of numerical algorithm.
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Our group already achieved some research work
in the area of using the geometric partial
differential equations to solve several surface
modeling problems, which was published in the
international high-rank journal, such as the
journal of Computer—aided geometric design, the
journal of computer aided design. As for the
geometric partial differential equations method,
there are a lot of things worth researching not
only in theory, but also in application. We will
try our best to get more and better work.



