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Abstract

Three-dimensional character animation is vital in the current film production for creating novel visual
effects. However, a large amount of labor and time has been required for this task, because most of the
character’s behaviors, ranging from facial expressions to body movements, are generated manually
using 3D CG software.

This dissertation studies methods for simplifying and reducing efforts that required for creating a
character animation. To this end, it is necessary to incorporate the following three points to character
animation: (1) simplification of preparation for deformation, (2) simplification of a posing process and
(3) reuse of animation. This dissertation proposes deformation techniques to solve these problems based
on the example-based animation approach that can generate realistic animation efficiently, by providing
example models edited in believable poses prior to deformation.

Chapter 1 describes the background and goal of this study and analyzes the problems of previous
techniques. Chapter 2 surveys previous work in the computer animation field and shows the position of
this dissertation in the field.

In Chapter 3, to achieve (1) “simplification of preparation for deformation”, the conformal template
fitting technique is proposed to create example models from scanned data of different expressions and
poses. The proposed conformal stiffness term can maintain shape of a triangle mesh and avoid
self-intersections, even when the template is fitted to different expressions/poses, which requires large
deformation. Also, from this characteristic, texture mapping to output models can be performed easily.
In addition, by constructing the closest point term based on the scan-to-template and template-to-scan
distance, concavities and features of scanned data are captured faithfully.

In Chapter 4, to achieve (2) “simplification of a posing process”, a character posing technique is
introduced to achieve interactive editing and local deformation of the model, by just dragging a few
vertices of the model called handles. By combining a linear surface deformation method that is able to
manipulate surface details and a skinning approach that can achieve efficient deformation, edits on the
model with a large number of vertices can be achieved at interactive rates. In addition, the proposed
posing technique can confine the influence of example models to the region near the handle, using the
bounded biharmonic weight computation algorithm that computes a weight whose magnitude falls off
as the distance from the handle gets larger. Further, the proposed technique allows the user to achieve
large deformation of the model by encoding example deformations using the relative rotation of
adjacent triangles.

In Chapter 5, to achieve (3) “reuse of animation”, a hybrid deformation transfer method is proposed
to transfer fine-scale deformations to multi-part character models. This technique combines a linear
surface deformation method that is able to manipulate surface details and space deformation that can
smoothly deform the space inside a coarse mesh called cage. This allows for the transfer of subtle
deformation effects, such as muscle bulging and mations of clothing, to multi-part models.

Chapter 6 concludes this dissertation and discusses future work.
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