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Abstract

ABSTRACT

Realistic 3D facial animation generation is one of the key technologies in movie
and game industry, current technology mainly depend on rich set of facial expression
models which are called blend shapes. In the industry, building blend shapes often
depend on talented artists’ manually hand work. Iteratively adjust the local details and
fix the whole model. Thus, a good set of blend shape often cost much expense. Other
than movie and games, some low-budget applications, such as mobile device games,
video chat,telepresence etc. also adopt 3D facial animation to make them more
interesting and immersive. However, due to limit of budget, they can't use motion
capture device to obtain expression data or hire artists to build rich blend shapes. In
order to help solve these problems, we design two systems to simplify the process to
generate facial animation.

1. Automatic expression cloning system, which make full use of existing blend
shapes, and transfer expressions to new facial model. We can efficiently enrich blend
shapes with this system.

2. Real time video driven facial animation system, which use blend shapes
generated by expression cloning system, capture user's expression data, and generate
similar expression with a 3D virtual avatar. Users can easily generate realistic facial
animation with this system.

In order to simplify user interaction, improve the computation efficiency and
practicality. This paper proposes the following contributions:

(1) Propose an automatic correspondences selection method

Expression cloning algorithm require building correspondence of source model
and target model, finding the correspondence between their vertices and faces, such as
correspondences of eye corners and mouth corners. Existing methods mainly select
correspondence manually. In order to simplify user's interaction, we propose an
automatic method to select correspondence. First, select a set of correspondence by
heuristic rules, then obtain more correspondence by RBF interpolation. This method
can largely reduce user's manual work.

(2) Propose an efficient model correspondence optimization method.

Our expression cloning system depend on a deformation gradient based method,

which introduce augmented vertices for every triangular mesh to compute deformation
1



gradient. We propose a method to remove augmented vertices by modify matrix form
of deformation gradient. This modification reduce the optimizing variables to one third
of original method, which largely improve computation efficiency. Although this
modification is only an approximation to exact value of deformation gradient,
experiments show our method could still keep the optimization accuracy.

(3) Build a low cost, real time video driven facial animation generation system.
The system use commodity camera as interaction interface, user make expressions to
the camera, then he/she could get a 3D avatar making similar expressions. The proposed
system has following functional modules: real time facial feature localization and gaze
estimation, which capture expression change and head movement; motion
parameterization, which transfer user's facial expression to virtual avatar; facial
animation generation, which synthesize animation with blend shape method.

Key Words: Facial animation, blend shapes, expression cloning, model
correspondence, deformation transfer
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