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Abstract Most of current facial animation algorithms are difficult to be popularized among common users,
because of the disadvantages of using expensive capture devices, depending on preprocess of expression data and
needing special operator. To solve these problems, an affordable and convenient Kinect was chosen as capture
device, and a non-preprocessing capture algorithm of facial expression was proposed in this paper. Firstly, the
facial feature points was extracted from the RGBD data which was captured by Kinect, and at the same time the
relationship between low-level facial feature points and high-level expressional semantics was built using
geometric measurements. Meanwhile the sample group of geometric measurements was established according to
the weight strategies and compensation strategies. Secondly, the distribution of sample was analyzed
automatically by unsupervised method and then the range of expression unit was inferred, so that expression
parameters can be extracted in real time. Finally, the universal Blendshape basis, which were generated offline,
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were driven by the expression parameter to generated real-time facial animation of reflecting users’ mood. In this
process, in order to improve the accuracy of the universal Blendshape basis, the paper first introduced area of
influence of control points to restrain the Laplace deformation algorithm. The results demonstrate that the
proposed algorithm is a simple and convenient method to generate real-time and robust facial animation without
preprocess of expression data collecting for every user, even in these case of appearing many people
simultaneously and partial occlusion. It is proved that high flexible collection, easy operation and reliable
real-time performance are provided by the method. Therefore, it is worth to generalize among ordinary users.
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Background

The problem of 3D facial animation is the important
research subject in computer graphics, can dating back to the
1970’s. 1t’s the core problem in the field of video production,
game and social networking services etc. Its goal is to generate
3D facial animation consistent with expression of users. In
general, facial animation need capture device to interact with
users. Capture system based marker point is the most common
in the field of film and television production. Kinect and
monocular equipment have been growing in popularity through
online games. Therefore, methods using the three devices are
the hotspot of research. In the process, relevant algorithms
mainly include two steps: capture facial expressions and
generate facial animation. Researchers are committed to
improve the robustness and accuracy of the technology and
have made great progress in recent years. Some of current
algorithms with monocular equipment can generate facial
animation in real time. However, the kind of approaches still
need preprocess the data of expressions as input. Meanwhile,
other state-of-the-art approaches depend on expensive
instrument and apparatus. It’s difficult to expend to ordinary

consumers. Therefore, it’s still a huge challenge that design a

research interests include virtual reality and so on.

realistic algorithm of facial animation and expand universality.

In this paper, we have researched on 3D facial animation
and proposes an unsupervised real-time algorithm of facial
animation by geometric measurements. In the first stage, the
algorithm uses geometric measurements to deal with input
come from different users, then build sample dataset according
to the strategies of weight and compensation. Thereby,
expression parameters can be extracted in real time. In the
second stage, we first introduces area of influence of control
points (AOI) to further improve the accuracy of the universal
Blendshape expression base. Finally, realistic facial animation
without any preprocessing can be generated in real time.
Experimental results show that the algorithm is more robust
and accurate than some traditional methods. And it can be
expanded to the level of ordinary user.
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