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 Considering the numerous motion units in the expression coding
t t l i lifi d i i b d thsystem, we present a novel simplified motion unit based on the

basic facial expression, and construct the corresponding basic
action for a head model.

 As image features are difficult to obtain using the performance
driven method, we develop an automatic image feature recognition
method based on statistical learning, and an expression imagemethod based on statistical learning, and an expression image
semi-automatic labeling method with rotation invariant face
detection, which can improve the accuracy and efficiency of
expression feature identification and training.expression feature identification and training.

 After facial animation redirection, each basic action weight needs
to be computed and mapped automatically. We apply the blend
shape method to construct and train the corresponding expressionshape method to construct and train the corresponding expression
database according to each basic action, and adopt the least squares
method to compute the corresponding control parameters for facial
animationanimation.

 Moreover, there is a pre-integration of diffuse light distribution
and specular light distribution based on the physical method, top g p y
improve the plausibility and efficiency of facial rendering.
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Fig. 3 Overview of semi-automatic labeling Fig. 4 Our rotation invariant face detection

(a) Neutral expression (b) Smiling expression (c) Laugh expression (d) Blink expression

(e) Sadness expression (f) Contempt expression (g) Surprise expression (h) Fear expression
Fig. 9  Facial animations simulation and rendering
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