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BRIEF DESCRIPTION OF DEMONSTRATION

Analysis of facial images is demonstrated for expression recognition and animation of 2D characters. Facial motion is decomposed into
muscle actuations by analyzing nine regions of potential change called co-articulation regions. The result is a general analysis
framework whose features (muscles) are amenable to a wide variety of uses, from expression recognition to facial animation. Facial
animation can be realized with either cartoon style 2D avatars or more realistic interpolated 3D models.

UNIQUE OR DISTINGUISHING CHARACTERISTICS RELATIVE TO STATE-OF-THE-ART

Computer analysis of speech is the subject of extensive research, but non-speech facial gestures have received less attention. The fact
that face-to-face meetings remain important in this age of ubiquitous cell phones is indication that non-speech gestures are important.
Our mid-level analysis of the textural appearance of co-articulation regions appears to be a unigue approach to this problem.

APPLICATIONS RECENT HIGHLIGHTS, LEVEL OF DEVELOPMENT, UPCOMING MILESTONES
» Expression recognition, 2D . The system currently assumes a single muscle/gesture is active in a region at a given time. An
and 3D avatars, facial interesting structure of the co-articulation region feature space has recently been discovered. A
animation. future goal is to exploit this structure to assist in training data acquisition/labeling and
interpretation of co-articulated muscle states.
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UNDERLYING TECHNOLOGIES

» Co-articulation regions are analyzed into schematic muscle actuations using independent component analysis. Tools for facial
tracking and gesture classification tasks have been developed.
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» D. Fidaleo and U. Neumann, CoArt: Co-Articulation Region Analysis for Control of 2D/3D Characters, Computer Animation 2002 (to
appear).

* R. Enciso, J. Li, DA Fidaleo, T-Y. Kim, J-Y. Noh and U. Neumann, Synthesis of 3D Faces, Proceedings Digital and Computational
Video 1999.

e D. Fidaleo, J-Y. Noh, T-Y Kim, R. Enciso, and U. Neumann, Classification and Volume Morphing for Performance-Driven Facial
Animation, Proceedings Digital and Computational Video 1999.
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For additional information, please contact the Principal Investigator listed above via email, or contact

Isaac Maya, Ph.D., P.E. 213-740-2592

Director, Industry and Technology Transfer Programs imaya@imsc.usc.edu
Ann Spurgeon 213-740-4877

Associate Director of Industry Programs aspurgeo@imsc.usc.edu

Integrated Media Systems Center

3740 McClintock Avenue, Suite 131

Los Angeles, CA 90089-2561

213-740-8931 (fax)

For additional information on the Integrated Media Systems Center (IMSC), please visit our Web site at http://imsc.usc.edu
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