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3D Constrained Local Model and its use in Facial Expression Recognition

Person independent and pose invariant facial emotion classification is important for
situation analysis and for automated video annotation. We started from the raw
2D shape data of the CK+ database and used a simple Procrustes transformation
and the multi-class SVM leave-one-out method for classification. We found close to
100% performance demonstrating the relevance of details in shape space. Precise 3D
shape information can be computed by means of constrained local model (CLM).
In the next step, we used this method, fitted 3D CLM to CK+ data, and derived
the frontal views of the 2D shapes. Performance reached and sometimes surpassed
state-of-the-art results. In the third step, we rendered 3D emotional database with
different poses using BU 4DFE database, fitted 3D CLM, transformed the 3D shape
to frontal pose and evaluated the outputs of our classifier. Results show that the high
quality classification is robust against pose variations. Our approach enables both
situational analysis where non-frontal head poses are typical and the utilization of
robust temporal methods which can give rise to further performance gains.



