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3D shape represented as sum of mean and mean-free shape

Reformulate tensor-product into matrix-vector product

• Dense 3D from sparse 2D using a nonlinear projective camera 
instead of weak-perspective camera

• Linear face model parameter estimation with nonlinear 
projective camera

• 2-step alternating least squares (ALS) for model parameters 
(person and expression)

• Reduced run time
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