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Multiple Constraints
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3D scans
w. labels

2D image 
w. landmarks

Training

Databases Pose range Landmark 
#

Images 
#

300W Near-frontal 68 3148

AFLW-LFPA All poses 34 3901

Caltech10K Near-frontal 4 10524

300W-LP All poses 68 96268

COFW Near-frontal 29 1007

The main contributions of proposed method:

• Define a new problem of dense face alignment and predict dense shape of the face.

• DeFA model can adopt multiple constrains and leverage multiple datasets.

• Best performance on challenging large-pose face alignment.

Ø Evaluation on large-pose face alignments
Test on three challenging large-pose datasets 

2D landmarks U are represented as pair of projection matrix parameter m and 3D shape 
parameter p.

Ø SIFT Pairing Constraint (SPC)

first two rows
of rotation matrix

index vector of 
semantically  meaningful

3D vertexes

scale
rotation
angles translations

Proposed DeFA Model

Testing

Databases Pose range Landmark 
#

Images 
#

300W Near-frontal 68 689

AFLW-LFPA all poses 34 1299

AFLW2000-
3D all poses 68 2000

IJB-A all poses 3 25795

LFW Near-frontal 0 34356

Ø Loss Function

Ø Parameter Constraint (PC)

Ø Landmark Fitting Constraint (LFC)

Ø Contour Fitting Constraint (CFC)
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Training Procedures

Ø Evaluation on medium-pose face alignments


