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Main task
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Issue

1. The traditional 3DMM parametric regression method does not distinguish 
the learning of identity, expression, and attitude attributes, resulting in 
lacking geometric details in the reconstructed face.

2. The face reconstruction of a single unconstrained image is still 
challenging, especially in those cases when faces undergo large variations 
including severe poses, extreme expressions and partial occlusions in 
unconstrained environments.



Main Contribution of Our Method

(1) We use the multi-attribute regression method to fully capture feature information of pose, expression, and 
identity attribute to improve the networks ability to learn each attribute. At the same time, we introduce three 
loss functions to constrain the above three face attributes respectively.

(2) In order to enhance the network’s learning of geometric contours, we design a geometric contour constraint 
loss function, which uses the constraints of sparse face landmarks to improve the reconstructed geometric 
contour accuracy.

(3) Extensive evaluation on the AFLW2000-3D and AFLW datasets shows that our method achieves excellent 
performance on both tasks of 3D face reconstruction and dense face alignment.



Proposed Framework



Multi-Attribute Loss Function

Geometric contour:

Final loss function:



Face Alignment Quantitative Results 

THE NME(%) OF FACE ALIGNMENT RESULTS ON AFLW AND AFLW2000-3D



Face Reconstruction Quantitative Results 

THE NME(%) OF FACE RECONSTRUCTION RESULTS 
ON AFLW2000-3D

 The cumulative errors distribution (CED) curves on 
AFLW2000-3D.



Face Alignment Qualitative Results 

Comparison on 3D facial landmark detection with 3DDFA ,DAMDNet and MARN(Ours) on AFLW2000-3D.



Face Reconstruction Qualitative Results 

It can be seen that the reconstructed shape of our MARN is smoother, the expression is more natural and 
the face has finer facial details, especially in the eyes, nose, and mouth areas.
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