
• Disentangling of 3DMM parameters is 
important for retargeting purpose

• Pose (R, t, f), identity (wid) and expression 
(wexp) parameters are learnt from global, 
regional and local features respectively
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Objective Methodology

Quantitative Evaluation

Qualitative Results

• A novel top-down approach to jointly learn

o bounding box locations

o 3D Morphable Model (3DMM) parameters

• Multi-scale representation learning to 

disentangle the 3DMM parameters

• An end-to-end real-time memory-efficient 

system for practical applications with multi-

face images (26 fps on Google Pixel 2)

Contributions

Multi-scale Representation

Single Face Retargeting (custom test set)
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• Lower 2D landmark error

• Better ground truth for MFN

Multi Face Retargeting (network outputs for AFW and WIDER test set)

Multi Face Retargeting (live performance capture using webcam and CPU)

End-to-End Network
with real-time performance on mobile devices

Face Detection Facial Retargeting

Correct fitting Incorrect fitting Same 2D landmarks
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• Higher alignment accuracy 

than state-of-the-art

• Improved face detection 

due to 3DMM constraints

•Constant runtime

• Faster compared to 

separate networks

Advantages of multi-

scale design (ablation)

Performance on single 

face videos

Advantages of joint 

training for face detection

Time complexity 

analysis


