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• Joint estimation of  all face rendering parameters
• Single input image 
• Single shot inference
• Real-time
• Domain shift from synthetic to real-world imagery
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Deep convolutional inverse rendering framework for faces 

Face reconstruction from a single image

• High dimensional problem
• Runtime constraint 
• Face identification and editing
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AlexNet [ 31] 75K 4.14 3.9 46.26 ± 12.42 2.91 ± 0.99 90.44 ± 3.81
+ model-space loss 75K 4.36 3.9 39.71 ± 9.86 2.77 ± 1.00 92.51 ± 2.59

+ bootstrap (= InverseFaceNet ) 75K* 29.40 3.9 34.03 ± 7.56 2.11 ± 0.84 93.96 ± 2.08
ResNet-101 [21] + model-space loss 150K 40.99 21.0 41.23 ± 10.58 2.54 ± 0.87 92.07 ± 2.87
MoFA [ 58] — — 3.9 17.23 ± 4.42 3.94 ± 1.34 84.20 ± 4.23

Domain shift from synthetic to real images
New proposals from a Gaussian distribution

Resampling

Parameter-space loss with statistical normalization
Loss

Synthetic images to train
Distribution provided by a PCA face model

Sampling
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Rendering face images with 350 parameters
Parameterization

Comparison to learning-based approaches

Comparison to optimization-based approaches

Quantitative comparison


