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Background

3D Face Reconstruction

Applications:

• Face Recognition
• Manipulation 
• Facial animation 
• …

Tianye Li, Timo Bolkart, Michael J. Black, Hao Li, and Javier Romero ,Learning a model of facial shape and expression from 4D scans. In ToG, 2017.



Previous Work

Details Representation:

• Vertices movements 
• Bump maps
• Normal maps 
• Displacement maps

Training Data:

• High-fidelity 3D scans
• Multi-view images
• In-the-wild images



Goal

Details Representation:

• Vertices movements 
• Bump maps
• Normal maps 
• Displacement maps
• Implicit Signed Distance Function 

Training Data:

• High-fidelity 3D scans
• Multi-view images
• In-the-wild images
• Single real image

3D Face Details Recovery from Single Image



Insights

Yariv, Lior and Kasten, Yoni and Moran, Dror and Galun, Meirav and Atzmon, Matan and Ronen, Basri and Lipman, Yaron. Multiview Neural Surface Reconstruction by Disentangling Geometry and Appearance. In NIPS 2020.

Implicit surfaces contain flexible resolutions and meaningful geometric details.
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Implicit Representation
(Texture Completion, 
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Our Method: PBIDR

StyleGAN Encoder

Projection
&

Generation
&

Fusion

Occlusion-Robust Texture Completion Texture-guided Facial Geometric Detail Recovery

Geometric Network Diffuse
Albedo

Specular
Shading

Diffuse
Shading

Poisson
Blending

Rendered multi-view images

R

C

𝓐⊙𝓓+ 𝒂𝒔𝓢
color

Coarse
mesh

Detailed 
surface

R Renderer

C Camera

Surface point and specular normal

Mesh point and diffuse normal

Face Parsing

3DMM Fitting

𝓐

𝓓

𝓢

x𝒑

G𝒄

n𝒑

n𝒑∗
x𝒑∗

Ray

PBIDR

G𝒇

Diffuse
Normal

Specular
Normal



Ablation: PBIDR



Results: Texture Completion

Input UV-GANOSTeCOurs Deep3D



Results: Details Recovery
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Results: Details Recovery

Input GT Ours DFNRMVS IDRMVFNet



Results: Self-supervised decomposition 
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MoreVisualization Results
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MoreVisualization Results



Conclusion: Methodology 

l A novel method for facial details recovery, without 
requiring vast facial images or 3D scans.

l Physically-based implicit differentiable rendering function
for precise details recovery.



Thanks for listening!

More Information
• Paper
• Source Code


