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3D-aware GANs
• Goal : to generate 3D scenes
• Dataset: 2D images

Train a Generator

Problem of previous methods

D
Real/Fake 

NeRFs :
multi-view images 
= 3D supervision

3D-aware GANs :
Rendered 2D images should be realistic
= no 3D supervision
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Motivation
• Who cares the backgrounds?
• Smart trick from the graphics community:

Rendered image·
Peripherals: approximated models

Salient objects: detailed 3D models

Method

• Broken foreground geometry

• Lacks detail in geometry

• Face sticking to the wall

• We do not have 3D supervision in 3D-aware GANs.

• Let’s split a scene into a foreground and a simple background!
> Foreground model : A typical 3D scene representation (tri-plane[1], NeRF[2])
> Background model : A spherical surface with a fixed radius.

Note: The background model does not produce density.
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• Modified volume rendering:
The occupancy of the background is 1. 

• Loss for FG-BG separation:

• Foreground density reg ℒ!" [3]:

Results
• Results on FFHQ/ AFHQv2-Cats

• Qualitative comparison: inversion of  real images
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StyleNeRF Ours (BallGAN-S)
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• Applications • Training stability

*  Part of the work was done during an internship at NAVER AI Lab.
† Corresponding author.


