Projected GANs Converge Faster
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TL;DR: Training GANs in pretrained feature spaces
improves image quality, training speed, and sample
efficiency.

The Discriminator’s Task is two-fold

In GAN training, the discriminator aims to distinguish real from fake samples. On

closer inspection, the discriminator’s task is two-fold

1. Learn a representation of the input space (projects the real and fake samples
iInto a meaningful space)

2. Discriminate based on this representation

We explore the utility of pretrained representations to facilitate the

discriminator’s task and improve and stabilize GAN training.

Exploiting the Full Potential of
Pretrained Features

Key components:

e Pretrained Feature Network F

e Feature Pyramids via random projections:
o Cross-channel mixing (CCM)
o Cross-scale mixing (CSM)

e Multi-scale discriminators
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Large Datasets (2562)
CLEVR FFHQ Cityscapes Bedroom Church
SAGAN [69] 26.04 10M 1621 10M 1281 10M 14.06 10M 6.15 10M
STYLEGAN2-ADA [25] 10.17 10M 732 10M 835 10M 1153 10M 585 10M
GANSFORMERS [20)] 924 10M 742 10M 523 10M 6.15 10M 547 10M
FASTGAN [35] 324 10M 1269 10M 878 18M 824 48M 843 89M
PROJECTED GAN 089 45M 339 7.1M 341 1.7M 152 52M 159 92M
PROJECTED GAN* 339 05M 356 7.0M 460 11M 258 15M 318 1.1M
STYLEGAN2* [25,26,68] 5.05 25M 362 25M - - 265 70M 339 88M
Small Datasets (2562)
Art Painting Landscape  AnimalFace Flowers Pokemon
STYLEGAN2-ADA [25] 43.07 32M 1599 63M 6090 22M 21.66 38M 4038 34M
FASTGAN [35] 4402 0.7M 1644 1.8M 62.11 02M 2623 08M 81.86 25M
PROJECTED GAN 2796 08M 692 35M 1788 10M 1386 1.8M 26.36 0.8 M
PROJECTED GAN* 40.22 0.2M 1499 0.6M 58.07 0.02M 21.60 0.2M 36.57 03M




