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Unsupervised object segmentation
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Unsupervised object segmentation
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Learning to generate layered scenes with GAN
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Learning to generate layered scenes with GAN
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Degenerate solutions
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What is a correct partition?
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Random shifts
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Random shifts
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Invalid partition = invalid scene after a small shift Valid partition = valid scene after a small shift
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Avoiding degenerate solutions
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Avoiding degenerate solutions
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Learning with perturbations
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Learning with perturbations

Background

Image composition

Foreground

©

-

Mask Background 1-Mask  Foreground Mask Composite image

1)|

z~N (0,

: shifted shifted shifted (fake)
Random shift
pNU P : \

. 4 Real

Minimum mask loss > /
Fake
28

Real image



Generation results
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Learning to segment
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Segmentation results
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Emergence of Object Segmentation in Perturbed Generative Models

We train a generative model that produces a layered image
representation: background, foreground and mask.

We render a full image through alpha compositing.
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We notice that if the segmentation is valid, we can apply a small random
shift to the foreground and still get a valid composite image

Example: If background and foreground images are the same, any mask
produces a valid composite image
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We add a loss term to avoid empty masks j
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If the generated mask is empty, the composite image is valid even when
we shift the foreground
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Learning to generate la scenes Implementation Ablation study

We train a StyleGAN with two generators, separate for a background and

a foreground with a mask. It is trained so that the composite images with
a shifted foreground render vanlid scenes.
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We define two loss terms on generated masks to encourage binarization
and assert minimum mask coverage and add them to WGAN-GP generator

loss. Liize = NEsn(0,1,) [ max {0, = YMN|G(2)1}]

\_ Lbinary = 72E1~N(0.I.4) [min {Gm(z)v 1- Gm(z)} ]

StyleGAN trained on 100k

2 =**L Wl images for 4 categories

) T 'Y'\_,‘ from LSUN object dataset:
"% Car, Horse, Chair, Bird.

Minimum mask coverage
set to 25%, 20%, 15%,
15% respectively.
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Generator results

We validate the
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We train the generator on a dataset with two object categories
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Segmentation

We train encoders with a fixed generator to get segmentation for real
h 2
images Cauto = Exnp, |78 — 2|, + Exnp, [ Dicw(z) ~ Deow ()
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