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Controllable Image Generation needs disentanglement

e Controlling a single object
in the image should not
change irrelevant objects

e Disentanglement is hard
in 2D generative models

GIRAFFE

Niemeyer, Michael, and Andreas Geiger. "Giraffe: Representing scenes as compositional generative neural
feature fields." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2021.



GIRAFFE: Construction
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GIRAFFE Architecture
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Generative Neural Feature Fields from GRAF

Z

Lzl ~ N(0,1), T ~ pr

1
&
2
51

z2, 22 ~ N 01}T>~P’r

2l ~ \(0 1) Ty ~pr

-
Sample V Latent Codes
and Transformations

Sampled shape and

> hélr. (fsl_p-"’r]j)

d; d.) 4
appearance code v dy)
£~ pe —— e

3D Point (5
Sample Camera Pose ——"x' "“'}(xu)'

—;- N ‘\'
3D Poin| m‘ (f

N Generative
Neural Feature Fields

—] hgg (f%,0%)

(tg.)| = 1 | [F] > &

Volume Rendering

—_—

g
a
 S—

<

Compasition
Operator

N - L(0,0)
Neural Rendering ! Po

Discriminator
N,
- Hy x ij

location input Generator Gig

hg : REx x REa x RMs x RMa 5 RT x RMs

4
(p(x),7(d)}zs, 2a) = (0, 1)

Niemeyer, Michael, and Andreas Geiger. "Giraffe: Representing scenes as compositional generative neural
feature fields." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2021



Generative Neural Feature Fields from GRAF
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Composition of objects by summation
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3D Volume Rendering in feature space
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2D Neural Rendering
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Feature space to image space, achieved by 2D CNN
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GIRAFFE is better, lighter, and faster at generation

Cats CelebA Cars Chairs Churches 2D GAN Plat. GAN BlockGAN HoloGAN GRAF Ours
2D GAN [59] 18 15 16 59 19 1.69 381.56 4.44 7.80 0.68 041
gllféli}%[[ ]] 34178 36291 24919 14919 22482 Table 3: Network Parameter Comparison. We report the
HoloGAN [7] 27 25 17 59 31 number of generator network parameters in million.
GRAF[/7] 26 25 39 34 38
Ours 8 6 16 20 17

- : e Better FID score for all
Table 1: Quantitative Comparison. We report the FID

score ({) at 642 pixels for baselines and our method. reSO| utions
CelebA-HQ FFHQ Cars Churches Clevr-2 e Much less pa rameters
CeaDCom B 0 4 s o e Rendering time reduced
GRAF[/7] 49 59 95 87 106
Ours 21 2 26 30 31 from 1595.0 ms to 5.9 ms
Table 2: Quantitative Comparison. We report the FID from [77] with 2562 piXG|S

score () at 2562 pixels for the strongest 3D-aware baselines
and our method.
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Scene disentanglement learned w/o supervision

e Represents foreground

Background i - do . . and background as

2 separate objects
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Final L - . complete background is in
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Results: Rotation

Rotation
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Results: Translation

Horizontal Translations Vertical Translations
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Results: Changing Foreground / Background

Changing Object Appearance Changing Background
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Results: Adding Objects

Adding Objects in CLEVR Adding Object in Cars (OOD)
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Limitation: Bias of Dataset

Rotation in CelebA
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