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We made incredible progress!
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Goodfellow et al. GAN

Podell et al. SD-XL



Memorization is 
problematic!



NeurIPS’23CVPR’23



Stable diffusion memorizes some training examples!
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Somepalli et al. Diffusion Art or … (CVPR’23)
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Sparks of Style Memorization? !

Somepalli et al. Diffusion Art or … (CVPR’23)



…the collection of global characteristics of an image that are 
identified with an artist or artistic movement. These 
characteristics encompass various elements such as color 
usage, brushstroke techniques, composition, and perspective.

What is style?



Current feature extractors prioritize content

Query 
image

StyleStyle + Content



Major challenges

• How to extract style?


• How to evaluate style?



Benchmark

• WikiArt - 

• 80096 images - 1119 artists and 27 

genres

• Chance prob. - 0.09%


• DomainNet -

• Six different domains: Clipart, 

Infograph, Painting, Real,Quickdraw, 
and Sketch.


• Chance prob. - 20%



Contrastive Style Descriptors
Two main contributions

• Training loss


• Multi-label CL 


• SSL w/o photometric 
augmentations (Gaussian Blur, 
Color Jitter etc)

- 0 1 0 1 1



Contrastive Style Descriptors
Two main contributions

• Style Dataset: LAION Styles


• 511,921 images, 3840 style tags


• (Deduped, overly represented tags removed)



Results



Error Analysis on WikiArt



Stable Diffusion Study 
Synth data creation



Style Matches



Style Matches



Can we predict if SD knows a style?

0.4 0.5 0.6 0.7 0.8 0.9
General Style Similarity

0.4

0.5

0.6

0.7

0.8

0.9

C
on

st
ra

in
ed

St
yl

e
Si

m
ila

ri
ty

-
w

om
an

amano

antoine blanchard

anton fadeev

carne gri±ths

dante gabriel rossetti

ferdinand knab

georges seurat

greg rutkowski

gustav klimt

ivan bilibin

leonid afremov

roy lichtenstein

ruan jia

thomas cole

vincent van gogh

wadim kashin

william turner

p = ΣiC(oi)

q = ΣiC(gi)

GSS = p . q

o - original images

g - generated images w/o constraint


C - feature extractor



Can we predict if SD knows a style?



https://decrypt.co/150575/greg-rutkowski-removed-from-stable-diffusion-but-brought-back-by-ai-artists



Potential directions

• Further clean up the dataset


• More exhaustive arch search or improve the training


• Style definition is flawed. Maybe train on movements


• Style detection in more complicated prompts


• We observed style doesn’t always transfer



Downstream applications
• Use CSD to improve style transfer in diffusion 


• RB-Modulation paper - https://arxiv.org/abs/2405.17401


• Dataset cleanup and curation


• StyleBreeder - https://arxiv.org/abs/2406.14599

https://arxiv.org/abs/2406.14599


Thank you!

gowthami_s

somepago.github.io

http://somepago.github.io


Prefer one artist over the other?



Can we predict which styles generalize?
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Can we predict which styles generalize?
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