Diffusion Models as Artists

Are we Closing the Gap between Humans and Machines?
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One-Shot Drawing Task (LAKE ET AL 2015)
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One-Shot Drawing Task (LAKE ET AL 2015)
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One-Shot Drawing Task (LAKE ET AL 2015)

Omniglot (Lake et aL 2015) Quick, Draw ! (Ha et AL 2017)
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Task Evaluation : Originality vs Recognizability Bourn et AL 2022)



Task Evaluation : Originality vs Recognizability Bourn et AL 2022)

Evaluated
using a one-

shot
classifier

55D -1 C)|

2

Exemplar Variation



Task Evaluation : Originality vs Recognizability Bourn et AL 2022)

Evaluated
using a one-

shot
classifier

&

Classifier
Good decision boundary

generalization

o : Generated samples

Recognizability
(classification accuracy)

Exemplar

Originality
(Mean distance to exemplar) “ f( C@ ) - 1 (f\{ )“

2

Exemplar Variation



Task Evaluation : Originality vs Recognizability Bourn et AL 2022)

Evaluated
using a one-

shot
classifier

3 @

Classifier
Bad Good decision boundary
generalization generalization

o : Generated samples

Recognizability
(classification accuracy)

Exemplar

generalization

Originality
(Mean distance to exemplar) “ f( Cﬁ ) - 1 (f\{ )“

2

Exemplar Variation



Models in the Originality vs. Recognizability Space Boutin ET AL 2023)
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Models in the Originality vs. Recognizability Space Boutin ET AL 2023)

Data : VAE DataQ GAN

VAE over-generalizes GAN drops modes

(LucAs ET AL 2019)
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Generalization Curves : Recognizability = f(Originality)
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Generalization Curves : Recognizability = f(Originality)
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Generalization Curves for Diffusion models
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Important Features for Humans and Machines
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* Human importance maps collected using the
ClickMe Challenge (LINSLEY ET AL 2019)




Important Features for Humans and Machines

Help the Al recognize this drawing before time runs out!

* Human importance maps collected using the microwave
ClickMe challenge (LinsLey ET AL 2019)
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Important Features for Humans and Machines

Help the Al recognize this drawing before time runs out!

* Human importance maps collected using the microwave
ClickMe challenge (LinsLey ET AL 2019)

» CFGDIM importance maps using attribution methods
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Conclusion/Discussion

Diffusion models well approximate non-original human drawing

BUT fail at modeling original drawings

Few localized features = room for creativity ?
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