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Outline

1. My own path and projects 

• Developments in the machine learning world


2. Creative AI

• Generative art

• AI-assisted creativity


3. Connections to machine learning research

4. Connections to the real world…



algebraic topology biomedical imaging & computational 
photography & computer vision

My path: 2014, topological sculptures



“Can we do few-shot 3D reconstruction of these sculptures?”

“No. Too hard. Build me this tool.”

Eva Hild sculptures 3D reconstruction

My path: 2014, topological sculptures

https://www.youtube.com/watch?v=sQegEro5Bfo


My path: 2014, topological sculptures

A CAD tool for modeling 3D-printable topological sculptures



My Path: 2016, FlyArt



1. Semantics 2. Emotional 3. Knowledge Grounded

“Roses” - Outkast

The Roses of Heliogabalus, Sir 
Lawrence Alma-Tadema


My Path: 2016, FlyArt



WikiArt dataset 
• 121,405 paintings

• 2,539 artists


Match based on 
content_similarity(painting_title, lyric)

emotion_similarity(painting_title, lyric)

emotion_similarity(painting, lyric)

My Path: 2016, FlyArt



My Path: 2016, FlyArt



My Path: 2017, Artistic Influence GANs

WikiArt dataset 
• 121,405 paintings

• 2,539 artists


• Influence graph! 

Can we develop a GAN to answer “what if” questions? 

• What if Banksy had met Jackson Pollock during his formative years? 

• What if David Hockney had missed out on the Tate Gallery’s famous 
1960 Picasso exhibition? 



Step 1: compute painting embeddings

Step 2: compute artist embeddings 


Gaussian mixture model over painting embeddings 
(painters often have multiple artistic periods)


Step 3: use artist embeddings to train Artistic Influence GAN

Step 4: at inference, specify influencers, generate art

My Path: 2017, Artistic Influence GANs



Single influencer

Two influencers Three influencers

My Path: 2017, Artistic Influence GANs



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)



How well do CLIP-guided 2D generations capture 3D objects semantics?

Experiments

My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)



Can we generate CLIP-guided 2D art by first generating the 3D object?

My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)

Anamorphic art



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)

1. Generate 3D object and 2D view 
2. Score using ImageNet model or CLIP 
3. Repeat (optimization loop)



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)

Superformula: powerful, parameter-efficient generator



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)

record player

elephant’s head hammerhead shark

dragonfly



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)



Generative Art

History

• 1700’s: Musikalisches Würfelspiel (“musical dice game”)

• 1960’s —: computer-aided generative art

• 1960’s, 1990’s — : generative music

• 2001: "Processing” language — Casey Reas, Ben Fry


• p5.js — Lauren McCarthy

“Thinking about designing not the object — but a process to generate objects.” 

Vera Molnar, Structure de Quadrilatères 



Generative Art: instruction-based

Sol LeWitt (check out Mass MOCA)


Six-part drawing. The wall is divided horizontally and vertically into six equal parts. 1st part: On 
red, blue horizontal parallel lines, and in the center, a circle within which are yellow vertical parallel 
lines; 2nd part: On yellow, red horizontal parallel lines, and in the center, a square within which are 
blue vertical parallel lines; 3rd part: On blue, yellow horizontal parallel lines, and in the center, a 
triangle within which are red vertical parallel lines; 4th part: On red, yellow horizontal parallel lines, 
and in the center, a rectangle within which are blue vertical parallel lines; 5th part: On yellow, blue 
horizontal parallel lines, and in the center, a trapezoid within which are red vertical parallel lines; 
6th part: On blue, red horizontal parallel lines, and in the center, a parallelogram within which are 
yellow vertical parallel lines. The horizontal lines do not enter the figures.



Generative Art: cellular automaton, evolutionary algorithms

Conway’s Game of Life



Generative Art: visual generations

The Treachery of ImageNet, Tom White (2017)

The Treachery of Images, René Magritte



Generative Art: (human behavioral) data for generative art

Fernanda Viégas and Martin Wattenberg, Live Wind Map, 2012

“Although we made the wind map as an 
artistic exploration, we've been 
surprised by the kinds of things people 
use it for: bird watchers have tracked 
migration patterns; bicyclists have 
planned their trips; and we've even 
seen conspiracy theorists use it to track 
mysterious chemicals in the air.”



AI-assisted creativity: co-creation

Sougwen Chung



AI-assisted Creativity: ideation and assistive tools



Connections to machine learning research

• Controllability (along human dimensions)

• Safety

• Creativity and intrinsic motivation / information theory

• Novelty and provenance of generations

• Emergent behaviors in multi-agent reinforcement learning

• Procedural generation



Connections to the real world… who gets credit?



Check out the NeurIPS Machine Learning for Creativity and Design Workshop

https://neuripscreativityworkshop.github.io/2021/


