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1. My own path and projects

* Developments in the machine learning world
2. Creative Al

* Generative art

* Al-assisted creativity
3. Connections to machine learning research

4. Connections to the real world...



My path: 2014, topological sculptures

biomedical imaging & computational

algebraic topology photography & computer vision




My path: 2014, topological sculptures

Eva Hild sculptures

3D reconstruction

DOI:10.1145/2001269.2001293

Building Rome in a Day

By Sameer Agarwal?, Yasutaka Furukawa?, Noah Snavely, Ian Simon®, Brian Curless, Steven M. Seitz, and Richard Szeliski

Abstract
We present a system that can reconstruct 3D geometry
from large, unorganized collections of photographs such
as those found by searching for a given city (e.g., Rome) on
Internet photo-sharing sites. Our system is built on a set
of new, distributed computer vision algorithms for image
matching and 3D reconstruction, designed to maximize
parallelism at each stage of the pipeline and to scale grace-
fully with bot
available con
strate thatiti.
collections w,; .
less than a da".,
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enormous—whereas prior methods operated on hundreds
or at most a few thousand photos, we seek to handle collec-
tions two to three orders of magnitude larger. Fourth, the
algorithms must be fast—we seek to reconstruct an entire
city in a single day, making it possible to repeat the process
many times to reconstruct all of the world’s significant cul-
tural centers.

Creating accurate 3D models of cities is a problem of
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“Can we do few-shot 3D reconstruction of these sculptures?”

“No. Too hard. Build me this tool.”



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

My path: 2014, topological sculptures

3| Mayavi2 - The 3D data visualizer

File Visualize View Tools Help

Mayavi

& X | MayaviScene 1 [£) |

A CAD tool for modeling 3D-printable topological sculptures

4 Mayavi Scene 1
4 ScalarScatter
4 Colors and legends
Glyph
4 LineSource
4 Stripper
4 Tube
4 Colors and legends
Surface
4 ScalarScatter
4 Colors and legends
Glyph
4 LineSource
4 Stripper
4 Tube
4 Colors and legends
Surface
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Mayawi object editor
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My Path: 2016, FlyArt

A Neural Algorithm of Artistic Style
Leon A. Gatys,>3* Alexander S. Ecker,**® Matthias Bethge!>

"Werner Reichardt Centre for Integrative Neuroscience
and Institute of Theoretical Physics, University of Tiibingen, Germany
2Bernstein Center for Computational Neuroscience, Tiibingen, Germany
3Graduate School for Neural Information Processing, Tiibingen, Germany
“Max Planck Institute for Biological Cybernetics, Tiibingen, Germany
. Co : - . " Medicine, Houston, TX, USA
mail: leon.gatys @bethgelab.org
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My Path: 2016, FlyArt

1. Semantics

“n

WHAT
THE
FUCK
1S A
CELEBRITY

2. Emotional

3. Knowledge Grounded

“Roses” - Outkast

The Roses of Heliogabalus, Sir
Lawrence Alma-Tadema



My Path: 2016, FlyArt

WikiArt dataset
* 121,405 paintings
e 2,539 artists

Match based on
content_similarity(painting_title, lyric)
emotion_similarity(painting_title, lyric)

emotion_similarity(painting, lyric)



My Path: 2016, FlyArt
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My Path: 2017, Artistic Influence GANs

Wasserstein GAN

Martin Arjovsky', Soumith Chintala?, and Léon Bottou'*

1Courant Institute of Mathematical Sciences
2Facebook AI Research

WikiArt dataset
* 121,405 paintings
e 2,539 artists

* Influence graph!

Morris Louis

e

Morris Louis Bernstein

2orn: November 28, 1912; Baltimore, United States i
Died: September 7, 1962; Washington, United States i
Active Years: 1948 - 1962

Nationality: American

Art Movement: Abstract Expressionism, Post-Painterly
Abstraction

Painting School: Washington Color School
Genre: abstract
Fleld: painting

Influenced by: Helen Frankenthaler, Joan Miro, Jackson
Pollock

Influenced on: Frank Stella, Ellsworth Kelly, Washington
Color School

Photo credit: Archives of American Art, Smithsonian Institution
Art institution: Maryland Institute College of Art (MICA),
Baltimore, MD, US

Friends and Co-workers: Kenneth Noland, Jack Tworkov,
Arshile Gorky, David Alfaro Siqueiros

o
WIK

pedia: en.wikipedia.org/wiki/Morris_Louis &

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?



My Path: 2017, Artistic Influence GANs

g )

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 Edvard Robert Franz
Munch Delaunay Marc
Step 4: at inference, specify influencers, generate art \ J

Influencers

LST™
Embedding
v

|




My Path: 2017, Artistic Influence GANs

Single influencer

Morris Louis William Turner Paul Klee

Two influencers Three influencers

Paul Klee, William Judy Chicago, Caravaggio, de Kooning,
Turner Thomas Cole Raphael, Picasso



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

Text prompt: “A colourful cubist painting of a parrot in a cage”. VQGAN+CLIP made with NightCafe Creator. cyberpunk forest



My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)
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“To Lift"
- Richard Serra

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

Experiments

“to lift a sheet of

vulcanized rubber”
- VQGAN + CLIP

“to crumple metal”
- VQGAN + CLIP



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?

Anamorphic art

GODEL,ESCHER,BACH:

an Eternal Golden Braid

I rit of Lewis Carroll




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)

parameters rendered 2D views of 3D supershapes fitnesses

18.32

30.99

1450

Optimization loop with genetic algorithm




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

Superformula: powerful, parameter-efficient generator

™ mn —_—
cos(%ﬁe) < sin(%‘ﬁ) 3 nq

a b

|
+

()

3451010 4121515 71066 5444

5277 521313 4111 417 )

pEnp — -\. '.l ~/< rd /// \\\ \
— e — N P
™~ . "/ ",r\\?\ \\ // /
| v / / O

L/ .
6178 2222 41@56505 20.5 0.5 0.5
‘Q:;::\I |~ / \ / \ / \\
/,fi \< / //-f” . —
. . e
3050505 51 1 2111 73417
\ — _ )
| ~— ( ) g N
,/ \\ / NS
8 6148 7284 405054

]‘ .‘1 \ ,/’ // ‘\ N P //
\ - (.~ | \/
_ / \_/ /_\', |
805058 16 0.50.5 16 3301515 4301515
[ VY g i
—~\ i <N VY / \\ [
\ / S _— b \ !
~N

—
~ N

\ / |
/’ \\ = e \ f \ |
[ J 4 i/ \\\L N - 7// "\—»x . o /’,




My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)
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broccoli Petri dish alligator lizard volcano dragonfly hammerhead shark

elephant’s head explosion turkey peony record player flying saucer




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

record player dragonfly
elephant’s head hammerhead shark
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My path: 2021, Evolving Evocative 2D Views of 3D Objects (CLIP-guided)

Zero-Shot Text-Guided Object Generation with Dream Fields

Ajay Jain!?* Ben Mildenhall? Jonathan T. Barron? Pieter Abbeel Ben Poole?

bouquet of flowers sitting in a clear glass vase.

: n % \%? =V
; : () ) {
. "y n
< < <« o
j c ; a small green vase displays some small yellow blooms.
Neural Radiance Field a slug crawhng on the ground around flower petals.
Augmented LCLIP
Rendering 4

Caption: “Washing blueberries” I:> SRR

Figure 1. Given a caption, we learn a Dream Field, a continuous volumetric Figure 2. Example Dream Fields rendered from four
representation of an object’s geometry and appearance learned with guidance perspectives. On the right, we show transmittance from
from a pre-trained model. We optimize the Dream Field by rendering images the final perspective. We create diverse outputs using
of the object from random camera poses that are scored with frozen pre- the compositionality of language; these captions from
trained image and text encoders trained on web images and alt-text. 2D MSCOCO describe three flower arrangements with dif-
views share the same underlying radiance field for consistent geometry. ferent properties like context and color.

Svl [cs.CV] 2 Dec 2021




Generative Art

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

History

 1700’s: Musikalisches Waurfelspiel (“musical dice game”)
* 1960’s —: computer-aided generative art

* 1960’s, 1990’s — : generative music

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

e pb.js — Lauren McCarthy

Figure 1.2. Brian Eno’s Discreet Music album included a diagram on the sleeve explaining the synthesizer and tape-loop feedback system by

which the music had been produced.

Operational diagram for “Discreet Music” output stored on master tape
The black line indicated the signal path <
delay retumn

Synthesizer vath
degital recall system

'''''''

=31 graphic equalizer I_) echo unit I.A

tape recorders
A 4
combined monitor output

)Juadrilateres




Generative Art: instruction-based

Sol LeWitt (check out Mass MOCA)

SOL LEWITT
A SPHERE LIT FROM THE TOP,

FOUR SIDES, AND ALL THEIR COMBINATIONS
PHOTOGRAPHED BY JEREMY ZIEMANN
PUBLISHED BY FRAENKEL GALLERY
SAN FRANCISCO, 2004
EDITION OF 19 AND 6 ARTIST PROOFS

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 Growing Neural Cellular Automata
Differentiable Model of Morphogenesis
R
i:_ 1,
-
1,
-
Loss Applied

‘Seen’ ‘Unseen’



Generative Art: visual generations

Leci nest nas une fufie.

The Treachery of Images, Reneé Magritte

THIS IS NOCT A WAFFLE IRON

THIS IS WOT AN ELECTRIC FAN THIS IS NOT BASKETRA THIS IS NOT A SKI MASK

THIS IS NOT A FORKLIFT THIS IS NOT A RULER THIS IS NOT A SEWING MACHINE THIS S TSZNOTASHRA

THIS IS NOT AN ELECTRIC FAN

The Treachery of ImageNet, Tom White (2017) ey ag s 53 pRglR pesae s 15 ot 4 sean s 15 wer & rencer




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.”
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Al-assisted Creativity: ideation and assistive tools

Wordcraft: a Human-Al Collaborative Editor for Story Writing

Andy Coenen Luke Davis Daphne Ippolito Emily Reif Ann Yuan
Google Research
{andycoenen,lukedavis,dei,ereif,annyuan}@google.com

Abstract models as unintended outputs can be creative op-
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g to begin. The man
was wearing a pair of dark was wearing a pair of dark more descriptive
goggles and a heavy woolen cap. goggles and a heavy woolen cap.
He began trotting along the path, helding the lantern
and he had a sword, and outin front of his face. As he got closer to the ight be
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goggles and a heavy woolen cap.
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The old man stumbled towards the light, his lantern
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p,and a
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th .
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out in front of his face. As he got

closer to the light he could The man was about 1o take his first step in a long
make out another figure ahead, n visualize

visualize Jo
share vath wordcraft

share with wordcraft who was also holding a lantem.
The next instant he is teleported into a room filed

Figure 1: The Wordcraft editor. Left: The assistant offers to continue the text at the user’s cursor. Middle: After
pressing “get continuations” the user is shown several continuations to choose from. Right: The assistant offers to

rewrite or elaborate upon the selected text. Demo: http://bit.ly/wordcraft_video.

Magenta Studio (v1.0)

Magenta Studio is a collection of music plugins built on Magenta’s open source tools and
models. They use cutting-edge machine learning techniques for music generation.

These tools are available both as standalone applications and as plugins for Ableton Live. To
find out more information, choose one of the links below:

= Ableton Live Plugins ﬁ Standalone Applications

CONTINUEE GENERATE 4 BARS DRUMIFV

Output Location

— NYC LES Coleman Skatep

¢ Back to Scene

Video editing powered by artificial intelligence.

All on the web.

TRY RUNWAY FOR FREE —

(D]

Save Mask




Connections to machine learning research

"I've made it to the forest." You think as a drop of water falls on your nose. You look
up and see dark clouds filling the sky.

* Controllability (along human dimensions) =g

¢ Safety % You make a temporary forest shelter.

e Creativity and intrinsic motivation / information theory

T 4 3 You decide to make a temporary shelter out of

' d branches and leaves. The rain pours on your new
temporary shelter, but you are dry.

* Novelty and provenance of generations

1 You are awakened by the crackling of the fire.
You look up and see a man standing by it.

 Emergent behaviors in multi-agent reinforcement learning

* Procedural generation

Formal Theory of Creativity, Fun,
and Intrinsic Motivation (1990-2010)
© Deepiving R e his sneaker does not exist Jingen Schmidhuber

Open-Ended Learning Leads to Generally

g (RL) to maximize

Capable Agents

Open-Ended Learning Team*, Adam Stooke, Anuj Mahajan, Catarina Barros, Charlie Deck, Jakob Bauer, Jakub Sygnowski, Maja
Trebacz, Max Jaderberg, Michael Mathieu, Nat McAleese, Nathalie Bradley-Schmieg, Nathaniel Wong, Nicolas Porcel, Roberta
Raileanu, Steph Hughes-Fitt, Valentin Dalibard and Wojciech Marian Czarnecki

DeepMind, London, UK

est task: Capture the Flag

" - l
P cks p the Brings the p rple cube to its Blue agent comes Blue agent retrieves
opponent's purple cube opponent’s cube black cube on its grey flo and tags red agent its black cube

Figure 1 | Example zero-shot behaviour of an agent playing a Capture the Flag task at test time. The agent has trained on 700k games, but
has never experienced any Capture the Flag games before in training. The red player’s goal is to put both the purple cube (the opponent’s
cube) and the black cube (its own cube) onto its base (the grey floor), while the blue player tries to put them on the blue floor — the cubes
are used as flags. The red player finds the opponent’s cube, brings it back to its cube at its base, at which point reward is given to the
agent. Shortly after, the opponent, played by another agent, tags the red player and takes the cube back.

T —

pranella

a thin triangular piece of toast, usually fried, served as part of a meal

a word that does not exist; it was invented, defined and used by a
machine learning algorithm.

Link / New word [ Write your own
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regularity if it is
iively short program
predicting some of
ise is unpredictable
bserver, a pattern is
sing if the observer
able to /earn it. The
isely measured and
arate RL controller
ace the controller is
rising data.
ment this idea. They
tists or artists with
:l of the world and
their models. thev

p—



Connections to the real world... who gets credit?

Al Art at Christie’s Sells for
$432,500
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“Edmond de Belamy, from La Famille de Belamy,” by the French art collectiv¢
Obvious, was sold on Thursday at Christie’s New York. Christie's

T — ——

, §=% Robbie Barrat
@videodrome

left: the "Al generated" portrait Christie's is auctioning
off right now

right: outputs from a neural network | trained and put
online *over a year ago”.

Does anyone else care about this? Am | crazy for
thinking that they really just used my network and are
selling the results?
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Who Gets Credit for Al-Generated Art?

T Ziv Epstein,
| A < | AQQ] Who gets | .. e

I

Crowd Technologist Artist Curator ELIZA
J

i

Crowd Technologist Artist Curator
T — e

—{ | @@ AI as tool
D Alasagent

E Alastool
— O Alasagent




Check out the NeurlPS Machine Learning for Creativity and Design Workshop

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

Machine Learning for

11:15 | Welcome and Introduction
Presented by Mattie Tesfaldet; Zoom

Creativity and Design

What’s the State of the 'Art' in Machine Learning? The
Creativity workshop explores applying the latest ML 11:30 | Poster Session 1
technologies in art and design. Al iosters; Oiscord

December 13. Online 12:30 | Computers, Creativity, and Lovelace
1 :
Speaker Presentation by Mark Riedl; Zoom

13:00 | Al for Augmenting Human Creativity
Speaker Presentation by Devi Parikh; Zoom

13:30 | Interspecies Intelligence in Pharmako-Al
Speaker Presentation by Kenric Allado-McDowell; Zoom

14:00 | Art Show
Zoom

14:30 | Q&A Panel Discussion 1
Mark Riedl, Devi Parikh, and Kenric Allado-McDowell, moderated by Mattie
Tesfaldet; Zoom + Rocketchat

15:00 | Social 1
Discord

15:30 | StyleCLIPDraw: Coupling Content and Style in Text-to-Drawing Synthesis
Paper Oral by Peter Schaldenbrand et al.; Zoom

15:40 | Soundify: Matching Sound Effects to Video
Paper Oral by David Chuan-En Lin et al.; Zoom

15:50 | Controllable and Interpretable Singing Voice Decomposition via Assem-VC
Paper Oral by Kang-wook Kim et al.; Zoom

Elhoseiny, Mohamed and Jha, Divyansh. The Corona Monster. 2020. Al Art Gallery,
Online.



