creativity cannot
e computed
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Hi, 'm Hidde &

Web standards at the Dutch government (like
WCAG, WCAG-EM and EN 301 549)

Advisory Board at W3C

Blogger at hidde.blog

Here in personal capacity
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| love
computers



put we tend ta
overestimate
their power




we tend to
pverestimate
tech progress




Eloan Musk reveals plans for high X 4

O 8 www.theverge.com/2013/8/12/4614940/elon-musk-reve El 120 22

model capable ot transportmg cars. On a Iollowing conterence call,

Musk said he expected a prototype unit might take only three or four
years to complete given the right project leader, including a couple
years to acclimate themselves to the project. "If it was my top priority, |
could probably get it done in one or two years."




20 0 E] Eloan Musk reveals plans for high X 4
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CIVUDO
to the project. "If it was my top priority, I
could probably get it done in one or two
years."




% Gates plans an end to spamin t X 4+

O 8 www.independent.co.uk/news/business/news/gates-plans-an-end-to-spam-in-two-years-75265.html
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Gates plans an end to spam in two years

Coimdass VE lameines INNL ALDO CMT o [l cmmmman $e /ﬁ\ m

"Two years from now, spam will be solved,” he told a select group of
World Economic Forum participants in Davis, Switzerland. Gates said his
company is working on a "magic solution” based on the concept of "proot”
- identifying the sender of the e-mail.

petrifying new weapon

"Two years from now, spam will be solved,” he told a select group of

World Economic Forum participants in Davis, Switzerland. Gates said his
Paul makes controversial

company is working on a "magic solution” based on the concept of "proof” admission after beating Tyson

- identifving the sender of the e-mail.

Ukraine latest: Fury in Moscow
as Kyiv to use US missiles in
Russia

One method involves requiring the sender to solve a puzzle that only a
flesh-and-blood person can handle. Another is a "computational puzzle"
that a computer sending only a few messages could easily handle, but that

Popular videos

would be prohibitively expensive for a mass-mailer.
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Latest from CR
Sponsored content

British Airways ads

Why NFTs are the future of L e
creatlve expreSSIOH e 22/10/2025

Non-fungible tokens (NFTs) have received plenty of media attention, but their B Clarks opens new
2=  museumto
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BY YUGALABS & ¢ ETHEREUM € 9,988 APR 2021 PFPS

FLOOR PRICE TOP OFFER TOTAL VOLUME LISTED OWNERS (UNIQUE)

7.4984 ETH 7.25 WETH 1.6M ETH 3.3% 5,460 (54.6%)

Explore Items Tokens Offers Holders Traits Activity About

Q, Search by item or trait Price low to high Vv

Turns out, when
AWS s down,

your artis down.

Cannot load image Cannot load image Cannot load image Cannot load image
This ERC-721 NFT is not This ERC-721 NFT is not This ERC-721 NFT is not 'his ERC-721 NFT is not

accessible iJL to an ongoing accessible due to an ongoing accessible due to an ongoing accessible due to an ongoing
Amazon Web Services outage Amazon Web Services outage Amazon Web Services outage Amazon Web Services outage
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7.4984 FTH @ 7.4986 ETH © 7.598 ETH © 7.60 ETH

istsale7.35 ETH Lastsale 30.0Q ETH Lastsale 8.30 ETH Lastsale 0.59 ETH




we tend to
pverestimate
computing




while
underestimating
creative work




-Mark Zuckerberg, Facebook, ininterview with The Verge (2024)

theverge.com/24253481/meta-ceo-mark-zuckerberg-ar-glasses-orion-ray-bans-ai-decoder-interview



“Creativity has
peen easier for
Al than people
thought”

-Sam Altman, CEO of OpenAl at WSJ Tech Live (2023)

youtube.com/watch?v=byYIC2caglLw




“You can see Dall-E
generate amazing
images, write creative
stories with GPT-4,
whatever..."

-Sam Altman, CEO of OpenAl at WSJ Tech Live (2023)

youtube.com/watch?v=byYIC2caglLw




“Creativity has
peen easier for
Al than people
thought”

-Sam Altman, CEO of OpenAl at WSJ Tech Live (2023)

youtube.com/watch?v=byYIC2caglLw




Whatis
computing?




Computing =
manipulating
NUMDErs



~2000BC

Clay tabletsin
Babylonia
present-day Irag




~2000BC
Plimpton 322
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en.wikipedia.org/wiki/Plimpton_322



Computing =
manipulating
NUMDErs



Computing =
manipulating data



Computing =
completing tasks
automatically



Computing =
throwing tech at
something




Charles
Babbage




The Difference Engine (1820s) The Analytical Engine (1830s)
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Diagram for the computation by the Engine of the Numbers of Bernoulli,  See Note G. (page 722 ef seq.)
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“Itis desirable to guard
against the possibility
of exaggerated ideas
that might ariseas to
the powers of the
Analytical Engine.”

- Ada Lovelace, alsoin Note G




ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
THE ENTSCHEIDUNGSPROBLEM

By A. M. TurinG.
[Received 28 May, 1936.—Read 12 November, 1936.]

The ¢ computable’’ numbers may be described briefly as the real
numbers whose expressions as a decimal are calculable by finite means.
Although the subject of this paper 1s ostensibly the computable numibers.
it is almost equally easy to define and investigate computable functions
of an integral vaviable or a real or computable variable, computahle
nredicates, and so forth. The fundamental problems involved are,
however, the same in each ease, and 1 have chosen the computable numbers
for explicit treatment as involving the least cumbrous technique. I hope
shortly to give an account of the relations of the computable numbers,
functions, and so forth to one another. This will include a development
of the theorv of functions of a real variable expressed in terms of com-
putable numbers. According to my definition, a number is computable
if its decimal can be written down by a machine.

In §§9. 10 I give some arguments with the intention of showing that the
computable numbers include all numbers which could naturally be
regarded as computable. In particular, I show that certam large classes
of numbers are computable. They include, for instance, the real parts of
all algebraic numbers, the real parts of the zeros of the Bessel functions.

— S 11T i Lo A vt basirovrar ;Yl("'l‘lldp
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A Proposal for the

DARTMOUTH SUMMER RESEARCH PROJECT ON ARTIFICIAL INTELLIGENCE

We propose that a 2 month, 10 man study of artificial intelligence be
carried out during the summer of 1956 at Dartmouth College in Hanover, New
Hampshire. The study is to proceed on the basis of the conjecture that every
aspect of learning or any other feature of intelligence can in principle be so pre-
cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,
solve kinds of problems now re served for humans, and improve themselves. We
think that a significant advance can be made in one or more of these problems if

a carefully selected group of scientists work on it together for a summer.
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We propose that a 2 month, 10 man study of artificial intelligence be
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aspect of learning or any other feature of intelligence can in principle be so pre-
cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,
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a carefully selected group of scientists work on it together for a summer.



- John McCarthy (2006)

From Melanie Mitchell's presentation “Why Al is harder than we think”




1843 1952-1955 2002

Thefirst Compilers and First robotic
algorithm COBOL vacuum cleaner
1933 1965 2007
Turing First software Invention
machine engineer on of the

concept Apollo missions iPhone




Al will fix all of
~ ourproblems’



“Itis desirable to guard
against the possibility
of exaggerated ideas
that mightariseasto
the powers of the
Analytical Engine.”

- Ada Lovelace, in her notes




Creativity
and arts




Creativity = problem solving

Old-school hacking
Sunsetting products
Election security

Looking beyond the Al hype




The presence of
creativity is the
absence of duliness









Immanuel Kant:

the ability to produce works that
are not only “original”-since
“there can be original honsense’
-but also “exemplary”

plato.stanford.edu/entries/creativity




Bodens
three types
of creativity

Combinational
Exploratory
Transformational




Boden's
three types
of creativity

Combinational
Exploratory
Transformational

Espresso tonic, Rotterdam (2022)



Herbie Hancock + band in Toronto (2024)

three types
of creativity

Boden's
Exploratory



Bodens
three types
of creativity

The steam engine



Bodens
three types
of creativity

Transformational

Quincy Jones



Creativity
Art Pesign
Aesthetics




Creativity &












Creativity — Art






GILMARTIN

Films, books, paintings, poetry,
photography, music, sculpture,
performances, plays, operas,
street art, comeay, literature,
video games, some of your toots.




Artisntalways
easy to recognise







"All the good times we
spent together” by
Alexandre Lavet (2016).




"Fountain” by Marcel
Duchamp (1917).




“Peanut butter
platform” by Wim T.
Schippers (1969).




Artis
legitimised




Artis
legitimised

Artist putsitout ‘asart’
Audience wants to pay for it
Institutions want to display it




Art has
CrtiCS



Art has
CI1TICS
Well executed Original / creative

Greatideas/concepts Clichéd
Captivating Stunning



Artis appreciated
conditionally



YourandimelBabyfaingtnathinghutmammals 3
A



\. S0 let's dolifdlikegtheyldofonithieiDiseovery Channel b
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Appreciating art

Personal experiences
Knowledge of contextin history
Knowledge of artist
Descriptions
Prerequisites (like language)



Appreciationis a
continuum

art historian
specialisedin

read artist's this genre

biography
gone through

similar struggle

No context



Artis repeated



ENTER A WORLD OF

I
"
3
o
A
<
E
'

THEATRE ROYAL DRURY LANE @5
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PORTISHEAD /7 SOS

Still from music video of Portishead's version of “"SOS™ by ABBA






Artis repeated



David Hockney
Portrait of an Artist
(Pool with two figures)
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Artis repeated






Artis repeated



Art may contain
Intentions




n

A |
—  Studentsinterview artist Geoffrey Chadsey tang.skidmore.edu/collection/explore/202-shiftin



https://tang.skidmore.edu/collection/explore/202-shifting-poses

laurents.art on Instagram
Kunstler/in & /&
3 Yearsold ==







reimagined _
Artis
fuzzy

intentions (maybe)

CritiCS
appreciation






\What can
art do?



ART CAN MAKE
US THINK




Art can make the
artist think



Artists process life
through their art






Frida Kahlo
Las Dos Fridas
(1939)




Art can also make
the audience think



Art can Show us
futures we should
notwant

ein Ullstein Buch




LEONARDO SEAN  BENICIO REGINA TEVANA  CHASE
DICAPRIO0O PENN  DELTORO HALL TAYLOR  INFINITI

SOME SEARCH FOR BATTLE, OTHERS ARE BORN INTO IT...

IINE BATTLE
_AFTER
ANIITIIEII

LJH l'l HAS ANDERSON

/o

. 3 vt
> g Q* " ‘\t LS
> ’ e
s" w :
Rl T . b

Art can capture the
political zeitgeist

ONLY IN THEATERS

SEPTEMBER 26

SHOT ON VISTAVISION
EXPERIENCE IT IN IMAX




WZAPONS OF MASS ]
DIESTRUCTION FOLNP




Art can show us a
mirror to reflect



De Zaak Shell,
Bureau Vergezicht
(2024)
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Details from “Devolved Parliament” by Banksy, copyright graffiitstreet.com
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000 discarded life vests (2016) . Photo copyright Clemens Bilan [ Getty Images

Konzerthaus columns covered with 14




ART CAN
MOVE US







* % Adelesinging’ Someonellkeyou atTlnyDesk(ZOH) Still from You

S
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The Tiff
by Florence Carlyle

Made your heart race



ART CAN TAKE
A STANCE







Art can be
used to show
solidarity

Led by Donkeys paint the
Ukranian flag a year after the
Russianinvasion (2023)




ART CAN
SUPPORT A
MOVEMENT




Marvin Gaye singing “What's going on”.
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Still from video of "Alright” by Kendrick Lamar.




Kendrick Lamar performing on top of a police car at BET awards (2015)



- Kendrick Lamar, in interview with TMZ

tmz.com/2015/07/02/kendrick-lamar-responds-alright-geraldo-rivera-bet-awards-controversy-tmz-live/



Me being on a cop car, that’s
a performance piece after
these senseless acts (...)
This is our music.Thisisus
expressing ourselves.

- Kendrick Lamar, in interview with TMZ

tmz.com/2015/07/02/kendrick-lamar-responds-alright-geraldo-rivera-bet-awards-controversy-tmz-live/



Vincent van Gogh's Sunflowers (1888). Activists throw a can of tomato soup on the work at National Portrait Gallery (2022).




ART CAN CAPTURE
COMPLEX HUMAN
EXPERIENCES




Whatitis like to love
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Whatitis like
totry anad
understand VEGETARTAN
other people LN KNG




Whatit's like to be fed
Up with the status quo




Whatit's like to be fed
Up with the status quo
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WORLD
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ART CAN RECORD
COLLECTIVE
MEMORIES




7 .")..)‘: .‘x‘ v AN
AR A A LA KA S

’“"-“ |’

it {(';-“ X3 J ,
RRLRLY

WAY 1 ',Jf’
"%f/llll N B
AU |
.. LIRS T
Hagn
o
ATUTENY
AL LRI R
TR
(it
el 1\
. II'I. '\\\.
THATR D
IBRR A

Guernica by Pablo Picasso (1937)
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' “The Empty Library” by Micha Ullman (Wikipedia) =
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ART DOESN'T
HAVE TO FIT IN




@~ Qi lLike & Comment () Repost */ Send

(Exciting) ( Impressive> (Looks great) (Awesome product) (Exc )

Add a comment... @ ~q




Alis so good at simulating
school and business
language

- Oliver Reichenstein, “Al and the end of writing”



Alis so good at simulating
school and business
language because alot of our
own understanding in both
spheres is largely simulated.

- Oliver Reichenstein, “Al and the end of writing”




Art can insult
the audience




“Inand Out of Love (White Paintings and Live Butterflies)") by Damien Hirst £




Mistakes in art
can be beautiful




Art can make us think
Art can move us
Art can take a stance
Art can support a movement

Art can capture complex human
numan experiences

Art can record collective memories



Art can make us think

Art cag gove us
Art caﬂa stancg

Art can Slggm \

\

Art ERERDW® COmplex human
uthan experiences

Art can record collective memories
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the pointisntalways
the artitself



The artist's

Intention

reflection

research
SKill

world view




The artist's

voice
ife experience
talent
packground
culture




The audience’s

shared
experiences

art —p




“Popmusicisa
promise that you
aren’tlistening alone”

- Mat Dryhurst




The audience’s

emotion
reflection
empathy
understanding
Inspiration

art



Source: Wikipedia (Iceberg)

|

an artwork

pbefore making /
after releasing
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Meaning is
in between
the lines

Net als altijd gingen we naar de eetzaal en
aten ons avondeten. We gingen in bad. Daarna
maakten we een fles goede wijn open die ik

voor een speciale gelegenheid had bewaard.

We dronken er samen van en ik speelde gitaar.
Haar gebruikelijke favorieten van de Beatles
zoals "Norwegian Wood" en"Michelle". Het
was heel gezellig. We deden het licht uit, we

kleedden ons uit en kropen in bed. Het was
een heel warme nacht en zelfs met het raam

open kwam er geen zuchtje wind naar binnen.



can computers have

intention skills
reflection experiences
research a world view



Computers are often part of the

toolset to make artifacts.
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Still from "What is Techno?” by 343 Labs on YouTube



- Mira Murati, (then) CTO of OpenAl (2024 ). when
asked if LLMS would produce creative works

voutu.be/yUoj9B80OpR8




Open questions
for computing




Environmental impact
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Amazon signs agreements for innovative

nuclear energy projects to address growing
energy demands
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Why Microsoft made
Three Mile Island

A once-shuttered nuclear plant could soon
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September 26,2024
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Environmental impact
Copyright infringement



C 0 | OpenAl—written evidence (LLM0113)

House of Lords Communications and Digital Select Committee inquiry:
Large language models

OpenAl welcomes the opportunity to provide written evidence to the House of
Lords Commumcatlons and Dlgutal Select Commlttee S mquury mto Large

~1ala ~Tal=H\{lalal= a l = N Ill .Il alm =~Ininls A M l a ll..l

—prUV]UE, quse CODVIIC Ol. JVE \/ Halty evervy U U AITIC 2Xpression-—
including blog posts, photographs, forum posts, scraps of software code, and
government documents—-it would be impossible to train today’s leading AI models
without using copyrighted materials. Limiting training data to public domain books
and drawings created more than a century ago might yield an interesting

exneriment_ hut woilld not provide AT svstems that meet the needs of todav’s

availability of safe and beneficial Al tools.

1. Future Tra]ectorles Please could you descrlbe how the next

- -~ - AT A M - -
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Environmental impact
Copyright infringement
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Not open



Environmental impact
Copyright infringement
\ector for abuse

NOt open

Risk of dullness




Risk of dullness




Creativity
cannot be
computed




Artisas much apout the
artist and audience
than its deliverables.




Art is much more
than an artifact.




the possibility

- Ada Lovelace, in her notes



We can use computers to
express ourselves creatively



But making creative work is
about process, intentions
and creativity.




But making creative work is
about process, intentions
and creativity.

Not the output or tools.




| love
computers



pbut they dont use creativity
in the way artists can






Enjoy art



Thank you!

Thanks to: Paul van Buuren, Arjan Eising, Miriam Suzanne, Vasilis van Gemert, Geart de Vries, Jelmer van
der Linde, Melinda Seckington, Yi-Chu Lin (#7121, Niels Leenheer.

Slides + links are live on

hidde.blog/slides



Links

tante, On "Al" Art https://tante.cc/2024/09/06/on-ai-art/
SEP, The definition of art https://plato.stanford.edu/entries/art-definition/
Ada Lovelace https://computerhistory.org/blog/ada-lovelace-day/

National Geographic, "This Countess of Computing wrote the first computer
program” https://www.nationalgeographic.com/history/history-magazine/
article/this-countess-of-computing-wrote-the-first-computer-program

The project plan to invent artificial intelligence in a summer https://
raysolomonoff.com/dartmouth/boxa/dartb64props.pdf

Review of one of Boden's books https://anyoldmusic.com/creativity-and-art-
book/
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https://www.nationalgeographic.com/history/history-magazine/article/this-countess-of-computing-wrote-the-first-computer-program
https://raysolomonoff.com/dartmouth/boxa/dart564props.pdf
https://raysolomonoff.com/dartmouth/boxa/dart564props.pdf
https://anyoldmusic.com/creativity-and-art-book/
https://anyoldmusic.com/creativity-and-art-book/

Links

The Atlantic, Al can't make music. https://www.theatlantic.com/technology/
archive/2024/0//generative-ai-music-suno-udio/6/9114/

Li Jin, "Pop Music Is a Promise That You Aren't Listening Alone’: What Al Music

Canand Can't Do’ https://variant.fund/articles/pop-music-ai-holly-herndon-
mat-dryhurst/

Melanie Mitchell, "Why Al is Harder Than We Think™ https://
raw.githubusercontent.com/computationalmind/

computationalmind.github.io/main/speaker slides/
Mitchell WhyAllsHarderThanWeThink.pdf



https://www.theatlantic.com/technology/archive/2024/07/generative-ai-music-suno-udio/679114/
https://www.theatlantic.com/technology/archive/2024/07/generative-ai-music-suno-udio/679114/
https://www.theatlantic.com/technology/archive/2024/07/generative-ai-music-suno-udio/679114/
https://variant.fund/articles/pop-music-ai-holly-herndon-mat-dryhurst/
https://variant.fund/articles/pop-music-ai-holly-herndon-mat-dryhurst/

Articles

Dorothy K. Stein, "Lady Lovelace’'s Notes: Technical Text and Cultural Contex”
\ictorian Studies, Vol. 28, No.1(1984), 33-6/. https://www.jstor.org/stable/
3826798

L.F. Menabrea, “Sketch of the Analytical Engine Invented by Charles
Babbage’, Scientific Memaoirs, 3 (1843), With notes upon the Memaoir by the
Translator Ada Augusta, Countess of Lovelace. 666-/31.

Margaret A. Boden, "Creativity and artificial intelligence’, Artificial Intelligence,
\Volume 103, Issues 1-2 (1998), 34 /-356,


https://www.jstor.org/stable/3826758?read-now=1#page_scan_tab_contents
https://www.jstor.org/stable/3826758?read-now=1#page_scan_tab_contents

Books

Du Sautoy, The Creativity Code.

Boden, Creativity and art (2010).

Hofstadter, Fluid Concepts and Creative Analogies: Computer Models Of The
Fundamental Mechanisms Of Thought (2008).



