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Meer weten over AI?

- Nationale Al cursus
- Elements of Al cursus



https://www.ai-cursus.nl/
https://www.elementsofai.nl/

Al als nieuwe systeemtechnologie
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J.J. Thomson ontdekt het electron in 1897
en ontvangt de Nobelprijs voor Natuurkunde in 1906
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"[TESLA'S] IDEAS ARE SPLENDID, BUT THEY ARE
UTTERLY IMPRACTICAL."

- THOMAS EDISON

LATE BELOOMER

FALLING OUT

EDISON FRIES AN ELEPHANT
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THOMAS EDISop VS

You would have never found two geniuses so spiteful of each other beyond

NIKOLA TES[ 4

WA

turn-of-the-century inventors Nikola Tesla and Thomas Edison. They worked

together—and hated each other. Let’s compare their life, achievements,

and embittered battles.
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DEATH

“IF EDISON HAD A NEEDLE TO FIND IN A HAYSTACK, HE WOULD
PROCEED AT ONCE... UNTIL HE FOUND THE OBJECT OF

HIS SEARCH. | WAS A SORRY WITNESS OF SUCH DOINGS,
KNOWING THAT A LITTLE THEORY AND CALCULATION WOULD
HAVE SAVED HIM 90 PERCENT OF HIS LABOR.”

- NIKOLA TESLA
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NOBEL
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Verschillende soorten algoritmes

Soort Voorbeelden

Tijdreeksen « Zooud als de wereld, sinds 1800
« Weersvoorspellingen, economie, gezondheidszorg

Logistiek « Met wiskunde de beste tactiek voor oorlogsvoering berekenen
o Optimaliseren van fabrieken

Simulatie « Uitvinding van eerste computers
o Het‘ongeveer’ oplossen van wiskundige vergelijkingen

Als-dit-dan-dat « Sinds eind jaren 1970 in gebruik (mainframes, PC)
« Zogenaamde expert systemen, bijvoorbeeld bij banken

Machine Learning e Algoritmes zijn al in jaren 1980 uitgevonden
e Pas sinds jaren 2000 echt in gebruik




Het verschil tussen als-dit-dan-dat en machine learning

als-dit-dan-dat machine learning

B‘E mensen moeten de computer ‘zoekt’

—] ) beslisregels naar beslisregels
programmeren op basis van

D_f@ voorbeelden






http://www.youtube.com/watch?v=e37dSDJeLos



http://www.youtube.com/watch?v=83_QT2f0ktk



http://www.youtube.com/watch?v=H7Ym3DMSGms&t=18

Het is geen magie, duiven kunnen het ook ...
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Benign samples Malignant samples
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Bron: Pigeons (Columba livia) as Trainable Observers of Pathology and Radiology Breast Cancer Images | PLOS ONE 12



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0141357



https://docs.google.com/file/d/1zVLrIr-0tBiW6OWnJ19NXEgjW0sBCdCS/preview

ALPHAGDO

A DOCUMENTARY ¢« SPRING 2017






http://www.youtube.com/watch?v=Y8qfHlpe31k

the strings were cut?

O What would happen if
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— — | he balloons would
- — fly away.




Generative
Large Language
Multi-modal Models

Dus ChatGPT is een Gollum*

Afbeelding gemaakt met Stable Diffusion
met instructie: “a gollum in iconic style cute”

*meer weten over GLLMMs? Deze video van Tristan Harris and
Aza Raskin is de moeite waard.



https://stablediffusionweb.com/
https://www.youtube.com/watch?v=xoVJKj8lcNQ

Lorem Ipsum
Online

B\

Het principe:
next token prediction

> “Morgen” <next token>

> “Vanaf morgen” <next token>

> “Zullen we morgen” <next token>

18



Next token prediction

Text: Second Law of Robotics: A robot must obey the orders given it by human beings

Generated training examples

Example # Input (features) Correct output (labels)

1 Second law of robotics : _

2 Second law of  robotics 3 a

3 Second law of robotics : a robot



Waarom computers moeite hebben met taal

W CEWAVALEL
nooit recht in de ogen.
Het is beleefder
om ze neer te slaan.”



Met heel veel rekenkracht is dit nu opgelost
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Hoe ChatGPT er van binnen uitziet

»

Explain the moon Explain the moon Write a story
landing to a 6 year old landing to a 6 year old about frogs
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volgende woord




LEGAL ALPHA

road traffic law

what is the maximum amount of alcohol | can have in my blood Vraag-
when driving and what do | risk if | have more?

According to § 5b Abs. 2 StVO 1960, persons who drive or
operate a vehicle must not be in a state impaired by alcohol

or narcotics. The alcohol content of the blood may be 0.5 g/I Antwoord Op basis van
(0.5 per thousand) or more and the alcohol content of the

breath 0.25 mg/I or more. If you have more alcohol in your bedrljfsmformatle
blood, you risk a fine of 300 euros to 3700 euros or a

substitute prison sentence of up to six weeks, depending on

the degree of intoxication and the frequency of the offences.

StVO 1960 § 5b FSG § 26 FSG § 37a KFG 1967 § 98 Referenties

What is your question about road traffic law?

This is an experimental technical preview. Responses are generated automatically
and do not provide any binding information.




The rise of artificial intelligence over the last 8 decades: As training
computation has increased, Al systems have become more powerful

The color indicates the domain of the Al system: ®Vision ® Games ® Drawing @ Language ® Other

Shown on the vertical axis is the training computation
3 Minerva: built in 2022 and trained on 2.7 billion petaFLOP
I s AI I l u eCht that was used to train the Al systems. Minerva can solve complex mathematical problems at the college level.
. - PaLM: built in 2022 and trained on 2.5 billion petaFLOP
: - 10 billion petaFLOP PalM can generate high-quality text, explain some Jokes, cause & effect, and more.
e " : (FLOP), GPT-3: 2020: 314 million petaFLOP 5
GPT-3 can produce high-quality text that is

intelligent? 10*berekeningen . .. e

in Data

DALL-E can generate high-quality images from written descriptions [)

fold NEO: 2021; 1.1 million petaFLOP
i . Recommendation systems like Facebook's NEO determine what you see on
your social media feed, online shopping, streaming services, and more.

1 million petaFLOP AlphaGo: 2016; 1.9 million petaFLOP
AlphaGo defeated 18-time champion Lee Sedol at the ancient and highly
complex board same Go. The best Go players are no longer human.

AlphaFold: 2020: 100,000 petaFLOP
10,000 petaFLOP AlphaFold was a major advance toward solving the protein-folding problem in biology.

MuZero: 2019; 48,000 petaFLOP
MuZerols a single system that achieved superhuman performance at Go,

chess, and shogi (Japanese chess) — all without ever being told the rules. e
100 petaFLOP AlexNet: 2012; 470 petaFLOP e %eb
A pivotal early “deep learning” system, or neural network with many layers, that °
could recognize images of objects such as dogs and cars at near-human level.
XA
1 petaFLOP = 1 quadrillion FLOP NPLM o o
. -4 "
moderne smartp one Decisiontree . *
. L
2 RN 1STMg .
10 trillion FLOP TD-Gammon: 1992; 18 trillion FLOP @
1013 d TD-Gammon learned to play backgammon at a high
per seconde o ot bk e Lo oy o he e P
. @ RNN for speech
100 billion FLOP NetTalk: 1987; 81 billion FLOP @ @ ALVINN
NetTalk was able to learn to pronounce some English text by being given ®ZipCNN
text as input and matching it to phonetic transcriptions. Among its many
i it did not perf visual recognition of the text itself
1 billion FLOP ‘Pandemcnium (Morse) ® System 11
Samuel Neural Checkers °
A @ Back-propagation
zleocogmlm’n 280 228 million FL'OP o
il precursor of modern vision systems. It could recognize
10 million FLOP handwritten Japanese characters and a few other patterns.
® Fuzzy NN
® Perceptron Mark I: built in 1957/58; 695,000 FLOP
100,000 FLOP Regarded as the first artificial neural network, it could visually distinguish cards marked on the left side
A p O I I o 1 1 A from those marked on the right, but it could not learn to recognize many other types of patterns.
- ® ADALINE: built in 1960 and trained on around 9,900 FLOP
. An early single-layer artificial neural network
ooracomputer: 1,000 FLOP
10° per seconde T TR pre e —
10 FLOP Theseus was a small robotic mouse, developed by Claude Shannon,
that could navigate a simple maze and remember its course.
Pre Deep Learning Era Deep Learning Era
The first electronic computers Training computation grew in line with Moore's law, doubling roughly every 20 months. Increases in training computation
were developed in the 1940s sccelerated, doubling roughly
every 6 months.
) ‘
1940 1950 1960 1970 1980 1990 2000 2010 2020
1956: The Dartmouth workshop on Al, often 1997: Deep Blue beats world

seen as the beginning of the field of Al research chess champion Garry Kasparov



De meningen zijn erg verdeeld

Het zijn papegaaien

Ze hebben de intelligentie van kinderen

GPT-3 (davinci-001; 175B; May 2020)
GPT-3 (curie-001; 6.7B; May 2020)
GPT-2 (XL; 1.5B; February 2019)
GPT-3 (babbage-001; 1.3B; May 2020)
GPT-3 (ada-001; 350M; May 2020)

GPT-1 (117M; June 2018)

B Unexpected Transfer Tasks
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Wat is Al nu eigenlijk?

4 “Intelligent” voor hele specifieke taken

B4 Gaat overal in zitten, een soort vervolg op
automatisering en digitalisering

3 Nu we tegen computers kunnen ‘praten’
wordt het veel makkelijker om Al te
gebruiken

4 ledereen kan met Al werken
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