Artificial intelligence — A tale of two meanings Ty

On useful tools, existential threat, and the imperative of hope Engineering
Thilo Stadelmann, ZHAW Centre for Al

User: Tell me when you see something that makes sound.

Video sources: Google Deepmind Project Astra (https://deepmind.google/technologies/gemini/project-astr.
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What is artificial intelligence” AW

Since 2012: Machine Learning

(especially deep learning) Since 2022: Large

language models
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The result: Unlike humans

Statistical results - better on average, may be wrong in individual cases
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The result: Unlike humans Zh

Statistical results - better on average, may be wrong in individual cases

A man and a goat are standing@we man has a boat. How can both be brought to the
other Siae?

& ChatGPT
To solve the riddle, let’s break down the scenario and figure out the steps the man needs to take to get
both himself and the goat across the river using the boat.

1. Initial Situation: The man and the goat are on the starting side of the river. The man has a boat.

2. Constraints: The boat can carry only the man and the goat at the same time. We need to ensure

THE EXTRA

both reach the other side safely.

Steps to Solve the Riddle

1. First Trip: The man takes the goat across the river and leaves the goat on the other side.

2. Return Trip: The man returns to the starting side alone.

Second Trip: The man crosses the river alone once more.




How People Are Using GenAl

Have people found ways for generative Al to help lighten their workloads, increase their
productivity, or think through problems in new ways? To understand how individuals are

f I using the technology, researchers mined web forums like Quora and Reddit, filtering through
S e u n e S S S p r e a tens of thousands of posts to identify 100 different use-case categories, which they then

organized into six themes.
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Use Case for organisations: Chat-based +

dCCESS 10 proprletar ',Content
/’ﬂ ;_‘_m a/§- Lo r‘.\

Al agents with safe access to proprletary data for reliable answers

Design prneiplesaf retrieval augmented gengbation:
» Data lake for own data embeddings in vector database
. ¥+ 4LLM pre/post-processing adds more semantlc understandlng to the search

Retrieval augmentation

Generator

Joe Biden
(Language Model)

Who is the president of the US? —

Retriever

Knowledge can be Interpretability
expanded & updated (reference to source)
(new domain, news, etc.)

Joe Biden is the 46th and current
president of the United States,
assumed office on January 20, 2021.

e g ) L S - e £ 30
H/ssestaniondet ursd dlleieilrzle


https://cs.stanford.edu/~myasu/blog/racm3/

- Other types of Al

In pixels'dance, Al's craft will rise,
Transforming visions through machine eyes!
From dreams to screens, new worlds unfurled.
Al’s brush reshapes our visual world!

THE GAME HAS CHANGED

Top 200 shot locations in the NBA, 2001-02 versus 2019-20

Al

AlphaFold 3 predicts the structure and
interactions of all of life’s molecules _
2001-02

ay 08, 2024 Introducing AlphaFold 3, a new Al mod
predicting the structur
understanding of the biological w

< share

@ Google DeepMind o Isomorphic Labs

AlphaFold team




/I
g
8

personal assistants

10" SURErINtEllIgENCE)

‘ : G ¢z I,

Web beean e the umﬁeor “ R 7/ Mg 5
edia & relationships HELLU GUNY

L

‘A




=
(@)
>
.
Og
-
~—
-
@
w
1
T

,L/
by (&)
he/‘e So an /he/p
WOU/ ] [h/n yOU o)
d/l/(e{ 9 oy da
Qy /781/ W, th

? 0 K‘Jrl ASSIS
No"SUPErntel 1' Ence)
Agentlc Design Patterns: Reflection

THE BATCH
S
ere's a bug on line ixit
: J
7 i J

T [It failed Unit Test 3. Try changing }\

Fl

v

ritic Agen

Coder Agent
(LLM)

Web a“r*a e the unlfle"|
ledia & relatlonships




But... iIs Al more than we have
discussed so far?

RK?{d mean
KURZwiworld

AUTHOR OF THE BESTSELLER THE AGE OF SPIRITUAL MACHINES

Si.'mnm News Sport Fabulous TV  Showbiz Money  Travel

Philosophies to adopt:
transhumansim
extropianism
singularitarianism
cosmism
rationalism
effective altruism
longtermism

= L eugenics'of 21 century”

OpenAl frontman Sam Altman said the Al chatbot will be smarter than any human
NV N W Stsarddd &

Zay-n Lost, Fi1lyn N2ws .eportel
Published: 16:32, 3 Oct 2024 | Updated: 16:34, 3 Oct 2024
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ADVANCED artificial intelligence programs are now able to tell secrets to
making more money, a top banker has revealed.
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What is artificial intelligence? Z

Since 2012: Machine Leaming
(especially deep leaming)

Since 2022: Large
language models

The Acronym Behind Our Wildest Al
Dreams and Nightmares

To understand the deepening divide between Al boosters and doomers,
it’s necessary to unpack their common origins in a bundle of ideologies
known as TESCREAL.

Vel vdlgn e e fy @ Vi PRwenty=First Centuryt Nelo Names, Old Ideas" Dig series

[ Q | EMILE P. TORRES / TRUTHDIG



How exaggerated fantasy of feasibility

leads to existential fears

Al risks leading humanity to 'extinction,’

experts warn

g ax Tegmark: The Case for Halting Al Development | Le... o . A
Il a x spateftrs). U héile

harms.

Tegmark

% Yann LeCun [

L.
Regulating the deployment of Al applications is fine.

Lex

But regulating R&D would have apocalyptic consequences on the Al ecosystem.
The sad thing is that the regulation of Al R&D is predicated on the illusion of
“existential risks" pushed by a handful of delusional think-tanks, and dismissed as

Ansehen auf (£ Youlube ‘

nonsense (or at least widely premature) by the vast majority of researchers and
engineers in academia, startups, larger companies, and investment firms.

https://stopsb1047.com/

Ubersetzung anzeigen

Cad = 52 Kommentare - 59 direkt geteilte B

T OpenAl CEO Sam Altman speaks Friday in Paris.  Joe
f v~

By Kevin Gollier

It's the most recent in a series of alarms raised by experts in artificial intelligence — but also one

that stoked growing pushback against a focus on what seem to be its overhyped hypothetical

. @timnitGebru@dair-community.social on Mastodon
@timnitGebru

"the risks of Al which are named in the letter are all hypothetical,

based on a longtermist mindset that tends to overlook real

problems like algorithmic discrimination & predictive policing,

which are harming individuals now, in favor of potential existential

risks to humanity." https://t.co/YObjsASyjO

transhumansim
extropianism
singularitarianism
cosmism
rationalism
effective altruism
longtermism

»close match for my philosophy“
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Al and the human .

_;\\Q\\\\\\ Wit
SN

Four hypotheses

Al is atool, not a personal counterpart
_ => jtjust isnlt.

Al hype is helpful for cértain busine:
> some fear-mongering/hype m

name of profit
=>» Al requlation should look at business _qﬁe_ls

* Real risk (mid-term): Human_s,/i.ht'i
to resist convenience, stop-exerci
=» strengthen humap,wmﬁﬁyval e

Segessenmann, Stadelmann, Davison, & Diirr. «Assessing deep learning: a work program for the humanities in the age of artificial intelligence». Al and EtRI€S

Sources: https://erickimphotography.com/bloa/2018/07/03/part-4-matrix-philosophy-and-cinematography/; http://pngimg.com/img/technic/hammer; https://rommisu.blogspot.com/2014/02/garden-scarecrow-ideas.html
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https://rommisu.blogspot.com/2014/02/garden-scarecrow-ideas.html

How to strengthen human worth & value zh

Home > AlandEthics > Article —
Al
Assessing deep learning: a work program for e
the humanities in the age of artificial

intelligence

Review | Open access | Published: 21 December 2023 Al and Ethics

(2023) Citethisarticle
Aims and scope >

Download PDF & ® You have full access to this open access article Submit manuscript >

Jan Segessenmann [, Thilo Stad

s Crazy idea: use Al’s manipulator-qualities to help
a human with these characteristics

widespread adoption of artificial e e € way we

Following the success of deep
: ionafas o | R

think, and organize our lives. However, much still remains a mystery when it comes to 0

how these systems achieve such high performance and wh  thev reach the outputs t iey do. ! 2y L

This presents us with an unusual combination: of technicz m ast ry.~thi o1 eh nc ‘ar 1a h u m a n I S C ar aC t e r I Z e d b

striking degree of mystery on the other. This conjunction is not only rascinating; jutit aiso

poses considerable risks, which urgently requir= our attenticn. Awareness of the nerd to - - - R - M ™

analyze ethical implications, suchas 47 ess e Uadty @ ds isf ane bil oy, s { cowir 4 r a C I n 0 f I I ' ' I I S & r e é O n S I b I I I t

However, other dimensions of inquir, rec.*_le 55 . * i ~.ag ‘he suc- ou g A \p- y

pervasive ways in which our dealings with Al shape our way of living and thinking, - -1

transforming our culture and human self-understanding. If we want to deploy Al positively

n the long term, a broader and more holistic assessment of the techralogy is vital

. .
involving not only scientific and techr calne sp ¢t fes bt ‘@ 01 @ fim th ) t d t h r r ] f G d h
humanities. To this end, we presentol fines, ¥ (e = foc ‘an 6. . [ % §i @ e = 4 ./ e I n e I @, g e O O 3 aV I n g
to contribute to assessing and guiding the potential, opportunities, and risks of further

developing and deploying DL systems. This paper contains a thematic introduction

(Sect. 1), an introduction to théwerkings of DL for non-technical readers (Sect. 2), and a ( ' I r I t
main part, containing the outlines of @work program for the humanities (Sect. 3). Readers

familiar with DL might want to ignore 2 and instead directly read 3 after 1.



Conclusions

Popular Latest \‘E‘:‘\’S‘E‘(é%e At/ﬂntl[ Signin

It’s Time to Stop Taking Sam Altman
at His Word

Understand Al for what it is, not what it might become.

By David Karpf

£
pu|

OCTOBER 4, 2024 SHARE

OpenAl announced this week that it has raised $6.6 billion in new funding
and that the company is now valued at $157 billion overall. This is quite a feat

far more

for an organization that reportedly burns through $7 billion a year
cash than it brings in—but it makes sense when you realize that OpenAT's

primary product isn’t technology. It’s stories.

Subscribe
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Conclusions AW

* Al changes the way information is obtained and organised - becomes the user interface
« Al automates complex & recurring tasks - very good with language, image-based to catch up
» The technology will be greatly refined over the next 2 years - but no fundamental leaps in technology

=>» Positive narratives are vital to attain the future we want - strengthen human relations & character
= Be outspoken about your worldview, strive to build hopeful narratives of the future

About me:

Prof. Dr. Thilo Stadelmann

Director, ZHAW Centre for Artificial Intelligence (CAl)
Head, Machine Perception & Cognition research group
Founder & member of the board, AlpineAl AG

LinkedIn: https://www.linkedin.com/in/thilo-stadelmann/
Email: stdm@zhaw.ch
Phone: +41 58 934 72 08

¥+t Datalab L SwissNLP'5a

i li . L.
data innovation alliance Swiss Association for

zhaw.ch/datalab Natural Language Processing ALPINEAI
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How does LLM-based Al work” AW

Prediction of the next word based on previous context

Text: Second Law of Robotics: A robost must obey the order given it by human beings.

Unsupervised Pre-training
(- - - - - = = \

Generated training examples
| Input a robot must
I =
I §

Example # Input Correct output »

1 Second law of robotics : _

I Output

a2 Law of robotics 3 a m |

— s o s s o - o

3 of robotics : a robot must
LA /

Sources: https://medium.com/nerd-for-tech/gpt3-and-chat-gpt-detailed-architecture-study-deep-nlp-horse-db3af9de8a5sd
https://www.simform.com/blog/reinforcement-learning-from-human-feedback/ I
©0>0>0=0

ZHAW Centre for Al (stdm)


https://medium.com/nerd-for-tech/gpt3-and-chat-gpt-detailed-architecture-study-deep-nlp-horse-db3af9de8a5d
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The road to Al agents (1/2) az\L‘

The power of scaling machine learning

Base Scaleup of Effective Compute GPT-2(2019) to GPT-4 2024)

108 Compute Algorithmic Unhobbling
; Efficiency
10
’;l,-“ 106 Automated AL ? 2:’1{'
£ 10 Researcher/Engineer? 3.5-4 oom 1-2 oom 22 coms s
(.g 104 Fre.
=
2 103 I I
_-E]; 102 4.5-6 OOMs of base scaleup Base to Chatbot
=
E 101 Based on public estimares.
=) o GPT-4: SITUATIONAL AWARENTSS | Leopold Aschenbrenner
5 10 Smart High Schooler
2 107!
(=9
g 1072
c GPT-3:
-3
(i 10 Elementary Schooler
2z 101
5]
£ 107 GPT-2:
Preschooler
107
1077

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Based on public estimates

'frﬁ‘

Base compute 4x compute 32x compute

SITUATIONAL AWARENESS | Leopold Aschenbrenner

ZHAW Centre for Al (stdm) 19



The road to Al agents |

...but not to superintelligence

Scenario: Intelligence Explosion

Automated

Superintelligence?
Al Research 1= &

Automated
7 Alec Radford?

GPT-4:
Smart High Schooler

GPT-3:
Elementary Schooler

Effective Compute (Normalized to GPT-4)

GPT-2:
Preschooler

2020 2022 2024 2026 2028 2030

Rough illustration.
SITUATIONAL AWARENESS | Leopold Aschenbrenner

ZHAW Centre for Al (stdm)

Yann LeCun & =
@ylecun

Before we reach Human-Level Al (HLAI), we will have to reach Cat-Level
& Dog-Level Al.

We are nowhere near that.
We are still missing something big.

LLM's linguistic abilities notwithstanding.

A house cat has way more common sense and understanding of the
world than any LLM.

Post Ubersetzen

7:25 nachm. - 5. Feb. 2023 - 860.007 Mal angezeigt

def do_task(x): ...

def do_task_v2(x):

STAY UPDATED Q

Agentic Design Patterns: Reflection

Please write code for {task}
£
o,

[I’here’s abug online 5. Fixitby ... llh
[n failed Unit Test 3. Try changing ... '|=

ts to Ditch Generative Al

ve view of AGI - advanced machine intelligence

© 4 Min Read

h wants to abandon generative Al to achieve AGL.
ve."

v of AGI - Advanced Machine Intelligence or AMI.

1 he argues.

kill us all, "don't listen to them."

of the godfathers of Al wants to abandon generative
e - in which Al assistants will have the same level of




Use Case: Creating illustrations azﬁ
https://stablediffusionweb.com/#demo

t\"'

We're sharing our research progress early to get feedback
from people outside of OpenAl and to give people a sense
of what Al capabilities are on the horizon.

\\ We will be taking several important safety steps before this

research becomes available in any of our products.

Sorais anew Al model that can create realistic and
imaginative scenes from text prompts.

our%pnng 2022 VS. autumn 2 2BE Sora, winter 207

.uilwu

SEE. D rom Dt
» A friendly-looking cat
+ A friendly-looking cat in an office environment, smiling
+ Afriendly, relaxed cat on a desk, peaceful, in full view
« Acatin an office, friendly and relaxed, total view, including a computer screen

e


https://stablediffusionweb.com/#demo

Use case: Robotics Zh
Autonomy breakthrough in 20257

Video sources: Stanford University “Mobile ALOHA*" https://mobile-aloha.qgithub.io/; ANYbotics; Figure.ai; Pollen Robotics & Huggingface

ZHAW Centre for Al (stdm) 22


https://mobile-aloha.github.io/

Use Case: Al In Finance

: _ Eddie Donmez i - 2. + Folgen
Founder at Creat apital | LinkedIn Top =23
Newsletter abonnieren

1 Monat « Bearbeitet » (®

BREAKING: The World's Biggest Bank, J.P. Morgan, Unveils 'IndexGPT' — Al
Powered Thematic Investment Baskets €

Last year, amidst the wild hype around ChatGPT, J.P. Morgan filed a trademark for
'IndexGPT".

It mentioned “cloud computing software using artificial intelligence” for “analyzing
and selecting securities tailored to customer neads”,

But now according to Bloomberg, they are finally unveiling the product.
So, what does it do?

IndexGPT basically uses Al to identify investments that are associated with a given
trend or ‘theme' and creates investment baskets.

According to the BBG article here's roughly how it works:
Generates keywords associated with the theme --> Fed into a Natural Language
Processing model --> Scans news articles etc —> ldentifies companies associated

with that theme --> Selects financial securities & creates thematic baskets

According to CEQ Jamie Dimon, JPM now employees in excess of 2,000 people
working on Al

One thing is clear, banks are betting BIG on Al and rightly so.

cle

ZHAW Centre for Al (stdm)

Bloomberg

JPMorgan Unveils IndexGPT in Next Wall

Street Bid to Tap Al Boom

“[...] compared t t hype,

IndexGPT is far from a

revolution in the world of
finance [...]”

Greg Ritchie and Justina Lee
Fri, May 3, 2024 - 4 min read

In This Article:

JPM +211% MS +172%

(Bloomberg) -- A year after a wave of speculation broke out over its
application to trademark the word “IndexGPT” in connection to an
unspecified artificial intelligence-powered tool, JPMorgan Chase & Co.
is finally unveiling the product that will bear the name.

23



...and 572 pages with more examples (from 2023)!

Al made in Winterthur
Al in the ho§pital

Al for science

=B

Parts Pressure
~

quality 2 curves

) 7 .

Emberger et al., «Video object detection for privacy-preserving

patient monitoring in intensive care». In: SDS’23.

Denzel et al., «Map-to-map translation for SKA mock

. s
observations and cosmological simulations». In: % -

Hammers & Nails 2023.

Human-Al teaming & Al ethics o e

Yan et al., «<Automated process monitoring in injection molding via

AI fOI‘ autonomOUS SyStemS representation learning and setpoint regression». In: SDS’24.

Human Agent

Human Machine Interface

Environment

Al in medical engineering

CBCT with Artifacts Computed Corrections Corrected CBCT

_—— S,
B
ooy of i neist Amirian et al., «Mitigation of Motion-Induced Artifacts in Cone Beam
AL Agent . il Computed Tomography using Deep Convolutional Neural
Segessenmann et al., «Assessing Deep Learning: A Work Program for Pfammatter & Schweizer, «RoboDog III: Building a Networks». In: Med. Phys., 2023.
the Humanities in the Age of Al». In: Al and Ethics, 2023. Vision and/or Sound-Based Al Demonstrator on a
Mo

Robotic Platform». In: B.Sc. Thesis 2023
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