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Innehall
*Vad ar Al system & hur vuxit fram ?

* Hur fungerar Al teknik ?
*Vilka maojligheter ger Al teknik ?
*Vilka utmaningar har Al teknik ?

* Hur kan Al tekniken styras ?

NextAl
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Vad &r Al system ? NextAl

Al = maskinbaserade system, som
* opererar gutonomt

 utifran malsattningar

* anpassar sig till situationer.

Kallor

- EU Al High Level Expert Group, 2019
- Elements of Al, 2024

- EU Al Act 2024
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Al vetenskap

Maskinell inlarning
- Inkl. Djup inlarning

Maskinellt resonemang Varseblivning & interaktion
- Planering - Tal- och bildigenkanning

- Representation av kunskap & - System for konversation

resonemang - Generativ Al

- Sokning & optimering - Behandling av naturliga sprak (NLP)

- Multi-agent system - Robotik

Kéalla: International Joint Conference on Al



Hur AI tekmken vuxit fram

Dartmouth Al coference 1956

Vag 1. Modellera méanskligt resonerande i
expert system (1956 — 1990)

Vag 2. Inlarning fran stora datamangder
(1990 - 2011 ). Jeopardy 2011

Vag 3. Artificiella neuralnatverk (2012-)
ImageNet 2012, AlphaGo 2016

Overoptimism

"In from three to eight
years we will have a
machine with the
general intelligence of
an average human
being”.

Marvin Minsky, 1970
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Hur fungerar Al system?

e Drivkrafter ; Annual Size of the Global Datasphere 7578
160
* Tillvaxt i datorkraft Eg
g 100

* Dataexplosionen .
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Carnegie Mellon University
Machine Learning



. . . NextAl
Hur artificiella neuroner raknar och lar ?
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Kalla: N. Amundsen
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Stora sprakmodeller ar enorma

* Open Al:s Chat GPT-4

« 1,7 triljoner parametrar
« 120 lager
13 triljoner ord (tokens)
 Traning:

« 25 000 GPUs

- 3 manader,
e kostnad 63 M$.

« Chat GPT-5 100X kraftigare



Hur genererar sprakmodellerna innehall ? PO

“Gissar” féljande ord

~Innebandy 10 %
Pargas IF spelar ......... fotboll 55 %
_ handboll 35 %

Generativ Al kan producera bild, video och tal (podcast)
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Innehall NextAl

*Vilka mojligheter ger Al teknik ?



Mobjligheter? NextAl
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Utveckling av m m
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communications materials
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Article | Open access | published: 14 August 20 24

Material engineering and application of hybrid
biomimetic-de novo designed elastin-like polypeptides

7huoran Geng. rimo Laakko, Ari Hokkanen, Caj So.’!ov'qh"d, \lan Maasilta & pezhman Mohammad‘

munications Materials 5. Article number: 152 (2024) | Cite this article
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Abstract

The global concern over environmental consequences of petrochemical-derived plastics

r sustainable and biodegradable polymers. In this context,

underscores the urgent need fo
promising solution, offering multiple advantages,

elastin-like po\ypeptides emerge as a

including remarkable mechanical properties, biocompatibility, customizable functionalities,
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Al Empowered Material Scientist
(AIMS)

Designing superior materials in minutes
Instead of years


https://mediaserver.fi/live/vtt-ibex-2021

The problem AIMS

Help from
Nature

Unsustainable fossil-

: Need for
based materials —>  onewable Need for extreme

Weak materials materials performance



Challenges

v' Trial and error
v" Years to develop
v' Massive costs

v Complexity beyond
human reach




AIMS

a: New proteins &)\
Exper_t materials
Material

Synbio | variant
Lab | designs »
N
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Al support speeds up invention AIMS

: New proteins &\
Expert materials
Material

Synbio | variant
Lab | designs »

v

Data on properties

Al-
aid

Deep le
Generative algorithms




Al Predicts properties from DNA sequence -
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Artificial neural
network

3D protein structure

VTT — beyond the obviolus



Al Invents never-seen proteins

- R

Complexity Challenge:
An amino acid sequence of length 10:

2010 =10 240 000 000 000 combinations




Result: 10 novel validated protein materials-

« 1800 digital proteins proposed by AIMS Al

N ' ~N_ /

* 144 novel & stable proteins filtered by Al

!

« 27 diverse protein sequences handpicked
by Synbio expert & synthetized

Human l

* 10 novel protein materials validated

In Lab with good results




VTT
Our Al-invented proteins have superior stability

S




Medicin och halsa

 Hjalper till att hitta nya mediciner
(t.ex. antibiotika for resistenta
bakterier)

* Al anvands redan nu bl.a. for att
upptacka sjukdomar

70 Kkliniska Al verktyg godkanda i
USA

Al system kan analysera EKG battre
an Kardiologer, men tolkningen svar

THE DAILY NEWSLETTER

NewScientist

News Technology Space Physics Health Environment Mind Crosswords Video | T

Al can predict if you'll die
soon - but we've no idea
how it works

0000000

TECHNOLOGY 11 November 2019

By Donna Lu

NCE PHOTO LIBRA

nce can predict a person’s chances of dying within a
year by looking at heart test results - even when they look normal to
doctors. How it does so is a mystery.

Brandon Fornwalt at healthcare provider Geisinger in Pennsylvania, US
and colleagues tasked an Al with examining 1.77 million
electrocardiogram (ECG) results from nearly 400,000 people to predict
who was at a higher risk of dying within the next year.

NextAl

Over a million ECG's give New Insights
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Letter | Published: 11 May 2021
Prediction of mortality from 12-
lead electrocardiogram voltage
data using a deep neural network

hunath, Alvaro E. Ulloa Cerna, Linyuan Jing, David P.

ph B. Leader, H
un Nemani

W,

n, Katelyn Young, Christophe

el, Brian P. Delisle,

Dominik Beer, Chris & Brandon

Nature Medicine (2020) | Cite this article
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Abstract

The electrocardiogram (ECG) is a widely used medical
test, consisting of voltage versus time traces collected
from surface recordings over the heart’. Here we
hypothesized that a deep neural network (DNN) can
predict an important future clinical event, 1-year all-
cause mortality, from ECG voltage-time traces. By using
ECGs collected over a 34-year period in a large regional
health system, we trained a DNN with 1,169,662 12-lead
resting ECGs obtained from 253,397 patients, in which
99,371 events occurred. The model achieved an area
under the curve (AUC) of 0.88 on a held-out test set of
168,914 patients, in which 14,207 events occurred. Even
285) with ECGs

interpreted as ‘normal’ by a physician, the performance

within the large subset of patients (n=4

of the model in predicting I-year mortality remained high
(AUC=0.85). A blinded survey of cardiologists
demonstrated that many of the discriminating features of
these normal ECGs were not apparent to expert
reviewers. Finally, a Cox proportional-hazard model

revealed 2 hazard ratin of Q3 /D~ 0NN far the fun

Source: hitps://www.nature.com/articles/s41591 -020-0870-z
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*Vilka utmaningar har Al teknik ?
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Utmaningar

* Fungerar inte alltid (hallucinationer)
* Forlust av jobb

* Inbyggd diskriminering & bristande transparens i
beslutssystem

e Skydd av rattigheter till innehall & egen integritet
* Desinformation, bedragerier, hot mot demokrati
 Maktkoncentration, sarbarhet

* Autonoma vapen

* Energiforbrukning
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EU Al férordningen — varldens foérsta Al lag

Oacceptable Risk

Social poangsattning, manipulering, biometri, ansiktsigenkanning, sarbara personer

Hog Risk

Tillampningar inom halsovard, utbildning, rattsvasende, infrastruktur
Chatbots, verktyg for marknadsforing

General Purpose Al system (t.ex. sprakmodeller) : Maste dokumenteras och eventuellt testas

LeverantOrerna maste demonstrera éverensstammelse fore and évervaka efter ibruktagande
Boter upp till 35 miljoner € eller 7% av omsattning. EU Al Office 6vervakar

Tradde i kraft 1.8.2024 och tillampningen bdrjar 2.8.2026



Framtid NextAl

* Nuvarande Al system ar smala, men blir allt kraftfullare

 Enligt vissa forskare kan det leda till generellt intelligenta system (AGI),
t.o.m. superintelligens (ASI)

« Dagens system kanner igen monster, men ar langt fran generell intelligens
« De nuvarande system hjalper till att forbattra var vardag

» Al lagen | Europa sakrar att Al systemen fungerar etiskt och ansvarsfullt
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Tack for er uppmarksamhet!
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