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How can it be that mathematics, being after all a product of human thought which is
independent of experience, is so admirably appropriate to the objects of reality?

- A. Einstein
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Naturen har inbyggda symmetrier
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Symmetritranstformationer bildar
ett matematisk objekt
som kallas grupp

Kombination av tva transformationer
maste ocksa vara en symmetri




Symmetritranstormationer bildar
ett matematisk objekt
som kallas grupp

Kombination av tva transformationer
maste ocksa vara en symmetri

Men vad hander om vi flyttar triangein?



Men en “tesselering” av planet med trianglar har oandlig symmetri!
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~ Naturens fundamentala lagar bestdms av symmetrier!
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elektromagnetism

svaga karnkraften



— b fgm R = e

S ey

232



allman relativitetsteor!

kvantmekanik



Det finns regioner | universum dar
kvantmekanik och allman relativitetsteori
maste kombineras

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.
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1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years



The Milky Way

DIGITAL IMAGE OF THE MILKY WAY BY PIKAIA IMAGING (WWW.PIKAIA-IMAGING.CO.UK)
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Ett svart hal bildas nar en tillrackligt
stor stjarna kollapsar och dor

| mitten av ett svart hal bryts rumtiden sdnder

Vad hander inuti

Event Horizon °
ett svart hal?

Singularity


https://www.youtube.com/embed/fjSPJTo51lM?rel=0&amp;showinfo=0

~ beam
splitter




Vad har allt detta med Al att gora?




Vad har allt detta med Al att gora?




| Intelligence

Artific

[Bild: Wikipedia]

inspired by our brain's
own network of

A technique to perform
neurons.

A technique by which a computer

can “learn” from data, without
Deep Learning:
machine learning

using a complex set of different
rules. This approach is mainly
based on training a model from

Machine Learning
datasets.

tity.

iving en

behavioural pattern of humans or any

Mimicking the intelligence or

other |
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Classification Object Detection Instance

Classification

+ Localization Segmentation

CAT, DOG, DUCK CAT, DOG, DUCK

J 4
Y

Single object Multiple objects

[Bild fran: https://medium.com/zylapp/review-of-deep-learning-algorithms-for-object-detection-c1f3d437b852]



https://medium.com/zylapp/review-of-deep-learning-algorithms-for-object-detection-c1f3d437b852%5D









http://thispersondoesnotexist.com

What can | help with?

<P Deep research
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https://adigaskell.org/2018/10/15/how-good-is-machine-translation/%5D
https://www.walleniuswilhelmsen.com/insights/the-future-of-mobility-whats-the-road-ahead-for-self-driving-vehicles%5D

Real Neuron

Myvelin sheath
, 4 AX
Artificial Neuron
Artificiell neuron: L wy
*® synapse
axon from a neuron
wox
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Att kanna igen bilder



Att kanna igen bilder

“boxhandskar”



Reflektionssymmetri
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You didn ’+

teach mel

[Bilder fran: Weiler, Forré, Verlinde, Welling (2023)]



LECTURE |
THIS iS A LOBSTER .

LECTURE 2
"AHOTHER” LOBSTER :

EXAM DAY
WHAT (S THIS ?

B | . - T
& 0,0 ~ Oy
3y = 0,0 W

You didn't

teach me!

FIRST &€ LAST LECTURE
THIS iS A LOBSTER . Due to equivariance,
N0 all of these are
X lobsters as well!

[Bilder fran: Weiler, Forré, Verlinde, Welling (2023)]



Vad hander om datan ar “krokt”?
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Kosmiska bakgrundsstralningen
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[Bild fran Woodscape dataset, projected onto a sphere] [Bild fran Weiler et al]



Medicinska bilder av tumorer
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45° rotation
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180° rotation 225° rotation 270° rotation
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[Bild fran Graham, Epstein, Rajpoot, 2020]
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180° rotation

225° rotation
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Matematik

270° rotation
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‘ 180° rotation 225° rotation
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270° rotation
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Matematik Biologi/Kemi







