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SEE THE WORLD AS AN AL SYSTEM

Let's start with a little thought experiment. Imagine you are riding your
bike to school in the morning:

> Slow down! Your neighbor is backing out

of the driveway and has not seen you be-

tween the parked cars. Shaking your head,

dyb you watch him go - luckily, you were able to
- '. stop quickly!

1

to the left - but whoops, a cyclist
coming from the opposite direction
also has to swerve: first graders
from the right. Just don‘t collide
with anyone!

> Wind! ' > Avoid the dog!
Leaves and ® A dog is pulling
paper are “ > Hi, classmate! You its owner onto the
blowing « Wwave to her. road. You take a
across the ' -@---" " wide detour.
Street. * ey X
> Pedestrians! Oncoming traffic! ¥ = = = = = = = ®--"-"" '
A man is pushing a stroller onto > Snap! You startle: a '
the street, next to him is a toddler branch breaks under your '
chasing after a leaf. You swerve tire - Tuckily, you didn't fall! 'l
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> Garbage truck! Oh no!
Will you make it to class
on time?
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Even if the journey to school might have been exhausting for you under such
circumstances, it was no problem for you to recognize all the dangers and act
accordingly. An Al system in an autonomous vehicle does not have it so easily.
This is because Al systems perceive their environment differently than humans
do. They use various sensors to imitate human perception of our senses. For ex-
ample, an autonomous vehicle can use a distance sensor and a camera to detect
other road users and react appropriately: brake, swerve, and stay in lane.

But how does the AI system know which of the perceived
images, distance data, or even sounds are important and to
which situations it must react?

To do this, the recorded information must first be filtered and
sorted by importance so that the Al system is not overloaded with unnecessary
information, because, in reality, thousands of impressions flood an Al system
every second. You can test how much that really is yourself: Try to count all the

things in your field of vision precisely. Or close your eyes for a moment and see
how many sounds you can hear around you.

Conveniently, the brain filters out all irrelevant sensory impressions very well in
everyday life, so you only perceive what is important at that moment. In addition,
we have abstract concepts that sort of summarize individual pieces of informa-
tion and help us quickly understand and assess situations. For example, while
riding a bike, you automatically recognize all the objects around you - cars, trees,
pedestrians - without having to think about what they are. Thoughts like "Ah,
that looks like two circles within two more circles, those could be eyes!" and "Be-
low the eyes is a nose, meaning that's a face!" don't exist. Your brain processes
the visual image, and you know: "Person!" At the same time, your brain registers
"The object is crossing the street in front of me." and combines both pieces of
information, so you get the feedback "Danger!" You thus assess both the object
and the situation within a very short time.
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A self-driving vehicle, on the other hand, uses various sensors (e.g. ultrasound,
RADAR, LIDAR] and cameras to "see". However, with cameras, whole objects
cannot be perceived, only colorful pixels, which are small squares with certain
colors that the image can be divided into. Based on these, it cannot yet deter-
mine how to behave, as it would have to process too much information. There-
fore, images must first be analyzed, for example, with a neural network: Are there
adjacent pixels with the same color that can be distinguished from neighboring
pixels? Then this could be a line. What arrangements do the lines have so that
more complex shapes, such as triangles, can be composed of them? And final-
ly:What objects do the shapes and patterns recognized in the image represent?
In other words, what meaning ("tree", "person") can the AI system assign to the
numerical values representing a specific pattern?

Through this processing, the Al system filters reality and attempts to extract
important information from an image. Without this reduction and summarization
of information, computers and Al systems cannot handle the complexity of the
environment that humans can process in a fraction of a second. And that is just
one image. If everything is now moving and changing rapidly, as is the case in
traffic, recognition becomes even more challenging. The challenge in designing
Al systems is therefore to reduce the complexity of reality through good pro-
cessing of sensor data, so that only the necessary information remains — and in
just the right measure so that everything can still be recognized, but the Al sys-
tem is not overwhelmed and makes mistakes. In autonomous driving and other
Al applications that can endanger people if they do not function correctly, this
is particularly important.

You tried this reduction of information at the station. You tried

to describe a real image to your partner using only geometric

shapes, colors, and positions. Thus, you did not use abstract

concepts that are normal in our everyday lives but cannot be

processed by Al systems. The task sounds simple at first, but

the result is usually an image that has little in common with the

original if you can even recognize what was supposed to be depicted. By omit-
ting abstract ideas and simplifying, crucial information is lost. Or simply said: If
someone tells you, "Draw a pear!" then you probably immediately have the image
of a pear in your head and can draw it, but drawing a pear only with a geometric
description is (almost] impossible.
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SOURCES

Graphic "On the way to school"
created by Annabel Lindner, city map: Sonja Gagel

SOURCES
PICTURE CARDS REALITY TABOO

Golden Retriever
https://pixabay.com/de/photos/hund-golden-retriever-welpe-2655463/,
Photo by Nick, Pixabay

Pear
https://pixabay.com/de/photos/bartlett-birne-birne-obst-bartlett-1269879/,
Photo by Steven Giacomelli, Pixabay

Horse
https://pixabay.com/de/photos/pferd-tier-s%C3%A4ugetier-pferdesport-3611921/,
Photo by Alexa, Pixabay

Cathedral of Cologne
https://pixabay.com/de/photos/dom-k%C3%B6In-kirche-k%C3%B61lner-dom-1726453/,
Photo by Andi Graf, Pixabay, modified

Cruise Ship
https://pixabay.com/de/photos/kreuzfahrtschiff-mittelmeer-112002/,
Photo by Ed Judkins, Pixabay, modified ([Namens and brands removed])

Fish
https://pixabay.com/de/photos/fische-haustiere-wasser-meer-7767315/,
Photo by Daniel Franco, Pixabay

Car_complex background
https://pixabay.com/de/photos/vw-k%C3%Adfer-volkswagen-oldtimer-wagen-405876/,
Photo by JayMantri, Pixabay

ElephantZoo
https://pixabay.com/de/photos/elefant-zoo-gefangenschaft-1104900/,
Photo by Marco Oetjen, Pixabay

ElephantPisa
https://pixabay.com/de/photos/manipulation-elefant-pisa-5180049/,
Photo by Omutpunin Buptokos, Pixabay

Eifel Tower
https://pixabay.com/de/photos/frankreich-eifelturm-le-tour-eiffel-1930770/,
Photo by Peggy and Marco Lachmann-Anke, Pixabay
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PICTURE CARDS REALITY TABOO

Leaves
https://pixabay.com/de/photos/bl1%C3%Adtter-zweig-baum-gr%C3%BCn-laub-15757/,
Photo by PublicDomainPictures, Pixabay

Fairground
https://pixabay.com/de/photos/kirmes-rummel-jahrmarkt-volksfest-2570236/,
Photo by Herbert Aust, Pixabay

Noodles
https://pixabay.com/de/photos/nudeln-pasta-kochen-2733636/,
Photo by Leopictures, Pixabay

Indoor plant
https://pixabay.com/de/photos/vase-kraut-gr%sC3%BCn-in-t%C3%B6pfen-blu
men-3433816/, Photo by Engin Akyurt, Pixabay, modified

Buildings
https://pixabay.com/de/photos/h%C3%A4duser-boote-stra%C3%9Fe-kanal-vene
dig-1622066/, Photo by Pflderi, Pixabay

Shell
https://pixabay.com/de/photos/muschel-schaltier-natur-der-k%C3%BCste-3830522/,
Photo by Teodor Buhl, Pixabay

Mountains
https://pixabay.com/de/photos/ama-dablam-schnee-berg-gipfel-2064522/,
Photo by David Mark, Pixabay

Globus
https://pixabay.com/de/photos/globus-erde-welt-karte-geographie-2534766/,
Photo by Monika Grafik, Pixabay

Books
https://pixabay.com/de/photos/b%C3%BCcher-training-schule-literatur-441866/,
Photo by Hermann Traub, Pixabay

Bird
https://pixabay.com/de/photos/tanager-mit-purpurrotem-kragen-vogel-8071235/,
Photo by Swapnil Anghan, Pixabay




