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1: https://pixabay.com/illustrations/danger-skull-vector-clipart-sign-2324940  (Pixabaylic., Mohamed Hassan)

2: https://www.piqsels.com/en/public-domain-photo-fsity (free under CC0 PD license)

Bushfires

Max Mühlhäuser © - Usable Sustainability

CO2/GlobalWarming

Pollution
1



effects

root causes

causes

effect sizes

production

packaging

materials

Ressources , e.g.
water footprint

logistics consumption
/ waste

recycling

https://creativecommons.org/licenses

1: https://world.openfoodfacts.org/product/5017601004363/organic-couscous-suma ((CC BY-SA 3.0, noii)

2: https://commons.wikimedia.org/wiki/File:Fairphone_2-lockscreen.png (CC BY-SA 4.0, JolienHolthuis)

Χ

Χ

Χ

Χ

Χ

§

alternatives

existing

potentia

l

JL
L

L
L J
J

Jstake -

holders

Max Mühlhäuser © - Usable Sustainability 6

ú$
£ ¥



ñgreenò

informatics

needs

what ?

HCI

IUI

HCI

information

Ą assistance

Ą incentivation

Ą persuasion
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Permission byCEiiA, www.ceiia.com, Helena Silva

Challenge: Cyber ªPhysical Integration 

in the Wild
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HCI Evolution
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For50 years: glasswallsseparate analog (human) from digital!
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HCI Evolution

behindglassHCI
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1: https://pixabay.com/de/vectors/kern-physik-atom-protonen-35000/ (Pixabaylicense, Clker-Free-Vector-Images

immersive HCI

hands& eyes: behindglassĄ AR/VR Ą ?

mouth& ears: voiceassistantsĄ ?

body& space: ??

cyberphysicalHCI



TechnischeUniversitätDarmstadt                      

Optional Material : Ongoing

Research
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A Note Up Front

Á5ƻƴΨǘgetdistractedbyclumsylab prototypes

ÁRememberIvan {ǳǘƘŜǊƭŀƴŘΨǎα{ǿƻǊŘ of5ŀƳƻƪƭŜǎά
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3. https://www.piqsels.com/en/public-domain-photo-jtvqa (free under CC0 PD license)

4. https://unsplash.com/photos/87oz2SoV9Ug (Unsplashlicense, Patrick Schneider)
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Today: Visual Immersion + Simple 

Hand Input

ÁAR/VR today: CyberTouch / CyberGestures
Á(eyesand) handsΧ
ÁΧ Ҍ ƻǇǘƛƻƴŀƭΥ controller

ÁΧ navigatein cybermodel

ÁΧ ǇŜǊŦƻǊƳ touch/gestureon cybermodel
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1st Step : From Hands to Arms, AR - to -

Go

ÁCyber-PhysicalUpper-LimbInteraction
ÁperceptionĄmotionof upperlimbsΧ
Á(+optional: Smartwatch or similar)

ÁΧ immediately& continuouslyinteractswith cybermodel

ÁΧ locationindependentĄ enablesinteractionon thego
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Proximity - based Interaction
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Immediate & Continuous Interaction é

é with continuous model é with discrete model
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Numerous

Applications
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