
Ubiquitous Human-Computer Interaction 

Albrecht Schmidt1



Learning Goals

 Understand …

 that human-computer interaction is relevant to a variety of 
technology developments

 How the design of physical and digital objects makes 
them easy or hard to use 

 That what limits us in building new applications and 
services

 Be able to explain …

 why the interaction design for digital product is more 
challenging than for mechanical ones

 The term affordance and perceived affordance and give 
examples
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Mini-Exercise: Draw a Computer

 How did your first computer look like?

 How does your current computer look like?

 Pick a computer and draw a sketch!

Pause the video a sketch a computer?
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How many computers have you 
interacted with?
What is a computer anyway?
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How many computers have you 
interacted with?

 What other things are you interacting with today?

What is a computer anyway?
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Paula Zuccotti (2015). Every Thing We Touch: A 24-Hour Inventory of Our Lives: Our Days and Lives in Objects. Viking. UK. 



What do you interact with?
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What do you interact with?
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Many things become 
computational artifacts

 Mini Exercise: 

 Think of 10 things you have or 
use today that have become a 
computational device in the last 
20 year? 

 Think of 10 things you have or 
use today that may become a 
computational device in the next 
30 year? (Start with things that
already now use power…)

How many of things you use will be “computers” in 2050?
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Ubiquitous Computing
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Mark Weiser. 1999. The computer for the 21st century. SIGMOBILE Mob. Comput. Commun. Rev. 3, 3 

(July 1999), 3–11. DOI:https://doi.org/10.1145/329124.329126



What is different when you design 
interaction for digital artifacts?
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Observable Mechanical Constraints vs. 
Endless Digital Design Opportunities 

 How can you tell the function from observation?

Curse of freedom?
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Mini-Exercise: What vandalism would you expect? 
What vandalism does each design afford?
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Term: Affordance
(in German: Angebotscharakter, Aufforderungscharakter)

“A fruit says ‘Eat me’; water says ‘Drink me’; thunder 
says ‘Fear me’…”

Origin in Psychology, Gibson 1977
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Term: Affordance and 
Perceived Affordance

 “What the designer cares about is whether the user
perceives that some action is possible (or in the case 
of perceived non-affordances, not possible).” Don 
Norman, https://jnd.org/affordances_and_design/

 When looking at an object you know how to use it

 The function and the opportunities for interaction 
follow from the design 

Don Norman
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Norman, D. A. (2013). The design of everyday things: Revised and expanded edition. New York: Doubleday.



How to tell the user how to use it?

 How to make things that are obvious to use?

 Is there something like an intuitive user interface?

Signs? Labels? A Tutorial?
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How to tell the user how to use it?
A Letter that tells you how to use a window?
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Design Task: Usable Security

 Scenario:

 You have one lock to a room which holds equipment.

 Room is shared by 20+ people from one department, who need 
to access it infrequently (typically every few weeks).

 People from other departments should not get into the room.

 Currently solution: there is one key that can be borrowed from 
the care taker and 5 out of the 20+ people have personal key to 
this room.

 Design a better solution. 

 You should replace old lock by something else.

 What is you design?

 What are positive and negative aspects of your proposal?

What is your Solution?
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Examples: Affordance and 
Perceived Affordance
Door handles and water facets
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 Perform a google image search for 

 designer water faucet

and find examples of products where it is 
NOT clear how to use them.

 Why do people design things that are 
not obvious to use?



Limitations

 Processing power? Network connectivity?

 Screen size? Keyboard input speed?

 Your creativity to think of something useful?

What limits what applications you can build and use?
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Summary

 Human-computer interaction is widely relevant to the 
development of interactive technologies

 The interaction and interface design determines how people 
can and will use an object, device or application

 The goal is to make a interface and interaction design that 
communicates how a things is used

 As constraints are remove when moving from mechanical to 
digital the interaction design plays a bigger role

 The terms affordance and perceived affordance describe 
how objects communicate how you can use them

 Designing objects requires to understand what perceived 
affordances are created.
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Did you understand this block?

 Why is it harder to see how a digital artefact is used, 
compared to a mechanical one?

 Explain the term affordance according to Gibson.

 Explain the term perceived affordance according to Norman.

 Explain the quote “A user interface is like a joke. If you have 
to explain it, it’s not that good.” with regard to the concept of 
affordance.

 Provide examples for a good design and for a bad design 
that can be explained with the concept of affordance.

 Take photos of 10 door handles and discuss the concept of 
affordance.

Can you answer these questions?
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