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interaction paradigms

computer as tool

u/

| | Human-
| ‘first person’ interface | Computer
> augmenting the capabilities of users Interaction
computer as servant
Artificial
‘'second person’ interface Intelligence
> delegate tasks
computer as media Mediated
‘third person’ interface Communication

& Multimedia

L9 communication, entertainment

[Verplank & Moggridge], [Beaudouin-Lafon & Mackay]
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the science of Interaction

understand the phenomenon
b describe, explain, evaluate

propose new forms of interaction
b technologies, modalities, contexts

integrate knowledge and expertise
b theories, methods, tools
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pointing with a mouse
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pointing with a mouse

M ovement Time - °
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Fitts” Law (1954)

MT = a + bLog»(1 + d/w)



ease pointing with expanding targets
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why is HCI important?

always at least one user
b interactive systems

systems should be accessibles and usable
b the promises of the digital world

interaction should be transparent (figuratively)
b technology is a mean, a tool
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the hard fact

1965 2018

‘less is more (more or less)’
[W. Buxton]

// / S. HuoTt
L/ L7222 — U Grenoble - 04[2018



the hard fact

MOORE’S LAW D

1965 2018

‘less is more (more or less)’
[W. Buxton]
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MOORE’S LAW
BUXTON’S LAW

‘less is more (more or less)’
[W. Buxton]
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the hard fact

MOOREFE’S LAW
BUXTON’S LAW

AND ...

GoD’s LAW (NATURE)

]

1965 2018

‘less is more (more or less)’
[W. Buxton]
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a matter of compromise...

power
fondamental problem of Interaction design:

find the good trade-off between
expressive power and
simplicity of use?!

simplicity

“simple things should be simple, complex things should be possible”
[A. Kay]
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a matter of compromise...

power
challenge of HCI research
b lift the curve
simplicity
[W. E. Mackay]
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why is it difficult?

model the user
b motivations, behaviors, expectations

some theories, models and empirical laws
b but no unified framework for Interaction in general (yet)

to study a phenomenon, it has first to happen

b significant implementation efforts
b ecological approach vs reduction

HCI requires multidisciplinary skills
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design

human factors
computer science
engineering



once the goal is reached,
these difficulties are often invisible
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back to the future...

b a short (subjective and disordered) history of interfaces



Harvard MARK I - 1944

b switches and punch cards



terminals - ~60

L text



SketchPad - [l. Sutheriand, 63]

b Ist CAD system



SketchPad - [l. Sutheriand, 63]

b Ist CAD system



Douglas C. Engelbart

b augmenting human intellect - 60s



oN-Line System (NLS)

1968, December 9
5 The Mother of All Demos

among other “new technologies”
5 mouse
> teleconference
5 distant collaboration

b ‘windows’ “he sat on stage for an hour

b hypertext and a half dealing lightning
with both hands”

do better what we already do, Chuck Thacker
make possible what we do not do yet
even if it requires training
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Xerox Alto - 1973

b graphical user interface (GUI)



Dynabook

> a personal computer for children of all ages - [Kay, 1972]

Alan C. Kay

b a personal computer for children of all ages - 70s



Xerox Star - 1981

b graphical user interface (GUI)



Apple iMac - 2012

> (the same) graphical user interface (GUI)



‘multi-touch’ - [N. Mehta] 1982

L A Flexible Machine Interface



Simon - IBM & Bell South, 1992

b Ist touch ‘smartphone’



interactive tables - ~2000

> MERL Diamond Touch, Microsoft Surface Ist Gen.



iPhone - Apple, 2007

b begins the era of popular multi-touch smartphones



Video Place / Video Desk - [M. Krueger, 1983]

b gestural interaction



Kinect - Microsoft, 2010

b gestural interaction



Digital Desk - [P. Wellner, 1991]

b augmented reality and tactile/tangible interaction



Augmented Surfaces - [J. Rekimoto, 1999]

b mixed reality and tactile/tangible interaction



‘Embodied Interaction’ - ~2000

L tactile, gestural, tangible, ... interaction



‘Ubiquitous Interaction’ - ~2000
L tactile, gestural, tangible, ... interaction




Mark D. Weiser

b integrating computers seamlessly into the world - ~90s



Mark D. Weiser

b integrating computers seamlessly into the world - ~90s
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back to the future...

b a short (subjective and disordered) history of interfaces



back to the future...

b a short (subjective and disordered) history of interfaces



oo fOrward to the past?

= challenges for research in HCI (and Computer Science ?)



the world is complex

b set rid of the myth of “walk-up and use”



what is complexity?

COMPLEX, Adj. - Involving a lot of different but related parts: a complex molecule; a complex
procedure. Difficult to understand or find an answer to because of having many different parts: a very
complex issue; the film’s plot was so complex that I couldn’t follow it. [Cambridge Dictionary]
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COMPLEX : state of the world

COMPLICATED : mental / psychological state
leading to confusion

“Modern technology can be complex, but complexity by
itself is neither good nor bad: it is confusion that is bad.”

“The major cause of complicated, confusing, frustrating
systems is not complexity: It is poor design.”
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[© Francisco Inchauste from http://uxmag.com/articles/the-dirtiest-word-in-ux-complexity]
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where does complexity come from?
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where does complexity come from?

I
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where does complexity come from?

I
FUNCTIONALITIES PROCESSES
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where does complexity come from?

EE—
FUNCTIONALITIES PROCESSES DATA
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where does complexity come from?

INTERFACE(S)

FUNCTIONALITI:E/' PROCESSESB,\ DATA

d d

C— —
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where does complexity come from?

USER(S)
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INTERFACE(S)
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where does complexity come from?

USER(S)
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where does complexity come from?

USER(S)
MENTAL
MODEL
INTERFACE(S)
CONCEPTUAL /
FUNCTIONAL
MODEL

FUNCTIONALITIV PROCESSESB,\ DATA
d d

&’ v



where does complexity come from?

USER(S)

-

capabilities
MENTAL .
MODEL skills (knowledge, practice, ...)

interface (actions, system feedback, ...)

INTERFACE(S)

CONCEPTUAL /
FUNCTIONAL
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FUNCTIONALITIV' PROCESSESB,\ DATA
—
——

d
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for renaming files

[© Francisco Inchauste from http://uxmag.com/articles/the-dirtiest-word-in-ux-complexity]




reduce the complexity

by design

L avoid Swiss army knives

otherwise, focus on what is needed when it is needed
b known and proven design rules & guidelines

S. HuoTt

-//'.4’4,4 £/ — L Grenoble - 04|2018



reduce the complexity

”
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master the complexity

discovery and mastery of functionalities
5 what do | want to do? what can | do?

discovery and mastery of interactions
- how can | do it?

improving skills
5 would it be profitable to do it another way?
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aider l'acquisition d’expertise
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Skillometers [Malacria et al., 13]



Rhythmic Interaction [Ghomi et al., 12]



“If ease of use was the only valid criterion, people would stick to

tricycles and never try bicycles.”
5 D. C. Engelbart



!he wcfld i’ n°t ‘IQ‘(Ihope)

b some physicality in interaction
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from [B. Victor, 11]
http://worrydream.com/ABriefRantOnTheFutureOfinteractionDesign/

S. Huot
5 Grenoble - 04|2018


http://worrydream.com/ABriefRantOnTheFutureOfInteractionDesign/

from [B. Victor, 11]
http://worrydream.com/ABriefRantOnTheFutureOfinteractionDesign/
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http://worrydream.com/ABriefRantOnTheFutureOfInteractionDesign/

interaction tangible
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Revel [Bau & Poupyrev, 12]



INFORM [Leithinger et al., 13]



ubiquitous computing

b SyncTap [Rekimoto et al., 03]



“There is more information available at our fingertips during a walk in
the woods than in any computer system, yet people find a walk among
trees relaxing and computers frustrating. Machines that fit the human

environment, instead of forcing humans to enter theirs, will make
using a computer as refreshing as taking a walk in the woods.” D
b M. D. Weiser




the world is not frozen..

b make interactive system truly adaptable ‘tools’
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http://okayandrew.tumblr.com/post/8740017278
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http://okayandrew.tumblr.com/post/8740017278
https://carywalkin.ca/2013/09/17/vba4play-making-a-maze-part-1-your-first-maze/

adaptabilite
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Digital Fabrication
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“One can imagine one of the first programs

an owner will write is a filter to eliminate advertising!”
b A. C. Kay



the future is not so simple...

b transparency and control



~_.//"/.;’,/, A=

transparency and control

“If people don’t understand what these systems are doing, how do

we expect people to challenge them?” [dana boyd, | 5]
http://www.danah.org/papers/talks/20 1 5/ParkerLecture.html

mastering complexity
L better understanding and control

physicality
L digital objects in the physical world

adaptability

> mastering and improving the system
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http://www.danah.org/papers/talks/2015/ParkerLecture.html

transparency
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transparency
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transparency
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explanations
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explanations

{
comprehension </
7 X

® v

v
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WikipediaViz [Chevalier et al., 10]
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C’est la Vis [Alper et al., 17]
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(semi-)autonomy vs (semi-)control

COMPREHENSION TAKING OF CONTROL ACTION

\4

~ CONTROL __

ASSISTANT TOOL

PERCEPTION OF CONTROL
(AGENCY)
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remerciements

LIG - E. Gaussier, S. Amer-Yahia, J. David, R. Lachaize

quelques slides et idees inspires par
Nicolas ROUSSEL

Inria Bordeaux S —

Wendy MACKAY

Inria Saclay

Michel BEAUDOUIN-LAFON

Université Paris-Sud

Iarticle

‘Douglas ENGELBART, inventeur et visionnaire’
[Jonathan ACEITUNO et Nicolas ROUSSEL, Interstices, 201 3]
https://interstices.info/jcms/ni_76304/douglas-engelbart-inventeur-et-visionnaire

les membres de I'équipe l_oki@lnria Lille Nord-Europe

http://loki.lille.inria.fr/ foehelogy & nevledssfrnerecir
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