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Warum ist es so schwer zu 
erklären was wir machen?

• Einigen fällt es leicht...
– “ich bin Anwalt”
– “ich bin Pilot”
– “ich bin Arzt”

• und Anderen...nicht
– ich bin ‘interaction designer’
– ich bin ‘information architect’
– ich bin ‘human factors engineer’
– ich bin ‘usability specialist’

http://whatisusability.com
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Was ist Usability?
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Kann etwas noch schneller und 
einfacher benutzt werden?
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Kann etwas noch schneller und 
einfacher benutzt werden?

... so einfach ist das!
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Kann etwas noch schneller und 
einfacher benutzt werden?

... so einfach ist das!
... oder vielleicht nicht?

Wednesday, April 16, 14



Kann etwas noch schneller und 
einfacher benutzt werden?

... so einfach ist das!
... oder vielleicht nicht?
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Mensch-Machine Interaktion
• ein alltägliches Beispiel...
• eine Gesetz inspiriert 
Interaktions-design...
–pointing techniques
–menu techniques

• eine Zukunftsvision...

small talk

Studium

Forschung
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Interface Design...
• ...beginnt schon mit alltäglichen Dingen
• ...spart Zeit, Geld und Leben

http://www.doctordisruption.com/
http://blogs.evergreen.edu/brookewalsh/files/2013/04/DSCN2108.jpg
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Anleitungen
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Anleitungen

• Wenige Benutzer 
lesen Anleitungen

• Falls Anleitungen 
notwendig sind, 
beginnt unsere 
Arbeit

http://www.baddesigns.com/powrwin2.html
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MMI Ziele
• schnelle und einfache Erlernbarkeit
• schnelleres Erledigen der Aufgabe
• subjektive Preferenz des Users
• geringer kognitiver Aufwand

–user interface design im Auto!
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Beachte im Design...
• Visibility
• Feedback
• Mapping zwischen “Aktion und Effekt”
• Affordance
• Constraints, “mach Falsches unmöglich”!
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Visibility
• Versuch in den 2.Stock zu 
fahren:
–Ziehe deine Karte erst durch 
den Schlitz

–zähle von unten das 
Stockwerk ab (starte bei ‘0’)

–drücke den Knopf und hoffe 
es war richtig.

http://www.baddesigns.com/elcard.html
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Feedback• Anschalten einer 
Helmkamera
–‘ist die an ?’, kein 
visuelles feedback

– auditives feedback: 
1 x Piepsen heisst 
‘Kamera an’, 2 x 
Piepsen recording, 
3 x Piepsen.... 

– visuelles Feedback
• auf dem smart 
phone

• Display in Brille? 

http://www.proporta.com/press/wp-content/uploads/2012/12/Camera-Demon1-£24.95-low-res.jpg
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Visibility + Feedback

http://www.olivierbau.com/octopocus.php
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Mappings
• direkte Zuordnung zwischen 
Icon und Anschluss

• ‘Um’s Eck denken’, farb-
assoziation zu Label

http://www.baddesigns.com/mouseconnector.html
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http://www.cs.uic.edu/~renambot/cs422/GIFs/stove.JPG

http://img.usabilitypost.com.s3.amazonaws.com/
1011/stove_unnatural.pnghttp://img.usabilitypost.com.s3.amazonaws.com/1011/

stove_natural.png

Mappings
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Affordances
76 9. Grundregeln für die UI Gestaltung

Abbildung 9.1: Verschiedene Wasserhähne mit verschiedenen A↵ordances

mmibuch.de/a/9.1

Neben diesen physikalischen A↵ordances gibt es im erweiterten Verständnis des Begrif-
fes auch andere Arten von A↵ordances: mit einer social a↵ordance bezeichnet man
beispielsweise die Tatsache, dass ein bestimmtes System oder ein bestimmter Kontext
die Möglichkeit zu bestimmten sozialen Aktivitäten bietet. Der derzeitige Boom im Be-
reich sozialer Medien zeigt, das auch digitale Orte solche sozialen A↵ordances bieten
können.

9.2 Constraints
Die A↵ordances der in Abb. 9.1 gezeigten Wasserhähne alleine reichen bei genaue-
rem Nachdenken nicht aus, um deren Bedienung vollständig zu erschließen. Der He-
bel im rechten Bild kann prinzipiell in alle Richtungen bewegt werden. Wenn wir je-
doch aus dem normalen (verschlossenen) Zustand heraus versuchen, ihn herunter zu
drücken, spüren wir einen physikalischen Widerstand. Der Hebel lässt sich nicht her-
unterdrücken. Diese Einschränkung der Interaktionsmöglichkeiten wird als physikali-
sches constraint bezeichnet. In vertikaler Richtung lässt sich der Hebel nur anheben,
wodurch Wasser fließt. Die A↵ordances reichen jedoch auch zusammen mit diesem phy-
sikalischen Constraint immer noch nicht aus, die Bedienung völlig unmissverständlich
zu vermitteln. Was bleibt, ist die Unklarheit, was ein Schieben des Hebels nach rechts
oder links bewirkt. Von der Funktionalität her betrachtet bleibt nur noch die Wasser-
temperatur übrig. Hier haben wir in unserem Kulturkreis von Kind an gelernt, dass
links warm und rechts kalt bedeutet. Diese Zuordnung bezeichnet man daher als kul-

Wednesday, April 16, 14



Constraints• Constraints anzuwenden ist eine 
Entscheidung beim UI Design
– Praktische Möglichkeit zur 

Fehlervermeidung!

• Physikalische constraints
– einfache mechanische Einscränkungen
– hebel kann nicht gedrückt werden

• Kulturelle constraints
– Einschränkungen, die durch den kulturellen 

Kontext vorgegeben sind 
– links = warmes Wasser

76 9. Grundregeln für die UI Gestaltung
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noch einmal zur 
Fernbedienung
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Take-away Message
• Mensch-Maschine Interaktion: 

– viel ‘Intuition’
– junge Wissenschaft (science of the artificial)

• Werkzeuge und Techniken zur systematischen 
Erforschung von Interaktion

• Guidelines für die Industrie
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http://www.tele-actor.net/fitts/tapping.gif

http://www.billbuxton.com/MMExpert_CHI1.gif

http://maxcdn.webappers.com/img/2008/03/fish-eye-dock-menu.png

http://patrickbaudisch.com/projects/dragandpop/

eine Gesetz inspiriert 
interaktions-design....
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Bewegungszeit

Target
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Bewegungszeit

Target
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Bewegungszeit

beeinflusst durch die Größe des Buttons
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Bewegungszeit
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Bewegungszeit
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Bewegungszeit

beeinflusst durch die Distanz zum Button
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http://upload.wikimedia.org/wikipedia/en/b/bd/Windows_7.pnghttp://www.e-cartouche.ch/content_reg/cartouche/ui_access/en/image/gui_hist/gui_mac.jpg
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Fitts’ law

W
D

start target

• MT: Bewegungszeit
• a und b: Konstanten, die abhänging vom ‘pointing 

system’ (user/input device)
• D: Distanz zum Zielobjekt
• W: Größe des Zielobjektes
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Fitts’ law

• D/W tradeoff zwischen Distanz und Grösse eines 
Zielobjektes

• index-of-difficulty = D/W
–unabhängig von Benutzer oder Eingabegerätes
–Schwierigkeit einer Zeigeaufgabe
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Wie kann ich MT optimieren?

W
D

start target

• Zeige- and Menutechniken
–minimiere D
–maximiere W
–minimiere both
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Drag-and-pop ‘decrease D’

Drag-and-Pop and Drag-and-Pick: techniques for accessing 
remote screen content on touch- and pen-operated systems 
Patrick Baudisch1, Edward Cutrell1, Dan Robbins1, Mary Czerwinski1, 

Peter Tandler2, Benjamin Bederson3, and Alex Zierlinger4 
1Microsoft Research, Redmond, WA; 2Fraunhofer IPSI, Darmstadt, Germany; 

3HCIL, University of Maryland, MD; 4Maila Push, Darmstadt, Germany 
{baudisch, cutrell,czerwinski, dcr}@microsoft.com; tandler@ipsi.fhg.de; 

bederson@cs.umd.edu; alex@zierlinger.de 
 

Abstract:  Drag-and-pop and drag-and-pick are interaction techniques designed for users of pen- and touch-
operated display systems. They provide users with access to screen content that would otherwise be impossible 
or hard to reach, e.g., because it is located behind a bezel or far away from the user. Drag-and-pop is an exten-
sion of traditional drag-and-drop. As the user starts dragging an icon towards some target icon, drag-and-pop 
responds by temporarily moving potential target icons towards the user’s current cursor location, thereby allow-
ing the user to interact with these icons using comparably small hand movements. Drag-and-Pick extends the 
drag-and-pop interaction style such that it allows activating icons, e.g., to open folders or launch applications. In 
this paper, we report the results of a user study comparing drag-and-pop with traditional drag-and-drop on a 15’ 
(4.50m) wide interactive display wall. Participants where able to file icons up to 3.7 times faster when using the 
drag-and-pop interface. 
 

Keywords: Drag-and-drop, drag-and-pick, interaction technique, pen input, touchscreen, heterogeneous display. 
 
 

1 Introduction 
With the emergence of pen- and touch-operated per-
sonal digital assistants (PDAs), tablet computers, 
and wall-size displays (e.g., Liveboard, Elrod et al., 
1992; Smartboard, http://www.smarttech.com), 
touch and pen input have gained popularity. Over 
the past years, more complex display systems have 
been created by combining multiple such display 
units. Wall-size touch displays have been combined 
into display walls, such as the DynaWall (Streitz 
2001), or the iRoom Smartboard wall (Johanson, 
2002b). Recent PDAs and tablet computers allow 
connecting additional displays, such as another tab-
let or a monitor in order to extend the device’s inter-
nal display space. 

Touch/pen-operated screens that consist of mul-
tiple display units bring up a new class of input chal-
lenges that cannot always be solved with existing 
techniques, because many of the existing techniques 
were designed for indirect input devices, such as 
mice, track pads, or joysticks. Indirect input devices 
can be used on arbitrary display configurations, be-
cause they can simply be mapped to the respective 
topology (e.g., PointRight, Johanson 2002a). Touch/ 
pen input, however, is based on the immediate 

b
c

dFigure 1: Drag-and-pop

a

 
correspondence between input space and display 
space and thus requires users to adapt their input 
behavior to the physicality of the display system. 
Here are three examples where this can become 
problematic. 

http://patrickbaudisch.com/projects/dragandpop/
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Drag-and-pop ‘decrease D’
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Bubble Cursor ‘increase W’

Literature: Kabbash et al., “The Prince Technique: Fitts’ Law and Selection 
Using Area Cursor”. CHI’95

pixel cursor bubble cursor
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Bubble Cursor ‘increase W’
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Mausbeschleunigungs 
techniken

display space

motor space

LMU München — Medieninformatik — Andreas Butz — !Mensch-Maschine-Interaktion II  — WS2013/14                                                    Slide

Correction: CD-gain
• control-display gain = unit free coefficient that maps the 

movement of the pointing device to the movement of the 
display pointer
– gain = 1: display pointer moves exactly the same distance 

and speed as the control device
– gain < 1: display pointer moves slower, covering less 

distance than the control device
– gain > 1: display pointer moves proportionality farther and 

faster than the control device cursor movement.

2

Literature: Géry Casiez et al., “The impact of Control-Display Gain on User Performance in Pointing Tasks”. 
In HCI, Vol.3 2008, pp. 215-250.

pointer

device
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Semantic Pointing - 
“decrease D” + “increase W”

• Dynamisches Anpassen des CD-gain je nach ‘Wichtigkeit’ des 
Zielobjektes.

Semantic pointing resolves such conflicts by allowing two
sizes to be set independently: the size in visual space, con-
strained by the information to be displayed, and the size in
motor space, constrained by the importance of the object for
manipulation. These sizes are manipulated through a new
attribute, semantic importance (si), which amounts to the
scale of motor-space size relative to visual-space size. When
0 < si < 1, the object is smaller in motor space than it ap-
pears in visual space, which is appropriate for objects whose
manipulation is disabled, unlikely or dangerous; when si> 1,
the object is bigger in motor-space than in visual space, mak-
ing it easier to manipulate; si = 1 corresponds to traditional
GUIs.

Traditional GUI Widgets Redesign
In order to redesign traditional GUI widgets such as scroll-
bars, menus and buttons, we considered two aspects:

• How much information does it provide to the user?
• How important is it for the manipulation?
We show that semantic pointing can either reduce the screen
footprint of widgets without affecting the interaction, or fa-
cilitate the interaction without affecting the screen layout.

Scroll-bars
The information provided by a traditional scroll-bar is rather
poor: it specifies a position in the document and sometimes
the proportion of the document that is currently displayed
in the view. A typical scroll-bar uses a 15 pixel wide strip
along the whole window (Figure 12a). However the same
information can be conveyed by a much thinner strip, e.g.
3 pixel (Figure 12b). To make it possible for the user to
manipulate the thumb and the arrow buttons, these are given
a semantic importance of 5 so as to be as big in motor space
as they were in the original design (Figure 12c5).

(a)

(b)

(c)

Figure 12: Scroll-bar redesign
(a) original version. (b) new version: visual space

(what it looks like) and (c) motor space
(what it feels like when interacting with it).

Menus
The main real-estate constraint for menus is that labels must
be readable, so the visual size of menu items cannot be re-
duced significantly (Figure 13a). However, the importance
of menu items with respect to manipulation is variable. Dis-
abled items and separators cannot be selected, so they can
be given a small semantic importance, reducing the distance
in motor space from the top of the menu to the items below
them (Figure 13b).
5The motor space distortion caused by semantic pointing is not ac-
curately representable in euclidian geometry. Thus the representa-
tions in motor space cannot be exact and are given for illustration
purposes.

Undo ^Z
Redo

^XCut
^CCopy
^VPaste

Undo ^Z
Redo

^XCut
^CCopy
^VPaste

(a) (b)
Figure 13: Menu redesign

(a) unchanged visual version (b) motor space version

Buttons & Hyperlinks
As for menu items, the buttons and messages of a dialog box
must be readable (Figure 14a). However, for the manipula-
tion, only the buttons are relevant, so the rest of the box can
be shrunken. Furthermore, the importance of the various but-
tons need not be equal. The default button, assumed to be the
most likely choice, can be given a higher importance. More
generally, the importance can be proportional to the proba-
bility of being selected (Figure 14b). ‘Dangerous’ buttons
can also be given a smaller importance to make them harder
to select.

Don't Save Save

Alert Dialog

There are unsaved changes

What would you like to do?

Cancel

Don't Save
Save

Alert Dialog

There are unsaved changes

What would you like to do?

Cancel

(a)

(b)

Figure 14: Button redesign
(a) unchanged visual version (b) motor space version

Similarly, the visual layout of rich documents such as web
pages is often designed with aesthetics and visual communi-
cation in mind. But as far as interaction with such hyperdoc-
uments is concerned, only the hyperlinks matter. Therefore,
magnifying the hyperlinks in motor space should help users
acquire them and improve navigation.

Semantic Importance as a Dynamic Degree of Interest
So far we have mostly considered semantic importance as a
static attribute of interface objects. An exception is menu
items, the importance of which vary according to their state:
a disabled item has a low importance, which becomes high
when the item is enabled. The same applies to disabled but-
tons in a dialog box. Another example where semantic im-
portance can reflect the state of an object is the application
icons in current desktops. When an application requires user
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abled items and separators cannot be selected, so they can
be given a small semantic importance, reducing the distance
in motor space from the top of the menu to the items below
them (Figure 13b).
5The motor space distortion caused by semantic pointing is not ac-
curately representable in euclidian geometry. Thus the representa-
tions in motor space cannot be exact and are given for illustration
purposes.
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Figure 13: Menu redesign

(a) unchanged visual version (b) motor space version

Buttons & Hyperlinks
As for menu items, the buttons and messages of a dialog box
must be readable (Figure 14a). However, for the manipula-
tion, only the buttons are relevant, so the rest of the box can
be shrunken. Furthermore, the importance of the various but-
tons need not be equal. The default button, assumed to be the
most likely choice, can be given a higher importance. More
generally, the importance can be proportional to the proba-
bility of being selected (Figure 14b). ‘Dangerous’ buttons
can also be given a smaller importance to make them harder
to select.

Don't Save Save

Alert Dialog

There are unsaved changes

What would you like to do?

Cancel

Don't Save
Save

Alert Dialog

There are unsaved changes

What would you like to do?

Cancel
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Figure 14: Button redesign
(a) unchanged visual version (b) motor space version

Similarly, the visual layout of rich documents such as web
pages is often designed with aesthetics and visual communi-
cation in mind. But as far as interaction with such hyperdoc-
uments is concerned, only the hyperlinks matter. Therefore,
magnifying the hyperlinks in motor space should help users
acquire them and improve navigation.

Semantic Importance as a Dynamic Degree of Interest
So far we have mostly considered semantic importance as a
static attribute of interface objects. An exception is menu
items, the importance of which vary according to their state:
a disabled item has a low importance, which becomes high
when the item is enabled. The same applies to disabled but-
tons in a dialog box. Another example where semantic im-
portance can reflect the state of an object is the application
icons in current desktops. When an application requires user

Literature: Worden et al., “Making computers easier for older adults to use: area cursors and sticky icons”. CHI’97
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Abstract:  Drag-and-pop and drag-and-pick are interaction techniques designed for users of pen- and touch-
operated display systems. They provide users with access to screen content that would otherwise be impossible 
or hard to reach, e.g., because it is located behind a bezel or far away from the user. Drag-and-pop is an exten-
sion of traditional drag-and-drop. As the user starts dragging an icon towards some target icon, drag-and-pop 
responds by temporarily moving potential target icons towards the user’s current cursor location, thereby allow-
ing the user to interact with these icons using comparably small hand movements. Drag-and-Pick extends the 
drag-and-pop interaction style such that it allows activating icons, e.g., to open folders or launch applications. In 
this paper, we report the results of a user study comparing drag-and-pop with traditional drag-and-drop on a 15’ 
(4.50m) wide interactive display wall. Participants where able to file icons up to 3.7 times faster when using the 
drag-and-pop interface. 
 

Keywords: Drag-and-drop, drag-and-pick, interaction technique, pen input, touchscreen, heterogeneous display. 
 
 

1 Introduction 
With the emergence of pen- and touch-operated per-
sonal digital assistants (PDAs), tablet computers, 
and wall-size displays (e.g., Liveboard, Elrod et al., 
1992; Smartboard, http://www.smarttech.com), 
touch and pen input have gained popularity. Over 
the past years, more complex display systems have 
been created by combining multiple such display 
units. Wall-size touch displays have been combined 
into display walls, such as the DynaWall (Streitz 
2001), or the iRoom Smartboard wall (Johanson, 
2002b). Recent PDAs and tablet computers allow 
connecting additional displays, such as another tab-
let or a monitor in order to extend the device’s inter-
nal display space. 

Touch/pen-operated screens that consist of mul-
tiple display units bring up a new class of input chal-
lenges that cannot always be solved with existing 
techniques, because many of the existing techniques 
were designed for indirect input devices, such as 
mice, track pads, or joysticks. Indirect input devices 
can be used on arbitrary display configurations, be-
cause they can simply be mapped to the respective 
topology (e.g., PointRight, Johanson 2002a). Touch/ 
pen input, however, is based on the immediate 
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correspondence between input space and display 
space and thus requires users to adapt their input 
behavior to the physicality of the display system. 
Here are three examples where this can become 
problematic. 

Semantic pointing resolves such conflicts by allowing two
sizes to be set independently: the size in visual space, con-
strained by the information to be displayed, and the size in
motor space, constrained by the importance of the object for
manipulation. These sizes are manipulated through a new
attribute, semantic importance (si), which amounts to the
scale of motor-space size relative to visual-space size. When
0 < si < 1, the object is smaller in motor space than it ap-
pears in visual space, which is appropriate for objects whose
manipulation is disabled, unlikely or dangerous; when si> 1,
the object is bigger in motor-space than in visual space, mak-
ing it easier to manipulate; si = 1 corresponds to traditional
GUIs.

Traditional GUI Widgets Redesign
In order to redesign traditional GUI widgets such as scroll-
bars, menus and buttons, we considered two aspects:

• How much information does it provide to the user?
• How important is it for the manipulation?
We show that semantic pointing can either reduce the screen
footprint of widgets without affecting the interaction, or fa-
cilitate the interaction without affecting the screen layout.

Scroll-bars
The information provided by a traditional scroll-bar is rather
poor: it specifies a position in the document and sometimes
the proportion of the document that is currently displayed
in the view. A typical scroll-bar uses a 15 pixel wide strip
along the whole window (Figure 12a). However the same
information can be conveyed by a much thinner strip, e.g.
3 pixel (Figure 12b). To make it possible for the user to
manipulate the thumb and the arrow buttons, these are given
a semantic importance of 5 so as to be as big in motor space
as they were in the original design (Figure 12c5).
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Figure 12: Scroll-bar redesign
(a) original version. (b) new version: visual space

(what it looks like) and (c) motor space
(what it feels like when interacting with it).

Menus
The main real-estate constraint for menus is that labels must
be readable, so the visual size of menu items cannot be re-
duced significantly (Figure 13a). However, the importance
of menu items with respect to manipulation is variable. Dis-
abled items and separators cannot be selected, so they can
be given a small semantic importance, reducing the distance
in motor space from the top of the menu to the items below
them (Figure 13b).
5The motor space distortion caused by semantic pointing is not ac-
curately representable in euclidian geometry. Thus the representa-
tions in motor space cannot be exact and are given for illustration
purposes.
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Buttons & Hyperlinks
As for menu items, the buttons and messages of a dialog box
must be readable (Figure 14a). However, for the manipula-
tion, only the buttons are relevant, so the rest of the box can
be shrunken. Furthermore, the importance of the various but-
tons need not be equal. The default button, assumed to be the
most likely choice, can be given a higher importance. More
generally, the importance can be proportional to the proba-
bility of being selected (Figure 14b). ‘Dangerous’ buttons
can also be given a smaller importance to make them harder
to select.
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(a) unchanged visual version (b) motor space version

Similarly, the visual layout of rich documents such as web
pages is often designed with aesthetics and visual communi-
cation in mind. But as far as interaction with such hyperdoc-
uments is concerned, only the hyperlinks matter. Therefore,
magnifying the hyperlinks in motor space should help users
acquire them and improve navigation.

Semantic Importance as a Dynamic Degree of Interest
So far we have mostly considered semantic importance as a
static attribute of interface objects. An exception is menu
items, the importance of which vary according to their state:
a disabled item has a low importance, which becomes high
when the item is enabled. The same applies to disabled but-
tons in a dialog box. Another example where semantic im-
portance can reflect the state of an object is the application
icons in current desktops. When an application requires user
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visual and motor spaces in that physical targets were selected by direct indi-
cation using the human hand. Pointing in the virtual realm of computers, however,
typically involve an intermediary device (e.g. mouse, joystick, touchpad)
that converts human motor actions into movements of a virtual cursor. There
are thus three major factors that come into play and can affect performance
(Graham and MacKenzie, 1996) in virtual pointing: motor or control space, visual
or display space, and the control–display (C–D) transfer function that links the two
spaces. Changes in D and/or W could occur in either the motor or visual spaces, or
both. In the rest of this paper, we use the terms D and W to denote distance and
width in both spaces, Dv, Wv and Dm, Wm to denote distance and width in the visual
(v) and motor (m) spaces, respectively, when a distinction between the two is
necessary.

3. Facilitating pointing by primarily reducing D

3.1. Designing widgets that minimize D

A somewhat trivial optimization is to simply move the targets close to the cursor
where feasible. One instantiation of this idea are the contextual linear pop-up menus
seen in many applications where the menus items are displayed right by the cursor
when the menu is activated. Whereas the linear layout of these menus put some items
further away from the cursor than others, pie-menus (Callahan et al., 1988)
additionally improve the situation by arranging all items in a circle around the cursor
thus making all items equidistant with a very small and constant D (Fig. 2).
Although pop-up linear and pie menus are demonstrably effective (Callahan et al.,
1988), they are only one of the many types of targets that are typically selectable in
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Fig. 2. Linear vs. pie menus. Distance of menu items from red starting point varies in linear menus (left),
but is constant in pie menus (right).
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seen in many applications where the menus items are displayed right by the cursor
when the menu is activated. Whereas the linear layout of these menus put some items
further away from the cursor than others, pie-menus (Callahan et al., 1988)
additionally improve the situation by arranging all items in a circle around the cursor
thus making all items equidistant with a very small and constant D (Fig. 2).
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Don Hopkins’ Pie Menu examples

http://www.donhopkins.com/drupal/node/94
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Marking Menu
• Pie Menu + Gestenerkennung

–Skalierungsunabhängig
–Transition von Newbie zu Experte
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eine Zukunftsvision

http://insitu.lri.fr/Projects/WILD
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WILD: Wall-sized interaction 
with large datasets

• 5.5m breit x 1.8m hoch
• 32 30-zoll displays in 

einer 8 x 4 Matrix
• 131 million pixel
• cluster von 16 

computer
• 3D motion capture 

system

http://insitu.lri.fr/Projects/WILD
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http://insitu.lri.fr/Projects/WILD

Participatory Design
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Participatory Design
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Outcome
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Any Questions?

http://insitu.lri.fr/Projects/WILD
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