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Keyboard Electronic Touch Sensor
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1983
VideoPlace
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1985
RST [Krueger et al.]
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1985
Multitouch Tablet
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1985
Multitouch Tablet
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1991
DigitalDesk
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1991

StarfireWacomFlip Keyboard
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2001
FingerWorks
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2001
Diamond Touch

2001: Diamond Touch
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2002
Smartskin
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2003
Lemur/Jazz Mutant
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2006
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2006
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2007
iPhone
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2007
Microsoft Surface
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2007
ThinSight
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2011
Microsoft Surface 2.0
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Technologie

1972 
PlatoIV

2007 
iPhone

2010 
iPad

1981
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The long nose of innovation

Bill Buxton
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Technologie
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Vente de tablettes (millions d’unités)

Source : Rapport DisplaySearch 2011
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Technologie tactile

2007 2008 2009 2010 2011 2012

Nombre de périphériques tactiles dans les espaces publics
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–Bill Buxton

« Everything is best for something and worst for 
something else. The trick is knowing what is 
what, for what, when, for whom, where, and 

most importantly, why. » 



25

Avantages

Plaisir

Robuste Sans fil

Barrière d’entrée
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Multipoint vs souris
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Multipoint vs souris



27

Multipoint vs souris

(2) Degrés de Liberté (DDL) intégrés 



27

Multipoint vs souris

(2) Degrés de Liberté (DDL) intégrés 

(1) pointeur



27

Multipoint vs souris

(2) Degrés de Liberté (DDL) intégrés 

(1) pointeur

interaction indirecte
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Multipoint vs souris

(2) Degrés de Liberté (DDL) intégrés 

(1) pointeur

interaction indirecte

+1 DDL séparé
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Directivité

Direct Indirect
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Problems
Fat Finger
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Problems
Fat Finger
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Problems
Precision
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Shift
[Vogel et al. 2007]
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Shift
[Vogel et al. 2007]
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Shift
[Vogel et al. 2007]



Behind touch
[Hiraoka et al. 2003]
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Behind touch
[Wigdor et al.]
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Behind touch
[Wigdor et al.]
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Lucid touch
[Wobbrock et al.]
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Lucid touch
[Wobbrock et al.]
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Lucid touch
[Wobbrock et al.]
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Lucid touch 2
[Baudisch and Chu]
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Lucid touch 2
[Baudisch and Chu]
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Problem
Occlusion
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Problem
Occlusion
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Contexts / usages
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1 user



Smartphone, Tablets



TouchPad: 
multitouch + pressure + Tactile feedback



Touchscreen



Mouse



CubeTile [Immersion]



CubeTile [Immersion]



Sphere

Microso! Sphere 



Surfaceless

SixthSense [Mistry and Maes]
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2 users



Microso! Sphere 



Microso! Sphere 



Coffee Table

Microso! Surface
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n users



Tabletop

ReacTable
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TableTop
Reactable

http://reactable.com/
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TableTop
Reactable

http://reactable.com/



Interactive wall displays



Interactive wall displays



Interactive floor
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Interactive Floor
Multitoe [Fetzer et al.]

https://hpi.de/baudisch/projects/multitoe.html
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Interactive Floor
Multitoe [Fetzer et al.]

https://hpi.de/baudisch/projects/multitoe.html





Applications
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Smart Home
CRISTAL

http://mi-lab.org/projects/cristal/
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Smart Home
CRISTAL

http://mi-lab.org/projects/cristal/
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Smart Home
CRISTAL

http://mi-lab.org/projects/cristal/
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Smart Home
CRISTAL

http://mi-lab.org/projects/cristal/



Museums / Expositions



Fiction



Gaming



Bars



Shops







Situation room



Music



Music



Digital art

SandCanvas - https://www.youtube.com/watch?v=NQ9FERXWWsQ



Digital art

SandCanvas - https://www.youtube.com/watch?v=NQ9FERXWWsQ
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Multitouch pipeline

Device Protocol
Event Handler 

Graphical Toolkit
Interaction 
Techniques

80
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Technologies

Acoustique 

Résistive 

Capacitive 

Optique
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Technologie optique
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FTIR
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FTIR 
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FTIR



86

FTIR
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Segmentation

Binarisation
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Détection des régions connexes
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Etiquetage
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Double parcours
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Double parcours (1er parcours)



92

Double parcours (1er parcours)
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Double parcours (1er parcours)
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Double parcours (2e parcours)
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Double parcours (2e parcours)
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Suivi des blobs
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Distances inter-blobs
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Distances inter-blobs
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Distances inter-blobs
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Disparition d’un objet
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Apparition d’un objet
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Multitouch pipeline

Device Protocol
Event Handler 

Graphical Toolkit
Interaction 
Techniques

102
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TUIO
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Interaction



105

OBB
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Expression d’un point dans des 
repères différents
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Localiser un point dans une OBB
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Localiser un point dans une OBB
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Superposition de composants
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Mouvement d’un objet avec 2 doigts
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Transformation du segment AB
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Calcul de l’angle de rotation
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Produit scalaire
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Produit scalaire
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Déterminant
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Résumé du calcul de l’angle de 
rotation
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Résumé du TRS à deux doigts



Résumé du TRS à deux doigts

V

Cprev Cre
pè

re
 1

x

y

Repère 0

O

O’

repère 2

Vprev

m01: matrice de passage du repère 0 au repère 1
m02: matrice de passage du repère 0 au repère 2

1) Calcul des coordonnées de 0 dans le repère 1:
    O1 = m01-1 O0
2) O’2 = O1 (sans tenir compte du changement
    d’échelle)
3) Calcul de O’ dans repère 0
    O’0 = m02 O’2
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Multitouch pipeline

Device Protocol
Event Handler 

Graphical Toolkit
Interaction 
Techniques

119
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Manipulation 3D
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121



122



122
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Toucheo



123

Toucheo
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MT-Viewport

Amélioration d’une technique 
traditionnelle
1 vue = 2 DDL
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MT-Viewport
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MT-Viewport

3ème DDL dans les autres vues
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MT-Viewport



126

MT-Viewport
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Z-technique

1 doigt : 2 DDL

Doigt indirect : 

dernier DDL
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Z-technique
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Z-technique



129

Sticky Tools [Hancock et al. 2009]
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Sticky Tools [Hancock et al. 2009]
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Screenspace [Reisman et al. 2009]
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Screenspace [Reisman et al. 2009]
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Conté [Vogel & Casiez 2011] 

O 
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Conté
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Conté
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Conté
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Conté
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Conté
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136



137



137
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Forces tengentielles
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Forces tengentielles
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Mockup Builder [Araujo, Casiez et al. 
2012]
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Mockup Builder [Araujo, Casiez et al. 
2012]
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HotFingers [Goguey, Casiez et al. 
2014]
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HotFingers [Goguey, Casiez et al. 
2014]


