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“We are ocular centric, and displays are therefore
much more mature. Input is still primitive, and wide
open for improvement.” Bill Buxton, 2007
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1960s: Mainframe Era 1980s: Personal Computer Era
One computer per many users. One computer per user.

Being human: Human-Computer Interaction in the year 2020
Harper, Sellen, Rodden & Rogers, editors

Several computers per user.

e

Wii remote (Nintendo, 2006)

iPhone (Apple, 2007)

iPad (Apple, 2010)

Surface (Microsoft, 2008)

2020 and beyond: Ubiquity Era
Thousands of computers per user.

Kinect (Microsoft, 2010)




Improved and new output devices

N

Design new interaction
techniques

Redesign systems

N

Improved and new input devices

Understand user motor
and cognitive skills




Jonathan Aceituno
Michel Amberg
Fabrice Aubert
Mélisande Biet

Ali Choumane
Andy Cockburn
Samuel Degrande
Réemi Cozot
Mathieu Cudmore
Bruno De Araujo
Jean-Philippe Deblonde

Jérémie Gilliot

Fredéric Giraud
Laurent Grisoni
Carl Gutwin
Martin Hachet
Sébastien Hillaire
Joaquim Jorge
Anatole Lécuyer
Fabien Lotte
Damien Marchal
Antony Martinet
Paolo Olivo

Quin Pan

Thomas Pietrzak
Ludovic Potier

Philip Quinn

Nicolas Roussel
Jean-Baptiste Sauvan
Betty Semail

Romuald Vanbelleghem

Radu Vatavu

Daniel Vogel

Quan Xu




Indirect interaction, filtering and transfer functions
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Indirect interaction, filtering and transfer functions
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Indirect interaction, filtering and transfer functions
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+ limb precision
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Dynamic functions
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Constant CD gain
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Casiez, G., Vogel, D., Balakrishnan, R., & Cockburn, A. (2008). The Impact of Control-Display Gain on User

Performance in Pointing Tasks. Human-Computer Interaction. Taylor and Francis, volume 23, issue 3, 215-250.
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No more Bricolage!
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EchoMouse and Libpointing

osSXimouse
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http://libpointing.org
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Elastic transfer functions




Elastic transfer functions

Stiffness
(N.m-")

[ X\ 4 L
3 0 [

z
]
3
£ I 30 0 7
c 3 —4—120 o L N A
L ——800 E 37 —]
2 27 *=1600 —— 'g L Stiffness
§ I i £ o (N.m™")
I o 0
(1) | >
5 1 : 2 30
Tl % ! x 20
5 i —%—800
£ r —*— 1600
ol e e ey 0 b
= 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
CG(m.s".N") CG(m.s'.N)
5 18 -
Stiffness
[
Ease N.m-h /
4 Fatigue | | %1 0
gue
30
12— —a—120

—%—800
—*%—1600

Score
Error rate (%)
©

0.0 0.1 0.2

0 1600
Stiffness (N.m"")

Casiez, G., & Vogel, D.
Pointing Device. In CHI'08, 1709-1718. ACM Press.
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RubberEdge
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RubberEdge

Casiez, G., Vogel, D., Pan, Q., & Chaillou, C. (2007). RubberEdge: Reducing Clutching by Combining Position
and Rate Control with Elastic Feedback. In UIST'07, 129-138. ACM Press. 27
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Giving a hand to the eyes
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Roussel, N., Casiez, G., Aceituno, J. & Vogel, D. (2012). Giving a hand to the eyes: leveraging input accuracy
for subpixel interaction. In UIST'12, 351-358. ACM Press. 31




Scrolling transfer functions
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Quinn, P., Cockburn, A., Casiez, G., Roussel, N. & Gutwin, C. (2012).
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ACM Press. 32
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Importance of transfer functions in interactive systems
Constant vs. dynamic functions

Hardware independent functions

Isotonic / elastic devices - hybrid devices

Pointing / manipulation / scrolling tasks

Recommendations, tools and libraries

33




Perspectives

“Transfer function law”

Domain of definition of Fitts’ law 7=+ 1og, (7. +1)
Better understand human motor capabillities
Hardware independent functions

Situated transfer functions

Consider other parameters




Touch and gesture based interaction
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Tactile feedback

Occlusion aware interfaces
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Tactile feedback

Occlusion aware interfaces
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Tactile feedback

Occlusion aware interfaces
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Vogel, D., Cudmore, M., Casiez, G., Balakrishnan, R. & Keliher, L. (2009). Hand Occlusion with Tablet-sized
Direct Pen Input. In CHI'09, 557-566. ACM Press.
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Vogel, D. & Casiez, G. (2012). Hand Occlusion on a Multi-Touch Tabletop. In CHI'12,2307-2316. ACM Press.
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Amberg, M., Giraud, F., Semail, B., Olivo, P., Casiez, G. & Roussel, N. (2011). STIMTAC, a tactile input device with programmable
friction. In UIST'11 EA, 7-8. ACM Press.

Giraud, F., Amberg, M., Lemaire-Semail, B. & Casiez, G. (2012). Design of a Transparent Tactile Stimulator. In proceedings of Haptlcs
Symposium 2012. 485-489. IEEE Computer Society.




Friction




Targets separated by 100 mm

12 participants

x 3 Technigues (Control, Semantic Pointing () & Surfpad IT)
x 4 Blocks

x 2 Widths (16 et 4 pixels)
x 6 Density (0, 1, 2, 4, 8 & 12 distractors)
X 3 =5,184 trials

Main results

» Surfpad continues to improve movement time by 9,5%
compared to Control, whatever the number of distractors

» Semantic Pointing degrades performance up to 100%,
due to clutching

targets on a squeeze film effect. In CHI '11, 2491-2500.
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Daniel Vogel and Géry Casiez. 2011. Conté: multimodal input inspired by an artist's crayon. In UIST '11, 357-366.
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3D Manipulation
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Martinet, A., Casiez, G. & Grisoni, L. (2012). Integrality and Separability of Multi-touch Interaction
Techniques in 3D Manipulation Tasks. IEEE Transactions on Visualization and Computer Graphics. IEEE

Computer Society, volume 18, issue 3, 369-380. o0
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Vatavu, R.D., Vogel, D., Casiez, G. & Grisoni, L. (2011). Estimating the Perceived Difficulty of Pen Gestures.
In INTERACT'11, 89-106. Springer.
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Buttonless clicking
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Choumane, A., Casiez, G. & Grisoni, L. (2010). Buttonless Clicking: Intuitive Select and Pick-release Through
Gesture Analysis. In IEEE VR, 67-70. IEEE Computer Society. =




Mockup Builder
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De Araujo, B. R., Casiez, G. & Jorge, J. A. (2012). Mockup Builder: Direct 3D Modeling On and Above the
Surface in a Continuous Interaction Space. In GI'12, 173-180.

53




Speed: 5x




Occlusion

Rendering tactile feedback on touch interfaces
New input device to support multimodal input

Degrees of freedom integration and separation

(Gesture interaction




Perspectives

Friction based interfaces: increased knowledge and new
prototypes

Indirect interaction on touch interfaces

Additional degrees of freedom on touch interfaces




General perspectives




Improved and new output devices

N

Design new interaction
techniques

Redesign systems

N

Improved and new input devices

Understand user motor
and cognitive skills
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