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‘ Connecting People

Vision (graphic) - Light
Touch (haptic) - Touch

Multimodality _ .
Hearing (auditory) - Sound

Crossmodality

Chemical senses (Taste, smell)
Others senses

Previous experience

Cognition, expectation, personal goals,
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High-Density Sonification (HDS)

[T TIT
z

'HI\I\HHHHH
Ny [T T T T T Ny [ 7
x

X

Figure 5. Data subset patterns for canonical HDS of 2D-tables (above) and 3D-tables (below). The canonical sonification of 2D-tables generates two

complementary views of the data set, whereas for 3D-tables it generates three complementary views.

Kildal, J. and Brewster, S.A. High-Density Sonification: Overview Information in Auditory Data Explorations. Sonic
Interaction Design: Fresh Perspectives, K. Franinovic and S. Serafin Eds. MIT Press (2013), 299-306.
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Integrated Sonic
Interaction Design
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FIG. 27. Amplitude of vibration of the skin of the hand needed to feel

the stimulus (Bolanowski, Gescheider, Verrillo, & Checkosky, 1988) and
amplitude of vibration of the eardrum needed to hear (Wilska, 1935.)

Gescheider, G.A. Psychophysics. The
Fundamentals. LEA (1997).
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“I call this technology Pictures Under
Glass.”

“Pictures Under Glass sacrifice all the
tactile richness of working with our hands”

Victor, B. A Brief Rant on the Future of Interaction Design.
worrydream.com (2011). NOKIA
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Physicality?

“Physicality is the way in which matter
gets expressed when interacting with it”

Buscher, M. Making the Digital Palpable. Proc. First
International Workshop on Physicality, (2006).
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Physicality is
Multimodal
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Deceptive
Physicality

| | NOKIA

http://www.bestartificial.co.uk/

NOKIA

24/09/2013



24/09/2013

bestartificial Same Day Dispatch When Ordered
gardenware Before 3pm
! FREE UK DELIVERY

o 0/20 | & LOGIN © REGISTER
SHOPPING MENU

2 Avrtificial Lemons Fruit
£5.49

Fantastc Professional Quality Fruil

©

Description Comments

2 Artificial Lemons

Fantastic Professional Quality

Free UK 181 Clags Post

Related Products

http://www.bestartificial.co.uk/ e 9

‘ Large Adificial Gariic Sting 63am

arics.

NOKIA

\

REVOL ceramics, France

‘ NOKIA




ROSENTHAL (Tapio Wirkkala)

NOKIA

Programmable
Physicality

NOKIA

24/09/2013



NOKIA

Latency Research: Multimodal Touch
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Kaaresoja, T. and Brewster, S. Feedback is... late: measuring
multimodal delays in mobile device touchscreen interaction.
Proc. ICMI'10, ACM, (2010)
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Creating Haptic lllusions --- Kooboh

Cables
Vibrotactile
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Kildal, J. Kooboh: Variable Tangible Properties in a Handheld Haptic-Illusion Box.
Proc. Eurohaptics '12, P. Isokoski and J. Springare Eds. Springer, (2012), 191-194.
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Creating Haptic lllusions --- Kooboh
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+ Kildal, J. Kooboh: Variable Tangible Properties in a Handheld Haptic-Illusion Box. Proc.
EuroHaptics'12 Springer, (2012), 191-194.

+ Kildal, J. 3D-Press: Haptic lllusion of Compliance when Pressing on a Rigid Surface.
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Creating Haptic lllusions --- Kooboh

http://www.youtube.com/watch?v=57_hRI3ILfM
http://www.youtube.com/watch?v=RTkr9ISjDAA
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Force Input
¢ = (PHaptic + Paudio + Qvisual
Lai, C.-H., Niinimaki, M., Tahiroglu, K., Kildal, J. and Ahmaniemi, T. Perceived Physicality in

‘ ‘ Audio-Enhanced Force Input. Proc. ICM/I'77ACM, (2011), 287-294. NOKIA
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Conclusions
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Metaphors, Emotions, (lllusions)
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Flexible Devices at Nokia Research

From vision to Implementation

Kinetic Device
(2011)

http://www.youtube.com/results?search_query=nokia+kinetic+device&oq=nok
ia+kinetic+device&gs_l=youtube.3..0.99239.101950.0.102169.14.6.0.8.8.0.23
5.877.0j4j2.6.0...0.0...1ac.1.11.youtube.wucjADqKLdw
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Augmenting input with tactile textures
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http://vimeo.com/28447850

Vaananen-Vainio-Mattila, K., Suhonen, K., Kildal, J., Tahiroglu,
K., Laaksonen, J. and Ahmaniemi, T. User Experience and Usage
Scenarios of Audio-Tactile Interaction with Virtual Objects in a
Physical Environment. Proc. DPPI'73, (2013)

NOKIA

24/09/2013

18



