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Definitions

Haptic Icon → Hapticon
Tactile Icon → Tacton } Hapticon = Tacton

Hapticon Tacton

Haptic

everthing concerning the 

sense of touch
piece of

abstract information

Ic on

^
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H is tory of H IP

Number of related publications during 1993-2009 
(Results by Google Scholar)
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Targ et G roups  for H IP

http://www.sti.nasa.gov/tto/Spinoff2005/Images/Page_127_Image_0001.jpg http://cache.gizmodo.com/assets/images/4/2009/01/ive2.jpg

Prog rammers  
and eng ineers

Des ig ners

U s ers

http://www.w3.org/2007/Talks/2007-10-MoMo/Man_w_mobilephone.jpg

Flexibility and 
control

Fast iterations 

Usability

Demands  
on the 
des ig n

proc es s

Haptic Icons must function 
technically and socially!
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The S kin's  Phys iolog y

M otor-S ubs ys tem
kinesthetic sensations

S ens ory-S ubs ys tem
tactile sensations

http://www.hitl.washington.edu/scivw/scivw-ftp/publications/IDA-pdf/COVERS.PDF http://www.naturstudiendesign.de/bilder/Der_Mensch/70_Haut/37_Tastsinn.JPG

M ec hanorec eptors

• Meissner's corpuscles
• Pacinian corpuscles
• Ruffini's end organs
• Merkel's discs
• Krause's bulbs
• Free nerve endings

strong
link

http://www.naturstudiendesign.de/bilder/Der
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L. M. Brown, S. A. Brewster, and H. C. Purchase. Multidimensional tactons
for non-visual information presentation in mobile devices. In MobileHCI’06

http://3.bp.blogspot.com/_k_X6e30jnXY/SA_S3wOekqI/AAAAAAAABGU/Iid8C-i4bc0/s1600/handler.jpghttp://www.audiorakete.de/wp-content/uploads/2008/08/dasgrain_granularsynthese.jpg
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Haptic  Ic on Des ig n

M. Enriquez, K. MacLean, and C. Chita. Haptic phonemes: basic building blocks of haptic communication. 
In ICMI ’06: Proceedings of the 8th international conference on Multimodal interfaces (2006)
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Haptic  Devic es

Most established haptic prototyping components

Tac ta id VB W32 C 2 Tac tor

http://www.eaiinfo.com/PDF%20Documents/C-2%20tactor.pdf
L. M. Brown, S. A. Brewster, and H. C. Purchase. Tactile crescendos and sforzandos: applying musical techniques 
to tactile icon design. In CHI ’06: CHI ’06 extended abstracts on Human factors in computing systems (2006)
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Low -fi H IP

What is  an effec tive s ubs titution for paper 
prototyping  in the field of haptic s ?

Unknown internet source
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Low -Fi Haptic  Ic on Prototyping

 N ordiC H I 2008 Works hop

http://www.flickr.com/photos/24420490@N08/sets/72157608986634676/

Definition of 
haptic icons 

Limited expressiveness
of low-fi prototyping

techniques

C ontradic tion!?
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H i-Fi Haptic  Ic on Prototyping

Texture Handheld M inia ture B imoda l (THM B )

B ubbleWrap - textile-based electromagnetic haptic display

J. Pasquero, J. Luk, S. Little, and K. MacLean. Perceptual analysis of haptic icons: an investigation into the validity of cluster 
sorted mds. Haptic Interfaces for Virtual Environment and Teleoperator Systems, International Symposium on (2006)

O. Bau, U. Petrevski, and W. Mackay. Bubblewrap: a textile-based electromagnetic haptic display. In CHI EA ’09: 
Proceedings of the 27th international conference extended abstracts on Human factors in computing systems (2009)

• Array of piezoelectric actuators arouses the 
thumb tip’s skin by bending

• Controlled by a PC host running Linux
• Good for crossmodal tasks
 

 
• Matrix of electromagnetic actuators, 

enclosed in fabric 
• Individually controllable cells that expand or 

contract
• Active and passive haptic feedback
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H i-Fi Haptic  Ic on Prototyping

Haptic  K nob with the haptic icon editor software

N ADA Sketchstools Network Analog and Digital Adapter

M. Cottam and K. Wray. Sketching tangible interfaces: Creating an electronic
palette for the design community. IEEE Comput. Graph. Appl., 29(3):90–95, (2009)

Swindells, Colin and Maksakov, Evgeny and MacLean, Karon E. The role of prototyping tools for 
haptic behavior design. In VR ’06: Proceedings of the IEEE conference on Virtual Reality (2006)

• Open source hardware and software tool kit
• Big collection of sensors and actuators
• Connected to an iPhone/iPod simply by the 

headphone jack
 

• Editor software with tile concept
• Designing Haptic Icons via drag&drop
• Mathematical equations for tacton 

representation
• Haptic Knob controlled by a Linux PC 

connected to an I/O-Board
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Open Ques tions

What other techniques rather 
than crescendos can be used 

from the field music?

How do simultanously 
presented tactons effect each 

other or work together ?

Which shared data structures 
are useful to incorporate it 

with other modalities?

H IP
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„Currently, the best 
approach for haptic 
prototype design is to 
perform perceptual user 
studies to compare 
several designed haptic 
behaviors after they 
have been developed.”

Way to g o! „We’ll continue to strive 
to create tools that 
make sketching in 
hardware as simple as 
putting pen to paper.”

1. 2.U s er
S tudies

N ew  
Toolkits

C onc lus ion

B. A. Swerdfeger, J. Fernquist, T. W. Hazelton, and K. E. MacLean. Exploring melodic variance 
in rhythmic haptic stimulus design. In GI ’09: Proceedings of Graphics Interface 2009

M. Cottam and K. Wray. Sketching tangible interfaces: Creating an electronic
palette for the design community. IEEE Comput. Graph. Appl., 29(3):90–95, 2009
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In ICMI ’06: Proceedings of the 8th international conference on Multimodal interfaces (2006)
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Thanks  for

your a ttention !
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Data  Ana lys is

Data 
Evaluation

(Multivariate)
Analysis of Variance 

(M)ANOVA

Multidimension 
Scaling (MDS) Plots

post hoc 
emphasizing or
confuting results

J. Pasquero, J. Luk, S. Little, and K. MacLean. Perceptual analysis of haptic icons: an investigation into the validity of cluster 
sorted mds. Haptic Interfaces for Virtual Environment and Teleoperator Systems, International Symposium on, 0:67, 2006

Tukey's Honestly 
Significant Difference 

(HSD) Test
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Future Pros pec ts

Multitouch Display

http://www.freymartin.de/en/projects/snoil/images/snoil_action_470x264.jpghttp://www.impactlab.com/wp-content/uploads/2008/10/citywall3d03-web.jpg

Haptic Ferrofluid Display

The dream of direc t intuitive haptic  interac tion

on la rg e multimoda l us er interfac es
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