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The Touchy Subject

of Haptics

After more than 20years of research and development, are haptic
interfaces finally getting ready to enter the computing mainstream?

vir sinceE THE frst silent
mode cell phones started
buzzing in our pockets a few
years ago, many of us have
unwittingly developed a
fumbling familiaritywith haptics: tech-
nology that imvolees our sense of touch.
Video games now moutinely employ
forcefeadback joysticks to jolt their
plavers with a sense of impending on-
screen doom, while more sophisticated
haptic devices have helped doctorscon-
duct surgeries from afar, allowed desk-
bound soldiers to opemte robotsin ha-
ardous environments, and equipped
musichns with vinual violins.

Despite recent technological ad-
vances, haptic interfaces have made
only modest inmads into the mass
consumer market. Buzzing cell phones
and shaking jovsticks aside, develop-
ers have yet (o create a breakthrough
product—a device that would do for
haptics what the iPhone has done for
towch screens. The slow pace of market
acceptance stems partly from typical
newtechnology growing pains: high
production eosts, the lack of standard
application progrmming inteifaces
(AP1s), and the absence of established
user interface conventions. Those s
sues aside, however, a bigger question
looms over this Nedghing ndustry:
What are haptics good for, exactly?

Computer sclentists have been ex-
ploting haptics for more than two de-
cades. Early research focused largely
on the poblem of sensory substitu-
tion, converting imagery or speech
information into electric or vibratory
stimubstion patterns on the skin. As
the technology mat ured, haptics found
new applications in teleopemtor sys-
tems and virtual envionments, wseful
for mbotics and Dight simulator appli-
cations.

Today, some researchers think the
big promise of haptics may involve

meving beyond specal-purpose ap-
plications to tackle one of the defin-
ing challenges of our age: information
everioad. For many of us, a growing re-
lisnce on screen-based computers has
long since overtaxed our visual senses.
But the human mind comes equipped
to process information simultaneously
from mulkiple inpus—incloding the
senseof touch. “People are not biologi-
cally equipped to handle the assault
of information that all comes through
one channel,” sss Kamon Maclean, a
professor of computer science at the
Universityol British Columbia

Haptic interfaces offer the promise
of creating an auxliary information
channel that could offload some of the
cognitive load by transmitting data to
the human brain through a range of
vibmtions or other touch-based feed-
back. “In the real world things happen
on the perphery,” says Limette Jones, a
senior research scientist at Massachu-
setts Instinte of Technology. * It seems
like haptics might be a good candidate
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for exploiting that capability because
it"s already a background sense.”

As people consume more infoms
tionon mobile devices, the case for hap-
tics seems b grow SUDMEET. “AS SCIEen
size has become smaller, there i inter-
est in offload ing some information that
would have been presented visoally to
other modalities,” says Jones, who also
sesopportunities for haptic intefaces
embedded in vehicles as eady waming
gystems and prodmity indicators, as
well & more advanced applications in
sumgery, space, undesen explomtion,
and military scenarios.

While those opportunities may be
real, developers will first have 1o over
come a series of daunting technical
obstacles. For staners, there B cur
rently no standard AP for the various
force feedback devices on the market,
although some recent efforts have re-
suked in commerdial as well as open
source solutions for developing solt-
ware for mukipke haptic hardware

phtforms. And as haptic devices grow

different seasations in response to
twrry shin.
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Perceptualization
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The potential of applying user centered design methods
to design and engineering of medical applications that
strive to exploit the benefits of perceptualization, with a
particular focus on haptic feedback.



The oral surgery simulator
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Heart simulation
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Design focus transition




Main interests

- Interaction design: generation of
design alternatives using UCD

- Haptic feedback (obviously)

- Medical applications

- Productification and
entreprenuership

jofo02@kth.se
www.csc.kth.se/~jofo02
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