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ABSTRACT

In this paper, we introduce anew approac for applying
haptic ~ feedbadk technology to interpersonal
communication. We present the design of our prototype
inTouch system which provides a physicd link between
users eparated by distance
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INTRODUCTION

Touch is a fundamenta asped of interpersonal
communication.  Whether a greding handshake, an
encouraging pat on the bad, or a omforting hug physicad
contad is a basic means through which people adieve a
sense of connedion, indicae intention, and express
emotion. In close personal relationships, such as family and
friends, touch is particularly important as a @mmunicator
of affedion.

Current interpersonal communicaion technology, such as
telephones, video conferencing systems, and email,
provides medhanisms for audio-visual and text-based
interacion. Communicaion through touch, however, has
been |eft largely unexplored [4]. In this paper, we describe
an approach for applying haptic feedbad technology to
creae aphysicd link between people separated by distance
The dm is to enrich current red-time communicaion by
opening a channel for expresson throughtouch.

INTOUCH

The ideabehind inTouch is to crede the illusion that two
people, separated by distance, are interading with a shared
physicd objed. In redity, eah user is interading with
higher own objed; however, when one of the objeds is
manipulated, both users objeds are dfeded. In our
current design, the two conneded oljeds ead consist of
three glindricd rollers mounted on a base (Figure 1).
When one of the rollers is rotated, the rresponding roller
on the remote objed rotatesin the same way. This behavior
can be adieved using heptic (force-feedbad) technology
with sensors to monitor the physicd states of the rollers and
internal motors to synchronizethese states.

Figure 1. inTouch conceptual sketch

Two geographicdly distant people can then cooperatively
move the rollers, fight over the state of the rollers, or more
passvely fed the other person’s manipulation of the device
The presence of the other person is thus made tangible [2]
through physicd interadion with the seemingly shared
objed. Sincethetwo oljedsare not mechanicdly linked in
redity, inconsistencies in their states must be resolved by
the system agredéng on a single onsistent state and then
employing the motors to guide the objeds into that state.

Objective

Unlike the majority of applicaions of haptic technology,
inTouch is not focused on the simulation of physica forms.
Much of haptics research is aimed at the aeaion of virtua
objeds with form, mass and texture that can be felt through
feedbadk from a hapticdly augmented device  With
inTouch, the ideais not to creae adevice to represent the
physicd form of the user at the other end, but rather to
creae a physicd link for expresing the movements or
gestures of that person. The physicd form with which the
user perceves to be interading is thus not a smulation of
the other user, but the device itself. The richness of the
interadion then comes not from the representation of form,
but from the representation of movement as mediated by the
coupled oljeds. This is interesting in that it places grea
importance on the physicd design of the device

The gplication of haptics to teleoperated systemsis smilar
to the mechanism of the inTouch system. In teleoperated
systems, a user controls the adions of aroba (dave) with a
distant mechanicd device (master). The movements of the
user are read by sensors within the device and then
translated to the aduators of the roba. Haptics is often
applied in these systems to improve the performance of the
operator by trandating forces, imparted on the roba by the



environment, bad to the mntrol device[1]. Such systems
can be used in away similar to that suggested by inTouch if
a seoond user physicdly interads with the roba diredly.
These systems, however, are not intended for such use and
thus ladk the degance desired in a device for interpersonal
communication. inTouch is designed primarily with the
purpases of physicd interpersonal communication in mind.

The Design

The dchoice of rollers as the manipulable part of the objed
was made for two related reasons. First, rollers can be
rotated in either a dockwise or counterclockwise diredion
indefinitely. Unlike ajoystick or throttle, for example,
where the motion of the device is bounded, the roller
aff ords [3] more fluid and continuos drokes. Althoughthe
roller has the potential to be manipulated aggressvely,
thrashing between bounds is not possble. For this reason,
we felt that the motion of the roller was more gpropriate
for the expresson of subtle amotional states than a bounded
motion.

Seoond, rollers were dosen becaise they alow both
passve and adive interadion between users. A user can
adively “grab” and manipulate the rollers by applying
enough contad force to minimize slippage under the hand.
In this way, the motion of the hand is diredly trandated to
the rollers and the interadion is a kinesthetic one. If both
users manipulate the rollers in this way, the interadion is
fairly equal and mutual, like a handshake or a hug
Alternatively, one user could alow the rollers to dlide
comfortably beneah the hand, interading in a more tadile
and passve way, feding but not affeding the motion of the
rollers—like getting a pat on the bad. Interadions falling
between these two extremes, refleding various levels of
engagement with therollers, are dealy also passhle.

We dedded to use three rollers for a wmbination of
functional and aesthetic reasons. Because we wanted the
user to be ale to fed and adivate dl of the rollers
simultaneously with one hand, additiona rollers would
require areduction in roller diameter. Threewas chosen as
a wompromise between the higher spatia resolution
provided by more rollers and a greaer surface aea(on eah
roller) to “grab” and interad with possble with fewer larger
diameter rollers. The three rollers also gave a visua
balance to the design, suggesting its rotational movement
and drawing peopleinto interadion.

The Prototype

The first prototype of inTouch (Figure 2) was implemented
through dired mechanicd connedion of the mrresponding
rollers with flexible drive shafts. This is clealy not the
preferred method d connedion over any reasonable
distance; however, the mechanicd prototype was sufficient
to begin user testing. Furthermore, the prototype was
intended to provide a physicd benchmark for later
implementations with eledronic connedion and hardware
controll ed motors.
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Figure 2. inTouch mechanical prototype

We have yet to conduct formal user testing with the
prototype, but initial observations of people interading with
the system were encouraging. Users indicated interest in
the shared manipulation of the device and often described
the interadion as “playful”. Some people who used
inTouch commented that the friction on the rollers was too
high, hindering fluid rotational motion. Some dso
remarked that the ladk of ahbility to pass concrete
information made the semantics of interadion ambiguous.
Others, however, applauded the subtle and abstrad nature
of the interadion, while aredng that it was most
appli cable to intimate relationships.

FUTURE WORK

Future work will concentrate on user testing and further
refinement of the design. The dedronic version of inTouch
is aso currently under development and will require
investigation into control algorithms to achieve the desired
fed.

CONCLUSION

This paper has presented the philosophy and design of
inTouch. The inTouch system provides a physicd link
between people separated by distance unattainable with
current interpersonal communication technology. We
believe that inTouch suggests a new pathway for the
application of haptic technology which has the potential to

enrich intimate interpersona communicaion aaoss
distance
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