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INTRODUCTION

From HCI perspective, there are multi-
ple I/O channels for the interaction with

computer system that are bound to human
senses. Since it is very difficult for a com-
puter to address senses of smell and taste,
HCI has recently been exploring combinations
of remaining three senses. Visual feedback
has always been predominant, often coupled
with audio feedback, however this can be con-
fusing considering desktop applications. On
the other hand, haptic channel seems to be
more suitable (as a proof, imagine computer
keyboard without haptic feedback).

HAPTIC FEEDBACK

Haptic device can be described as an in-
terface capable of providing sense of

force or touch to the user. Such device
is controlled with specialized haptic render-
ing software in order to create meaningful
feedback, also called haptic cue. There are
two types of haptic cues - tactile and kines-
thetic. We perceive tactile cues by our skin
receptors (mechanoreceptors, thermorecep-
tors and nociceptors) and they provide us
with information about surface texture, pres-
sure and pain. Kinesthetic cues are perceived
by the receptors in muscles, joints and ten-
dons and help to determine movement, posi-
tion and torque of different parts of our body
[Bowman et al., 2004].

As shown in Figure 1, there is direct anal-
ogy between 2D visual and 2D haptic

feedback, and so they can team up to aug-
ment each other and facilitate improved in-
teraction for the user. Two dimensional (di-

rectional) haptic feedback was described by
[Choi and Kim, 2009], where tactile cues have
been used.

Figure 1: Analogy between 2D visual feed-
back and 2D haptic feedback

Figure 2: First prototype of haptic mouse

KINESTHETIC HAPTIC DEVICE

We have been exploring the usage of
kinesthetic haptic cues in order to navi-

gate a user throughout the user interface. Our
first prototype (Figure 2) was created adapting
ordinary computer mouse by attaching motors
in order to provide directional haptic feedback.
Motors are controlled by Phidgets Advanced

Servo Controller to deliver passive kinesthetic
cues (perceived by receptors in muscles of
user’s hand). We believe there are two pos-
sibilities for user navigation with haptic feed-
back:
•driving user’s hand to the target by applying

force with the motors
•constraining user’s movement in wrong di-

rection by applying resistance
Combination of these feedbacks should en-
able users to create more precise mental
models of application interface, which is crit-
ical for design performance and error prone-
ness.

As a future research we will experiment with
four motors, exploring and testing more

precise haptic cues. Using Fitt’s law, we in-
tend to measure the improvement in user per-
formance using several prototype applications
such as GIS, e-learning in desktop environ-
ment and assistance to visually impaired and
children.
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