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ABSTRACT
This position paper outlines the first stages in an ongoing
PhD project on mediated social touch, and the effects
mediated touch can have on someone’s affective state. It
is argued that touch is a profound communication channel
for humans, and that communication through touch can,
to some extent, occur through mediation. Furthermore,
touch can be used to communicate emotions, as well as have
immediate affective consequences. The design of an input
device, consisting of twelve force-sensitive resistors, to study
the communication of emotions through mediated touch is
presented. A pilot study indicated that participants used
duration of touch and force applied as ways to distinguish
between different emotions. This paper will conclude by
discussing possible improvements for the input device, how
the pilot study fits with the overall PhD project, as well as
future directions for the PhD project in general.

from your colleague, and a sense of unease upon first contact.
Such feelings do not only depend on the tactile sensation
itself, but are strongly influenced by your relationship with
your colleague, as well as your gender, and culture [10].
HCI research investigating touch focusses mostly on
discriminative touch, for instance in interaction with touch
screens [19], tangible interfaces [20], and haptic feedback
[28]. However, recent efforts have recognized the importance
of social touch [12, 30], and have investigated how mediated
social touch (i.e. communicative touch between at least two
people through input and output devices) is perceived, and
can influence someone’s affective state [31]. The ongoing
PhD work outlined in this position paper builds on this
last line of research. Two main research questions guide
the PhD project, namely: to what extent can interpersonal
touch occur through mediation? And, to what extent does
mediated touch influence people’s affective state?
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Haptic I/O; Theory and

What is touch?

The touch sense can be divided into two separate systems,
namely: the cutaneous and kinesthetic systems. Haptic
perception refers to touch sensations involving both the
cutaneous and the kinesthetic system [12]. One’s awareness
of the position of one’s limbs in time and space is
made possible by the kinesthetic system, which draws on
information from mechanoreceptors in the muscles, skin,
and joints, as well as from motor-commands executed in the
brain [12]. The kinesthetic system can, for instance, provide
information about the size and weight of an object. The
cutaneous system pertains to sensations that are a result of
stimulation of different receptors in the skin. The human
skin contains thermoreceptors that sense temperature,
nociceptors that sense pain, and mechanoreceptors that
sense deformations of the skin [12, 21]. Recent evidence
suggests that the hairy skin contains a type of receptive
afferent (i.e. nerve carrying information to the central
nervous system), called CT afferent, which is not found in
the glabrous (i.e. hairless) skin. These CT afferents respond
particularly strongly to slow stroking motions, for example
when applied to the forearm, while being insensitive to
stimulations typically associated with discriminative touch
[25]. This has lead researchers to propose the social touch
hypothesis, which states that CT afferents have a potential
to elicit pleasant subjective experiences, which are highly
relevant for interpersonal social touch [25]. Considering
mediated social touch, this finding is important in that it
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1.

RELATED WORK

INTRODUCTION

Look around your office and ask a random colleague to
hold hands with you. If said person complies, close your
eyes for ten seconds and try to determine what you feel.
Most likely, you will feel the warm, soft, perhaps slightly
sweaty hand of your colleague. But more importantly, you
are feeling the hand of a person.
Touch pertains not only to tactile sensations through
which we can determine the shape, size, texture, and
temperature of an object (i.e. discriminative touch), but
also has a very strong social, and emotional component too
[10, 23]. Most likely your request was met with puzzled looks
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highlights the social nature of touch, as well as that it
provides insights into which actuators might best be used
to produce tactile sensations reminiscent of social touch.

2.2 Interpersonal touch
Touch is considered as one of the earliest types of
communication for humans [22], and it is a powerful
mode of communication too: studies have shown that
interpersonal physical contact is essential in the development
of cognitive and socio-emotional skills in infants [1], can
increase compliance to requests (i.e. the ‘Midas touch’
effect) [10], and can have stress-reducing effects [9]. Touch
can have strong immediate affective consequences [30, 31].
For example in romantic couples, being touched by one’s
partner is typically considered pleasant, whereas being
touched by a coworker can be considered unpleasant [10].
In these examples touch is either positively, or negatively
valenced. Moreover, touch is considered to be an intensifier
of emotional displays from other modalities. However,
recent evidence suggests that touch can also be used to
communicate specific emotions [16, 18]. In a series of
experiments, Hertenstein et al. [18] found that three basic
emotions, and three pro-social emotions were recognized at
above chance levels when they were communicated solely
through touching of the arm and hand of the decoder.
Accuracy ratings of the decoded emotions were very similar
to accuracy ratings obtained from studies into facial, and
vocal expressions of emotion. Moreover, in a follow-up
study, Hertenstein et al. [16] found that when participants
were allowed to touch each other on the whole body, two
additional emotions were decoded at above chance level.
However, many of the effects of social touch depend on
the interpersonal relationship [5, 29], and the gender of the
individuals applying, and receiving the touch [6, 17] as well
as their cultural background [9], and the body location to
which the touch is applied [16]. Such factors need to be taken
into consideration when designing devices and experiments
for mediated social touch (see for instance [11]).

Figure 1: Prototype of the input device containing
twelve force sensitive resistors.
seven basic emotions using a force-feedback joystick. The
encoded emotions were played back to different participants,
who were tasked with decoding the emotions from the
joysticks movements. Results showed that all emotions were
recognized at above chance level [2]. In another study,
participants used a turning-knob in two metaphorical tasks
(i.e. a Ping Pong game, and stroking each other’s hand),
during which they communicated four different emotions.
Overall the four emotions were decoded at above chance
level [27].
Wang et al.
[30, 31] state that most studies
into mediated touch use some form of symbolic tactile
communication. The authors argue that touch is a much
richer communication channel and that in using touch for
symbolic communication, it is reduced to a low bit rate
tool [31]. However, the immediate affective consequences of
remote touch are a result of a sense of presence [14, 26] (i.e.
the feeling of being touched by another person). Therefore
symbolic tactile communication can also have immediate
affective consequences when a strong sense of presence is
present in the communication. One way to study the level
of presence is to compare emotional responses between ‘real’
and mediated conditions [26]. Similar emotional responses
can be considered an indication of a felt sense of presence.
This approach is considered an important element of the
research outlined in this position paper.

2.3 Mediated touch

3.

Numerous devices have been designed and built that
allow people to communicate a touch over a distance. For
example devices that communicate a sense of presence of
another person through a shared object [4], devices that add
tactile input and output as an additional communication
channel [8], and devices that aim to provide more intimate
communication over a distance through touch [15, 24].
While this work provides valuable insights into, for instance,
possible designs for mediated touch devices, some argue
[12, 30, 31], that there is a lack of empirical research
into the underlying mechanisms of mediated touch. Some
studies that are a noticeable exception to this, have for
instance found that the Midas touch effect occurs to some
extent after mediated touch [13], that body location effects
are similar between real and mediated touch conditions
[11], that mediated touch can, to some extent, affect a
person’s emotional experience of a story when combined
with the auditory channel [31], and that touch can help
communicate empathy during interaction with a virtual
agent [3]. Similar to Hertenstein et al.’s [16, 18] approach,
some studies have also found indications that people
can successfully communicate emotions through mediated
touch. In one study, participants were asked to encode

The aim of the current ongoing PhD work is to build
on experimental studies into mediated touch. In the first
stages of the PhD project, devices, such as depicted in
Figure 1, will be used as tools to simulate human touch.
Through the design of these devices, specific manipulations
can be introduced in the experiments (e.g. cutaneous or
kinesthetic stimulation). The main interest of the PhD
project described here is perception and elicitation of affect
in mediated touch [3, 18, 30]. In later stages of the project,
psychophysiological measurements of emotion, such as facial
electromyography, electrodermal activity, and heart rate
[7] will be applied to assess similarities between real and
mediated touch, as well as the extent to which a sense of
presence is elicited by the mediated touch [26]. The next
section will outline the design of a mediated touch device
(Figure 1), and describe a first pilot study as an initial
investigation of the communication of emotions through
mediated touch.

3.1

MEDIATED TOUCH AND AFFECT

Communicating emotions

An I/O device was conceived in order to partially replicate
Hertenstein et al.’s [18] experiments. The output side
consists of a grid of 4x3 eccentric-mass vibration motors
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Figure 2: All six emotions as encoded by one participant. For each emotions the colored lines indicate
activation of individual FSRs.
inside a sleeve that is worn on the forearm. The intensity
of vibration of the motors will be controlled by the input
device, which consists of a grid of 4x3 force-sensitive resistors
(FSR) mounted on a plain surface, and covered by a foam
sheet (Figure 1). Data from the FSRs will be logged
in order to identify patterns in the expression of emotion
using the device (Figure 2). Compared to other studies
that investigated the communication of emotions through
mediated touch using force-feedback devices [2, 27], the
experiment proposed here focusses on cutaneous perception
(i.e. vibrations applied to the skin surface) instead of
kinesthetic perception.

person through a grid of vibration motors, after which the
other person would have to decode the emotion from the
vibrations.
It was observed (Figure 3) that participants mostly
used brief, and forceful touches for the negative emotions
(two participants used more prolonged touches for disgust),
whereas for the positive emotions they used more prolonged
touches covering more sensors. To some extent these
observations were corroborated by data from the FSRs.
Figure 2 shows the sensor data for all six emotions encoded
by a single participant. For both positive and negative
emotions, participants mostly used expressive touch (e.g.
hitting in the case of anger). One participant used more
symbolic touches, for example in the case of gratitude in
which this participant simulated a handshake (Figure 3).
Participants made a number of comments in regard to the
input device. First, it was mentioned that considerable force
was required to activate the sensors. This was mainly due to
the thickness of the foam covering the FSRs. It is plausible
that the expressions of some emotions may only differ in the
force applied during touch (e.g. love and sympathy). These
subtleties were not captured in the pilot study. Replacing
the foam with a thinner material may improve on this issue.
Second, one participant mentioned that the active area was
a rather small, flat surface, not representative of a human
arm. Indeed, expanding the active surface as well as using a
curved surface might make for a more realistic input device
and allow participants to more accurately encode emotions
as if they were making contact with the forearm of another
person.

3.2 Pilot study
The goal of the pilot study was to see if participants could
encode a number of emotions using the input device. It was
hypothesized that participants would use force, duration,
and location of touch as ways to encode emotions using
the device. Five participants (four male, one female), all
graduate students, were asked to encode six emotions (anger,
disgust, fear, love, sympathy, and gratitude) that have been
found to be recognizable through touch of the forearm [18].
In addition to video recordings, data from all twelve FSRs
was recorded.
It was explained to participants that it was their task to
communicate six different emotions by touching the foam
sheet, which they were told, represented the forearm of
another person. Participants were told that the data from
the sensors would be recorded and played back to another

4.

Figure 3:
Examples of participants
emotions using the input device.

CONCLUSIONS

The goal of the PhD project outlined in this position
paper is to provide insights into how people experience
mediated touch.
Paradigms from psychology research
(e.g. [18]) can guide the design of experiments using
mediated touch. This approach should provide insights into
the underlying elements of mediated touch, such as the
influence of other modalities, cultural factors, interpersonal
relationships, gender, and effects of body site [11, 17, 16,
29]. It has to be noted here that mediated touch is in itself
somewhat of a paradox, since touching someone requires
two people to be in each others personal space. Therefore,
investigating the felt sense of presence of another person [14,
26] as well as emotional responses to this sense of presence
will be of vital importance to the current PhD project.
Furthermore, experiments, such as the pilot study, can
inform the design of new mediated touch devices to be used
in other experiments during the PhD project. Moreover,

encoding
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results can guide implementation of tactile communication
into existing devices. The results from the pilot study could
for instance be translated to vibration patterns of a mobile
phone. While such an approach is a strong simplification
of human touch, and even of mediated touch, it might be a
viable starting point for introducing mediated social touch
into our daily mediated communication with others.
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