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ABSTRACT
In this paper we explore an interdisciplinary approach towards
an aesthetics of touch. Research into the role of the body has
become increasingly prevalent in �elds ranging from philosophy
of mind to human-computer interaction. At the same time, haptic
technology has becoming ubiquitous within personalized devices
and wearables. Despite this, touch remains largely under-explored
within contemporary aesthetics. We �rstly outline what might
be gained from artistic practices that acknowledge a multisensory
model of perception. Secondly, we discuss the di�culties of arriving
at a standardized taxonomy for touch-based aesthetics and why
this endeavor may not be fruitful. Finally, we outline an approach
based on �rst-person felt experiences, drawing on creative practice
research involving computational technology within the �elds of
somatics, dance, and music.
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1 INTRODUCTION
Touch-based aesthetics is a rapidly growing research area within
human-computer interaction (HCI) design. Projects exploring vir-
tual interpersonal touch [32] [37] [1] and force feedback interfaces
for surgical training and prosthetics [6] [34] demonstrate HCI’s
vested interest in considering touch within our multisensory ex-
perience. It is widely recognized that touch as an area of sensory
research greatly lags behind other sensing modalities [8] [27] [4].
�ere are many intersecting reasons why touch has been generally
overlooked including the complexity of touch as a sensory modality,
touch’s ability to extend beyond physical human limitations, and
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our complicated sociocultural perceptions of touch. But, perhaps
the most problematic barrier to the inclusion of touch in sensory
research is that of method. Traditional HCI design relies on third-
person, empirical research methods to observe, document, and
taxonomize sensory experiences. Typically the intention of such re-
search is to design a standard set of best-practices or aesthetics; but
touch is tricky. Given its complexity, a�empts to taxonomize touch-
based aesthetics o�en break down or lose impact when considered
in a new context.

Taxonomy of the senses might well be a senseless
exercise. [27, p1]

Several HCI researchers with experience in the arts suggest arts-
based methods as alternative practice-based design frameworks [30]
[15], but, despite these e�orts, the value and perspective of the arts
practitioner is largely overlooked by those exploring touch. �is
is perhaps most clearly articulated in a recent New Yorker article
surveying the �eld of touch-based design: “Every other sense has
an art to go with it: the eyes have art, the ears have music, even
the nose and the tongue have perfume and gastronomy. But we
don’t train our hands to touch as we train our eyes to look or our
ears to listen” [11]. We recognize that pro�le pieces such as this do
not speak for our broader academic community, but it points to a
very real perception about the role of the arts in the larger sensory
research discourse. �ose who practice in the arts, particularly
in areas of music and dance, recognize that the observer’s third-
person perception of an arts practice is very di�erent than that of
the practitioner. Music is an auditory experience, and a physical
practice. Dance is a visual art form, but a practice predominantly
understood through our many senses of touch.

To this end, we look to our combined experience working within
embodied arts-based practices to create new methods for under-
standing the aesthetics of touch. We do this with a focus on �rst-
person felt experiences and creative practice research involving
computational technology within the �elds of somatic practices,
dance, and music. Rather than moving toward a taxonomy of touch-
based aesthetics, we aim to design frameworks for exploring and
articulating the experience of touch within its given context. As
HCI research into haptics and tangible computing moves from per-
sonal devices into, for example, multi-player virtual reality gaming,
we argue that it is timely and moreover crucial not only to explore
the potential a�ective sensations and interactions that may arise
between “bodies, technology, and ma�er” [5, p2]. We must also
ask how touch-based aesthetic experiences can be navigated in a
way that is sensitive to the complex sociocultural speci�cities of
a given situation. Under what conditions could it be appropriate
to introduce interpersonal touch? When the range of potential
physical sensations within human-machine engagement runs from
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pleasurable to painful, how can this be critically and safely imple-
mented? How can notions of privacy be appropriately preserved?
�ese are some examples of the questions that have motivated the
following lines of inquiry.

2 BACKGROUND AND RELATEDWORK
Psycho-physical research into the perceptual capacities of the skin
demonstrates commonalities between the tactile and auditory sen-
sory systems [12]. For example, the skin, like the ears, is most
sensitive to frequencies within the range of human speech [31].
However, despite the skin’s capacity to perceive complex pa�erns
of spatio-temporal information, touch has been “traditionally been
neglected in the history of aesthetics” [8] (see also [4] [27]). Coined
by Martin Jay as “ocularcentrism” many of these same researchers
observe that historically within Western society, vision has been
lauded as the most sophisticated and intellectual of all our senses
[20]. For example, Constance Classen points out the many ways in
which vision and touch are placed on opposite ends of the spectrum
with reference to intellect and class [4]. �is apparent prioritization
of vision over all the senses, particularly touch, is argued to be
the reason for the proli�c investigation into vision over our other
senses.

Tim Ingold, drawing heavily on the work in phenomenology
of philosopher Maurice Merleau-Ponty, argues that this stance
stems from a dualistic position [19]. �is is a perspective that
prevails throughout much empirical—particularly anthropological—
research. Ingold argues that the notion of sensory hierarchies is
incorrectly posited as it assumes that humans are passive observers
‘looking out’ onto an external world. He demonstrates how the
observational biases of the anthropologists that he discusses mark
certain communities of people as ‘less sophisticated’ if they appear
to prioritize other senses over vision. Ingold goes on to expound
how in fact “the perceptual systems not only overlap in their func-
tions, but are also subsumed under a total system of bodily orienta-
tion… Looking, listening and touching, therefore, are not separate
activities, they are just di�erent facets of the same activity: that of
the whole organism in its environment” [19, p261]. Nevertheless,
even if we agree with Ingold that this type of sociocultural prioriti-
zation of one sensory modality over another stems from a dualistic
epistemological understanding of perception, this does not help
answer the question of why a touch-based aesthetics is so di�cult
to de�ne.

2.1 �e Complexity of Touch
Firstly, touch is a highly complex sensory modality that is not con-
�ned to a single bodily organ. In fact, the term haptic is o�en
used to refer to several sensory systems including those that deal
with the body’s capacity to experience sensations externally (cuta-
neous) and internally (proprioceptive, kinaesthetic, and vestibular).
Leaving aside the proprioceptive systems for the moment, research
has shown that tactile sensations vary drastically over the body
as a whole, due to both the di�erent sensitivities of the types of
mechanoreceptors, as well as their varying densities at di�erent
regions of the body [12]. Furthermore, the skin adapts in a similar
way to the auditory system, meaning that the intensity of perceived

Figure 1: Vibrant Lives: DataPlay participants feeling the
real-time vibration of their personal device data output.

stimulation starts to drop over time. Additionally, this response
varies over the body.

Coming back to the interconnected nature of our haptic sensory
systems, it is evident that we do not experience something cuta-
neously without it also a�ecting our proprioceptive, kinaesthetic,
and vestibular sensibilities. Futhermore, our ability to feel extends
beyond our sensory capabilities to de�ne our emotional and a�ec-
tive experiences, the la�er being concerned with the “non-verbal,
non-conscious dimensions of experience” [3, p8]. While it may
seem easy to separate these concepts, they are o�en interchanged,
confused, and intertwined. For example, to touch or be touched by
something or someone easily arouses a myriad of emotions relative
to the context in which touch takes place: caressing a lover’s hand
provides a very di�erent sensorial and emotional response than
yanking someone by the hand to help them avoid an oncoming
collision.

2.2 Extending via Touch
Touch can “bring distant objects and people into proximity”, and is
thus crucial in terms of communication, in so far as it is “receptive,
expressive, can communicate empathy” [27, p1]. In this way, touch
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shares many properties with sound in that both are necessary for
communication across social boundaries and also physical distances.
R. Murray Schafer has discussed the notion of hearing as “touching
at a distance” [29, p11]. Schafer suggests that through the act of
hearing we may extend touch beyond our body, and come into
contact with people and objects that are not spatially immediate.
Simon Waters draws upon Edward Hall’s notion of proxemics in
arguing that sound has the ability to reach into a variety of di�erent
social spaces, from the highly intimate to more public territories
[36]. Susan Kozel describes a related phenomenon in her work on
telepresence, suggesting that “when the intensity of this not-quite-
touching-touch is maintained, it can span long distances as well as
tiny gaps” [23, p111].

2.3 Touch as the Trace of Socio-Cultural
Experiences

Studying touch most quickly breaks down when we put the work
into practice, particularly when using the scienti�c method. Ex-
plorations into touch using the scienti�c method “are o�en more
informative about the culture of science than about the scienti�c
basis of culture” [4, p4]. �is is in part because our experience of
touch is so highly dependent upon the context in which it occurs.
A�empts to isolate particular components of touch in an e�ort
to understand or identify a standard set of aesthetic principles do
not so easily hold up when placed back into context. Furthermore,
touch cannot be isolated from past experiences or sociocultural
practices. �e importance of past experiences in our synthesis of
a felt experience is uniquely articulated by both Antonio Dama-
sio and Bonnie Bainbridge Cohen. Bainbridge Cohen explores the
role of past experience in her rearticulation of the sensorimotor
or perceptual-motor process [2]. She introduces the addition of
preconceived expectations calling a�ention to the role of previous
experience in our interpretation of new sensory input. Damasio
points to this in his di�erentiation of feelings and emotions [7].
Feelings, he suggests, are the private, mental interpretation of an
emotional state based on past experience. �e situatedness of past
experiences again complicates a�empts to isolate touch from its
context or assumptions that it is devoid of highly personal inter-
pretation in scienti�c study. In this, it makes more sense to explore
touch in relation to a given context, rather than a�empt to isolate,
deconstruct, or taxonomize.

�ere are many reasons why there is a signi�cant lack of research
into touch, particularly in design spaces that defer to scienti�c
methodology. Given this, it is worth noting that it is not our goal to
argue for a reworking of a sensorial hierarchy, nor is it our intention
to claim that touch must be researched in isolation from the other
senses to ‘catch up’ with other sensory research. Our aim is instead
to consider how we might begin to understand touch’s role in the
design of new technologies and aesthetic experiences. Given that
we experience our world through all of our senses, we are more
interested in creating work that thoughtfully includes touch within
a multisensory framework, rather than “provide an environment
as devoid as possible from tactile stimulation” [18, p29]. To do
this we need to begin considering how we work with touch as a
compositional tool. How do we build frameworks for understanding
touch without reducing it to a set of standards or best practices?

Standardization is o�en an aspirational goal of such design work;
however, these e�orts would only break down once taken out of the
sociocultural and experiential context of the research environment.
Here we look to arts-based practices for be�er understandings of
how to consider touch within multisensory design, particularly
drawing from the �elds of somatically informed dance and music.
More speci�cally, we explore methods introduced by practitioners
fusing practices in the arts with HCI design, such as experience
modeling and enactive approaches.

2.4 Prior Work
Over a decade ago, Eric Gunther and Sile O’Modhrain proposed
the notion that tactile sensation could be an aesthetic end in itself
[12]. �eir research aimed to explore “tactile stimuli as aesthetic
artifacts and the skin as the receptor of composition, analogous
to the way in which the ear is the receptor of music” [12, p369].
�is was a sharp move away from the accepted role of touch being
used by musicians as a means to a�ect sound. Artistic works along
this theme have included Ka�e Ma�hews’ Sonic Bed (2005), where
sonic material was used to “mediate the sound to the body” [25, p2].
Lynn Pook’s STiMULiNE requires the audience to wear earplugs in
order to receive sound not only via tactile transducers in contact
with the body, but also through bone conduction via the skull [25].

However, work involving large-scale implementations of touch-
based aesthetics o�en focuses on a narrow range of haptic per-
ception. For example, in Otso Lähdeoja’s Shake-ousmonium (2015),
“audiotactile vibration was driven into the audience’s seats, enabling
for a haptic perception of the bass frequencies” [24, p443]. While
this approach certainly plays on the body’s capacity to experience
low frequency vibrations more viscerally than those in the higher
ranges, it only serves to augment a rather familiar sensation—one
that can be experienced both in a nightclub where loud music is
playing, or when a train passes by in a subway station.

2.5 Motivations
Here we consider the possibilities a�orded when we shi� our
methodological frameworks from third-person design methods—
such as user-centered and participatory design—to ones inspired
by performance-based methods for improvisation and self-study,
speci�cally those found in music and dance. �is re�ects an ongo-
ing dialogue between artists and designers who seek methods for
engaging in a person-centered approach that accommodates and
accounts for bodily self-re�ection within the design process. Re-
search led by practitioners from the �elds of music and dance with
extensive training in somatic practices help rede�ne best practices
for designing touch. Working from embodied design frameworks
such as �ecla Schiphorst’s experience modeling [30], and Lauren
Hayes’ application of enactive music cognition within her practice
[15], we shi� our focus from de�ning a set of universal aesthetics
to designing clear methods for facilitating embodied self-re�ection
within a given environment. In this, we o�er set of practice-based
improvisational infrastructures that facilitate the description of
touch-based aesthetics by the user within a given context.
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3 METHODOLOGY
We approach the task of moving towards an aesthetics of touch from
an interdisciplinary perspective, drawing on our respective creative
practice research in the �elds of sonic art (Hayes) and somatically
informed dance (Jessica Rajko). In this section we describe our
individual methodological inspirations, previous related work in
these �elds, and how we have used this expertise to synthesize
a methodology for the development of a multidisciplinary and
multisensory collaborative dance performance, which premiered
in February 2017.

3.1 Lauren Hayes: Audio-Haptic Musical
Strategies

My research into audio-haptic relationships arose out of the loss of
the physical that I experienced when I began performing live elec-
tronic music in 2007. Having started playing the piano at the age of
four, touch via the �ngertips became an integral part of my musical
expression. Performing with digital audio, I found that I was unable
to continue to make use of the vibrations of a resonating instrument,
yet very able to make loud and complex musical statements with
almost no physical e�ort. �is experience inspired several techno-
logical developments within the realm of haptic feedback within my
own research—much of which has been documented elsewhere, so
I will only touch on the details here—including phenomenological
accounts of the role of added vibrotactile feedback in performances
of live electronic music [13], as well as in the digital augmentation
of acoustic instruments [14]. In both cases, haptic feedback is ap-
plied directly to the skin of the performer in order to enhance the
physical experience of electronically produced sound. �is research
draws upon the close coupling between action and perception as
described within the enactive framework [35]. �is position posits
that meaning making is formed through ongoing and dynamic en-
gagement between an organism in its environment. In terms of
embodiment and music cognition, this emphasizes the role of the
body within musical activities ranging from listening—which is
o�en understood as a passive activity—to playing an instrument.

3.2 Sound and Touch: Skin Music and Skin
Music II

�is research has moved its focus beyond exploring the performer-
instrument relationship to include other agents. One such approach
has involved utilizing the haptic channel as a private and intimate
cueing and communication system between musical improvisers
[17]. Another strand of related research has led to an ongoing
series of audio-haptic compositions for audiences in which partici-
pants experience a piece of music both acoustically and also phys-
ically through arrangements of tactile transducers and vibration
motors embedded into furniture [16] (see Figure 2). �is approach
makes use of haptic illusions, including vibrotactile apparent mo-
tion (VAM) [22], where participants experience what feels like a
trajectory of sensation moving, for example, along a limb, or up the
back of the neck and onto the head. �ese works also explore how
changes in musical parameters such as pitch and timbre might be
experienced in varying ways across di�erent parts of the body, and
how this might be integrated into a compositional environment.

Figure 2: Participants experiencing Skin Music, an audio-
haptic composition.

While these works have not been interactive in terms of utiliz-
ing audience input, if we view hearing music and sensing tactile
pa�erns as activities, rather than passive experiences, it becomes
clear that there is a potential for touch-based art works to a�ord
richly embodied, intimate, and a�ective experiences. Nevertheless,
participant feedback from a public presentation of Skin Music II in
2016 demonstrates the lack of a nuanced vocabulary for describing
touch-based aesthetic experiences. Participants commented on the
ambiguity of the sensation that they were experiencing:

It’s kind of like an intriguing, I’m not exactly sure
what I’m ge�ing you know?

I sense the pulsing now. I sensed a wave and I don’t
know if that went from speaker to speaker or if…

Many participants commented on the desire to have the vibra-
tion related to the audio that they were hearing, enhancing their
experience of the music:

It’s not futuristic this is ready for today. You know
what I mean? Because I want my car seat to do this,
I want my living room couch to do it, I don’t care if
it’s for gaming, I don’t, but I want it to be synced
with my music.

It makes you like feel kind of with the music… Yeah
it feels tingly. Like every time the beat drops or there
is new bass to it, it changes it up and you feel it.

�is is a real heavy beat. I like this. Way more
physical.

It brings the music more fully into your body, I mean
it’s like standing close to the big speakers if you were
in a concert or something like that, but then it’s just
one sound that’s overwhelming you. In here, it’s a
more subtle and complicated mix.
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Several participants commented on the pleasurable experiences of
the vibration, including using words such as ‘good rumble’ and
‘thrill’:

It feels good. �e part that I’m feeling is the lower
bass frequency.

As a massage, that lower bass frequency, it really
pulsates all through. And then some sounds are
lower pulses than others on the vibration of the
couch.

One participant commented on the varying degrees of immersion
possible:

�ere’s always that thing of like how immersed in
something do you really want to become? You can’t
always necessarily immerse yourself in everything.

3.3 Jessica Rajko: Methodology Inspired by
Somatically Informed Dance Practices

Dance is o�en considered a visual artform, but from a practitioner’s
perspective—particularly that of a somatically informed dancer—
dance practice deeply invests in re�ning and articulating our dy-
namic, multisensory experiences, with a strong focus on multidi-
mensional touch. My own hybrid practice is informed by several
movement techniques including Bartenie� Fundamentals, Body-
Mind Centering, Ideokinesis, Laban Movement Analysis, Contact
Improvisation, and Flying Low and Passing �rough. Teaching
from and practicing within this wide array of movement practices
continuously rea�rms the complexities of a�ending to and mediat-
ing touch—particularly with unfamiliar bodies in new spaces. My
current haptic research is informed by my movement practices, and
most signi�cantly by my pedagogical methodology. �e methods
I use to build movement and touch-based frameworks for learn-
ing greatly in�uence my approaches to creating interactive, haptic
installations.

One of the many gi�s of somatically informed dance instructors
is the ability to create safe spaces for potentially vulnerable self-
exploration. �is requires a delicate balance of intimacy, privacy,
generosity, and open-ended curiosity. My work does not ‘end gain’
touch-based experiences, but more so imagines the potentiality
for self-re�ection and self-discovery through open, participatory
haptic frameworks. Most recently, I’ve been applying my design
methods to the hapti�cation of both real-time and archival data
with the intention of o�ering space for participants to re�ect on
their own somatic experience of data.

3.4 Touching Data: Vibrant Lives
Vibrant Lives is exemplary of Rajko’s research in designing touch-
informed experiences of real-time and archival data. �is multi-
layered project includes a suite of unique, custom-designed vibro-
tactile interfaces to give audiences a tactile experience of their own
personal data output, or ‘datashed’. �ese interfaces include wear-
able devices and large sculptures that engage audiences in personal
data output [28]. Each installation o�ers unique bodily, spatial,
material, and social relationships between the individual(s), inter-
face, and data. �e wearable interface used in the �rst iteration
of Vibrant Lives provides intimate and independent experiences of

one’s own datashed through highly localized stimuli to the chest or
hand (see Figure 3). In this case, some audience members chose to
stand or sit quietly while exploring the interface alone, while others
would share their data with each other, passing the interface back
and forth. With the wearable interface, a small phenomenological
study was conducted in which participants were guided through
an experience with the interface and then asked what they felt. �e
answers were varied, but the tactile experience quickly brought up
a myriad of emotions, feelings, and visceral responses.

Figure 3: Vibrant Lives participants holding the vibrotactile
interface.

I’m kind of sad formyself because part ofmy thought
is on the fact that I’m not okay with this.
Like consistent, like it doesn’t stop. [Look of con-
cern.] �at one is not cool. It’s just uhhh it feels
more personal. �is is ugh. [Viscerally responding
to real time haptic feedback vibration.], for me ugh-
hhh, [again distracted by feedback…] I guess I fall
along the lines of what I do on social media, that’s
my stu�, like oh it’s social media and no one really
knows what I’m doing. I mean on Facebook I have a
lot of family. Cause it’s like, one of those things on
social media where you can do things and the other
people don’t know, but now someone does know.

�e series of wooden sculptures created for Vibrant Lives: Data
Play allow users to sit, lean, or lay on the interface both indepen-
dently and collectively (see Figure 1). Each sculpture is embedded
with extremely powerful Bu�kicker LFE1 transducers which res-
onate the entire surface of the sculpture and allow for a more
distributed bodily experience of the WiFi network’s data output. In
this installation, the shape of the sculpture suggested di�erent levels
of independent or collective interaction. �e two �a�er sculptures
were o�en occupied by multiple participants either si�ing together
quietly or verbally communicating about the haptic experience. �e
third sculpture’s design suggested individual interaction given that
it comprised three connected but small surfaces that comfortably
1h�p://www.thebu�kicker.com/lfe

http://www.thebuttkicker.com/lfe


MOCO ’17, June 28-30, 2017, London, United Kingdom L. Hayes and J. Rajko

�t one body. �e resilience of the sculptures also invited creative
play and physical exploration beyond the dynamic haptic feedback.

Figure 4: Top: haptic net. Bottom: transducers crocheted
into the net.

�e Vibrant Lives: Living Net interface is a large, hand-crocheted
net which resonates with WiFi network data output (see Figure 4).
Here, participants touch, press, or hold onto the interface while
standing or si�ing next to each other. �is interface requires a
lighter, more delicate touch of the hands. �e �at shape also allows
participants to stand next to each other and either coexist silently or
converse. Several participants would explore the net to see where
the haptic feedback was more or less palpable.

In all three iterations, the data infrastructure is the same, yet the
interface material and participant interaction is quite di�erent. Each
installation o�ers a distinctively unique experiences with touch, but
relates back to the same foundational vibrotactile/computational
infrastructure.

3.5 Audio-Visual-Haptic-Somatic: Me, My
�anti�ed Self, and I

Drawing on these separate but related strands of research we outline
a methodology for incorporating touch-based experiences into a
large-scale multidisciplinary dance performance, Me, My�anti�ed

Self, and I (2017) [MMQSI]. MMQSI o�ers a palpable experience of
our digital world by asking ‘How do we perform data, and how does
data perform us?’ Pushing back against clean, minimalistic, cyborg
aesthetics, this work reimagines our digital world as the messy,
clu�ered, complicated ecosystem it is. Our approach is grounded in
a phenomenological framework, rather than an a�empt to quantify
and taxonomize types of haptic feedback. Rather, we explore the
idea that felt experiences vary not only from person to person,
but also are experienced di�erently at di�erent times by the same
person. We acknowledge the messiness of touch, and investigate
how it can be used to bring into being relationships between sonic,
visual, and movement-based art forms sharing the same space.
We do this without focusing explicitly on sensory-substitution
techniques—such as correlating the lower frequencies of music
with rumbling sensations—but rather by an ecosystemic approach
involving complex and dynamic relationships that emerge between
di�erent sensory facets of a shared experience.

�e �nal work resulted in the manifestation of two complimen-
tary but distinct haptic experiences. �e �rst was a participatory
installation in which the audience happened upon vibrating ev-
eryday objects such as toasters, co�ee pots, vacuums, and phones.
Participants were invited to touch, hold, and manipulate these ob-
jects which were all connected to a large net via crocheted yarn (see
Figure 5). �e second haptic component was a multi-channel array
of transducers embedded within the audience risers. �is system
evolved in real-time throughout the dance performance, being in�u-
enced by the sonic output, the time-based events on stage, as well
as being semi-autonomous. �e haptic feedback felt by audiences
was designed to be both coupled with and independent from the
sonic environment of the performance work.

Figure 5: Stage detail showing hapti�ed objects and net.

3.5.1 Ecosystemic Approaches. We looked to problems related
to space and technology within the sonic realm to approach the
haptic infrastructure of this work. From the 1960s onwards, perfor-
mances of electronic music have had to deal with the issue of how
sound emi�ed from loudspeakers can best represent the composi-
tional goals of the composer. Research into sound spatialization has
a�empted to �nd the idealized concert situation, whether through
sound di�usion techniques or using more complex computational
models such as wave �eld synthesis. However, in practice things
may not turn out how they were intended, which suggests that
there is “no silver bullet for solving spatial audio problems, and
every situation needs to be understood in appropriate terms” [21,
p37]. Composer Martin Parker describes his 2012 piece playRoom
as an “anti-sweetspot, 26 loudspeaker rant” [26], explicitly subvert-
ing the notion that the ideal listening position exists. Taking a
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site-responsive approach acknowledges the relational and contex-
tual phenomenon of bodies within a particular space, and looks to
computational methods to respond to this, rather than a�empt to
optimize the given situation.

Just as loudspeakers vary between locations, infrastructure for
haptic intervention depends on factors such as the type of seating
used, �oor materials, wall structure, and so on. In this way our
approach was a site-responsive one. We developed a system that
could be used in a multitude of ways to play both with the exist-
ing properties of the particular space, as well as respond to the
performance situation in real-time. Drawing upon James Gibson’s
work—which argues that perception is active in that it is dependent
on movement [10]—rather than only installing haptic technology
into the seating, we embedded transducers into everyday objects
which were positioned around the space in order to allow the audi-
ence to move around and actively explore the tangible behaviors of
these objects.

We used small exciters2 to animate various household items
within the performance space. Not strictly tactile transducers, these
speakers have been designed to resonate any small surfaces to
which they are a�ached. With a frequency range from 100-20kHz,
this particular speaker is ideal for �nding the resonant frequencies
of particular objects. It was found to enliven material by emi�ing
the audible vibrations of digitally produced sound, which in turn
resonated the physical objects in which it was placed. �ese object
included, for example, toasters and vacuum cleaners, which were
made of plastics, metals, and wood. �is draws upon the tradition
of ecologically-structured sound art works such as David Tudor’s
Rainforest IV (1973) (see [9]), which makes use of the resonant char-
acteristics of physical materials. Furthermore, rather than provide
a passive experience to audiences, the fact that these resonating
objects also emi�ed sound encouraged audience members to ex-
plore them and actively seek out the haptic experiences that they
o�ered. �ese exciters were supplemented by small puck tactile
transducers3 with a much lower frequency response (20-80Hz) in
order to provide a broad range of physical sensations.

3.5.2 ExperienceModeling. To understand how audiences might
come to engage with the haptic objects, we looked to methods artic-
ulated in Schiphorst and Andersen’s experience modeling method-
ology [30] and the work of Prophecy Sun et al. on mediated partic-
ipatory environments [33]. We began by engaging in �rst-person
methods that “focused on the iterative experience of the researchers
and did not include data collection from the participatory audience
members” [33, p1]. We explored the materiality of all the elements
and subsequently began to pair elements together to understand
their compositional potential. �is included feeling the structure
and texture of the materials that would resonate—including every-
day objects, risers, clamps, exciters, and tactile transducers—both
with and without haptic feedback. Once transducers were paired
with materials, we explored the composition of elements at various
frequencies with various body parts noting the di�erent textures
and sensations that we experienced. �is process of feeling and
describing sensations through the use of open-ended questions
is very much a part of somatically informed dance culture and is

2Tectonic Elements TEAX32C30-4/B 32mm Balanced Exciter 4 Ohms
3Dayton Audio TT25-8 PUCK Tactile Transducer Mini Bass Shaker 8 Ohm

a technique used within experience modeling. �is process led
to a rich description of various assemblages of materials, which
re�exively informed the design of the haptic infrastructure.

In addition to the active exploration a�orded by resonating the
objects, we embedded several tactile transducers in the audience
seating area. We used two varieties of bass shakers: the �rst was
a tactile transducer4 that has both a broad tactile (15-800Hz) as
well as auditory (35-17kHz) frequency range. �ese transducers
are designed to o�er a range of haptic sensations which a�ect not
only the skin, but also deep tissue, muscles, and skeletal system.
�ey a�ord the opportunity to combine haptic sensations with
localized music due to their large frequency range. We also used
a dedicated tactile response transducer5 with a frequency range
of 5-200Hz. While changes in frequency elicited di�erent types
of haptic sensations, a sense of movement through the body was
modeled by sending audio signals back and forth between proximal
tactile transducers, utilizing the body’s capacity to detect VAM, as
mentioned earlier.

4 DISCUSSION
We o�er this position paper to suggest that through an interdis-
ciplinary approach we may move towards an aethestics of touch.
Despite the complexity of the body’s haptic network, both in terms
of the cutaneous and proprioceptive systems, a�empts to incor-
porate haptics into real-time media works have largely focused
around homogeneous sensations, such as an enhanced experience
of the bass frequencies of sound or music. Instead, we suggest that
somatically-informed practices such as dance and musical perfor-
mance can o�er insight into how as practitioners we can make use
of our highly a�uned sense of the body in varying contexts to draw
a�ention to the largely untapped range of felt experiences that can
be brought into play.

MMQSI was presented as three consecutive public evening per-
formances in Phoenix, Arizona, in February 2017. �e incorporation
of touch-based elements was purposely pluralistic. In terms of the
pre-performance installation it could be summarized as follows:

• resonating and vibrating objects were incorporated into
the installation

• these objects were excited using �ltered and enveloped
white noise, as well as short clicks, via transducers
• this was generated algorithmically and was continuously

evolving
• additionally, these audible hapti�ed objects could be played

by the live electronic music performer
• both the audible sound, as well as direct invitation by the

dancers enticed the audience to engage with these objects
• this engagement was nevertheless voluntary.

During the performance itself, the appearance of haptics through
the risers did not occur until a speci�c moment within the narrative
of the piece. Again, numerous approaches were taken:

• at certain points, the haptics were synced to the rhythm of
the audible music that was being performed

• at other times, the live electronic music performer was able
to manipulate and perform the haptics in real time

4Clark Synthesis TST209 Tactile Transducer Bass Shaker
5Bu�Kicker Concert
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• in particular, the envelopes of the sound used to excite
the haptic sensation were morphed in order to move from
distinct punchy sensations to more gradual physical stimuli

• additionally, the spatial location of the transducers pro-
vided the potential for audience members to experience a
sense of movement even while seated

• this engagement was not voluntary for audience members.

A short post-performance survey was completed by nineteen
audience members. When asked to describe the haptic sensations,
the responses ranged from ‘apocalyptic’ to ‘invigorating’; ‘disorien-
tating’ to ‘erotic’. While this small selection of adjectives suggests
that we must carefully acknowledge the range of potential states
that can be evoked, it is also important to reiterate that the haptic
sensations occurred within the context of a multisensory perfor-
mance that involved dance, music, visual elements, and spoken
word.

MMQSI allowed us to explore the impact of touch on the orga-
nization and relational dynamics of techno-body assemblages in a
particular space in numerous ways: the guided touch of a dancer’s
hand towards a resonating object; the mediated touch of the musi-
cal performer transmi�ed to audience members using sound and
transducers; or the somatically-informed choreography that en-
abled the dancers to move to a pre-determined rhythmic musical
pa�ern that was also experienced physically by the audience.

We have highlighted the di�culties of creating an aesthetic
framework for touch-based experiences, and argue that this should
not necessarily be based around reproducible and quanti�able sen-
sations. Indeed, while so much new media art is shared through
audio-visual documentation, we continue to struggle to convey
the impact of multisensory experiences through descriptions and
images. We can only speculate on how an aesthetics of touch might
become revolutionized in the same way that music was transformed
from being something that was experienced during performance
only with the advent of recording technologies. Rather, we have
proposed an approach that is contextual or site-responsive, and
improvisational, acknowledging the complex and dynamic rela-
tionships at play between bodies in an environment, and one that
celebrates the di�erent ways in which agents make sense of the
world through embodied experiences that are socioculturally situ-
ated.
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