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Abstract

PERFORMATIVE WEARABLES: BODIES, FASHION, AND TECHNOLOGY
Valérie Lamontagne

This thesis argues that wearables are inextricably performative. By this [ mean that
performance—human and nonhuman performance such as those encountered both on and
off stage, as well as social performance and the performance of fashion and technology—
contribute to the creation and meaning of wearables. With this aim in view, the thesis
explores performance from four research angles: a framing of the birth of wearables in a
performative context; a theoretical analysis of wearables as somatically, aesthetically, and
technologically constituted via the performative; a historical back-dating of pre-
computational wearables stemming from Modernist performative fields; and the in-situ
case studies of contemporary wearables creations. It is my goal to demonstrate that
wearables are performative across transversal timelines, materials, styles, fabrication
processes, and body expressions.

Using references from the art-research labs currently involved in developing
fashion-tech and wearables—as an important counterbalance to industry’s contributions to
wearables—I ask this central question: how can concepts of performance elucidate
wearables? I look toward performance as a key thread that follows wearables’ beginnings
to the current, contemporary technological culture embedded in media arts and
experimental contributions to the field. Why? Because wearables are more than the sum of
the technologies they incorporate, they are the result of their admixtures of fashion, bodies,
display, and transformation (in both human and technological form). In short, wearables
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are active, (a)live, and hence both the objects themselves and the individuals wearing them
participate in the co-creation of their performance. Performance is complex—striding as it
does across disciplines from the technological and engineering; to the human and
unscripted—and for this reason it is richly suited to the challenges encountered when
describing wearables. Performance is the key pathway, in my opinion, through which we
can gain stronger insight into the stakes, meanings, messiness, desires, and technological

innovations that are being developed in wearables in artistic labs past, present and future.
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“What is in fact curious about all these gestures, these angular and abruptly abandoned
attitudes, these syncopated modulations formed at the back of the throat, these musical
phrases that break off short, these flights of elytra, these rustling branches, these sounds of
hollow drums, these robots squeaking, these dances of animated manikins, is this: that
through the labyrinth of their gestures, attitudes, and sudden cries, through the gyrations
and turns which leave no portion of the stage space unutilized, the sense of a new physical
language, based upon signs and no longer upon words, is liberated.”

—Antonin Artaud, The Theatre and Its Double
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1 THE FIELD: WHAT ARE WEARABLES?

1.0 Introduction

Fantastic Garments

Flying exoskeletons; cocktail-mixing dresses; garments that alert you to CO0, levels;
bodysuits to beckon lighting bolts; garments that generate their own energy when itched,
scratched, and pulled; dresses that bleed to change color; disappearing dresses; clothes that
quiver when you approach them—no, this is not science fiction, this is the very real and
fantastical world of wearables.

Presently, wearables stemming from academic and experimental interactive or
media-arts milieux are evolving at the crossroads of material transformation and
engineering. New hybrid alliances are heralding as-yet-unconsidered potentials for the
function, as well as meaning, of fashion combined with technology. Wearable Tech and
fashion-tech are increasingly at the foreground of technological advancement, as well as
design concepts. Yet how can this immense shift in sartorial expressivity, technological
connectivity, and somatic experience be understood or theorized, both conceptually and
technically? In a world where computational and material technologies are re-writing our
relationships to almost everything—our homes, government, economics, schools,
medicine, and more—wearable technologies are reinventing our relationships to our
bodies, our experiences of spaces, social interactions, and self-representation. And this is

happening faster than we can even describe it.
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There is no denying that wearable technologies are part of the next frontier of
computational interfaces and interaction, if not the technological platform of the future.
The twentieth-century “silicon” revolution has given way to new, exponentially
miniaturized, integrable technologies, electronics, and biomaterials. In a very short time
span, computers have migrated from our desks to our pockets, and into our socks, hats,
earrings, and even skin and bodies.

Even in light of wearables’ hype (or perhaps because of it), the field remains fuzzy.
The commercial buzz around wearable technologies disseminated on a daily basis through
popular news outlets unequivocally celebrates their potential to save: lives, money, time,
wars, health, children, relationships, and more.' And yet, how exactly do sensors, smart
fabrics, responsive surfaces, or networked systems embedded and meshed into our clothes
and accessories truly affect or transform our actions? And have we taken a position,
socially, culturally, or personally on how we might desire or engage in shaping this techno-
somatic transformation? Are wearable technologies an extension and amplification of our
bodies? And if so, how, and to what cost or benefit? If wearables are a path to a new, still

undiscovered personal or social self, how will this self be defined? Will wearables shape or

" On any given day, one may read in the popular media about the potential of wearables to transform our
relationship to technology. Much of this discourse and hype comes from tech and startup industry speculators
invested in the future of small and portable sensing and network technologies. A sample of trending Web
articles on wearables on any given day might look like this: “Wearable Technology Takes on Air Pollution
and Smog With Personal Air-Quality Monitors,” International Business Times,
http://www.ibtimes.com/wearable-technology-takes-air-pollution-smog-personal-air-quality-monitors-
2018324; “Wearable Tech Gets a Fashionable Spin,” CNBC, http://www.cnbc.com/2015/07/18/wearable-
tech-gets-a-fashionable-spin.html; “The wearable tech market could reach 385 million people and change how
we ‘consume and use information,’” Business Insider, http://www .businessinsider.com/wearable-tech-could-
soon-reach-385m-people-2015-7 (accessed 22 July 2015).
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stunt our experiences of real and virtual environments? And, finally, what do we really
want and expect from wearables? Safety? Pleasure? Ubiquitous presence? Seamlessness
with our lived environments? A mirror that reflects or broadcasts our personalities or
moods? All of these questions remain in suspension, as we march on toward adopting
wearable technologies.’

While there are many practical reasons why we may want smaller, smarter, and
more somatically integrated technologies and objects in our day-to-day lives, there remains
little analysis—historical, social, contextualized, or critical—of what wearables actually
do, both in and of themselves and to us. Now is the time to ask questions; to take stock of
how wearables emerged; to consider wearables’ links with the history of arts, bodies,
fashion, and technology; and, more importantly, to ask: to what effects are we integrating
technology onto our bodies, sartorial constructions, and social technologies? In order to do
such a thing, a theoretical frame needs to be built that can address this complex and fast-

moving target, and the frame that I propose is performance.

Performative Wearables: Bodies, Fashion, and Technology
This thesis examines the performative dimension of wearable technologies at the
intersection of bodies, fashion, and technology. It aims to investigate the different sites

where performance is present and shapes the wearable object. Specifically, I consider the

2 A recent news item professed that the future of wearables was “ingestibles.” In this scenario, even the locus,
or level, of seamlessness of the technology can be debated. However, for the purpose of this thesis, I stop at
the skin, and leave the work of diving into the flesh to research in cyborg culture and biotech. See:
http://nymag.com/thecut/2015/10/ingestibles-could-be-the-new-wearables.html (accessed 20 January 2016).
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theoretical groundwork of performance concepts found within the disciplines of sociology,
media arts, fashion, and technoscience as a methodological pathway from which to
untangle the multiple effects (both conceptual and tangible) of the wearable in action.

I frame wearable technologies as body-worn devices that use electronics to
modulate and transform materiality in real time.” By performance, I evoke the notion of
performance arts and performativity as encountered in sociology, media arts, fashion
scholarship, and science studies research. The reasons for examining wearables through the
lens of performance—which I unpack throughout this thesis—are multiple and intertwined.
To begin with, no encompassing theory of wearables presently exists. However, when we
identify the multiple disciplines that converge in wearables—fashion, technology, and the
body—a common theoretical thread emerges: performance. Performance as a framework
arises because it is one of the few theoretical avenues that can encompass the convergent
aspects of wearables equally from the standpoint of the lived body, the dynamic
technology, and its expressive aesthetics. It is my intention to follow this performative
thread that runs through these three disciplines—the body, fashion, and technology—with
the aim of weaving together a theory tailored for wearables. It is also my belief that
performance is the pre-eminent commonality running through all facets (materiality, use,
design) of the wearable, which permits us to speak of the discipline in a truly holistic

fashion.

3 The primary focus of this thesis is wearables design and fashion, as opposed to military, safety, medical,
sport, or other utilitarian dimensions. However, because the technologies and material research from various
utilitarian fields often feed, converge, or are challenged by artistic and design research, the distinction and line
between the two will at times be fluid.



In order to explore the multiple relationships between wearables and performance, I
focus on three key research methodologies: close readings of theoretical texts on
performance and performativity; historical case studies stemming from archives; and
situated contemporary case studies of wearables ateliers and design practices unfolding at
present. I first describe the landscape of wearables scholarship to date, specifically the
genesis of the term and current framing of materials impacting the field (Chapter 1). Next, I
recount the birth of wearables engineering to reveal a surprising performative undercurrent
(Chapter 2). Following, I conduct a close reading of theoretical texts on performance,
which have as their principal (and atomic) subjects: bodies, media arts, fashion, and
laboratory cultures (Chapter 3). The aim is to later use these separate concepts of
performance to formulate a performative theory adapted to wearables. In order to cement
the argument that wearables are intimately germane to performance—both historically and
in current artistic/design practices—I next describe four historical case studies of pre-
computational, modern-era interactive garments stemming from performance and stage
contexts (Chapter 4). Here, my goal is to situate wearables within a historical continuum of
performance, with or without computational elements, thus firmly cementing the roots of
wearables within a performative and artistic continuum, as opposed to the purely
technological. Finally, building on the theoretical exploration of performance theory and
history, I analyze four contemporary case studies of wearables production, described and
explained through the lens of performance (Chapter 5). I conclude the thesis with critique
on current dys/utopian notions of wearable technologies, proposing alternate and artistic

paths for the future of performative wearables (Chapter 6).
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My goal in this thesis is to demonstrate that the contributions of arts-focused and
critical wearables can only be truly understood and analyzed through their performative
relationships to bodies, fashion, technologies, and the laboratory cultures from which they
are birthed. The concepts and applications of performance used in this thesis range widely:
the exploration of performative theory as elaborated within scholarship on the body, media
arts, fashion, and the laboratory; an analysis of historical antecedents of wearable
technologies stemming from Modernist experimentation with garments and bodies in
performance contexts; and finally, the specific performative interplay of individuals and
apparatuses occurring in contemporary case studies of wearables design ateliers. I argue
that wearables are inextricably linked to the history of performance, fashion, technologies,
and concepts of the body; are alive with dynamic changes and expressions when
performing on and with the body; and are the results of a complex laboratory dance

involving matter and mind.

1.1 Wearables: What’s in a Name?

A Wearables Spectrum
In this thesis, I have chosen to use the term “wearables” as the primary way of referring to

the field of applied electronics and technology situated on the body via garments or other



body-specific adornments. However, many competing portemanteau names exist
describing the field of wearables from unique angles, including: e-textiles, intelligent
textiles, smart fabrics, techno-textiles, future textiles, material futures, fashion-tech,
computational couture, and coded couture. Each of these terms—as can be noted in the
names chosen—skews the field of wearables in a particular material exploration or niche
highlighting and privileging one discipline over another. As the field of wearables is at
present so intertwined with other materially rich fields, such as textiles, robotics, fashion,
design, computer science, art, media arts, and many more, this next section is dedicated to
disambiguating and defining some recurring key terms specifically associated with
wearables. The aim of this overview is to name and identify a few contributing fields to the
wearables landscape, and classify these both in terms of material contributions and
limitations, as well as legacies in influencing contemporary wearables design. This
overview disambiguates the terms: wearables, e-textiles, smart fabrics, and fashion-tech. In
this way, we will be able to refer back to these terms and disciplines associated with the
field of wearables, and use them in a strategic and modular fashion (at times combining

them) while analyzing cutting-edge contemporary wearables designers and ateliers.

Wearable Computing

* Other than “wearable computing,” a few other terms are also used when referring to the use of electronics
and computer science designed for the body, including: “tangible media,” a term derived from MIT professor
Hiroshi Ishii, from the Tangible Media Group, where wearables is but one of many engineered and
computational platforms explored; and “physical computing,” a term popularized by arts and electronics
teacher Tom Igoe, of New York University’s Interactive Telecommunications Program (ITP) at the Tisch
School of the Arts.



The term “wearables,” first coined by Edward O. Thorp and later used by Steve Mann, both
Massachusetts Institute of Technology (MIT) alumni, stems from the legacy of electrical
and mechanical engineering and refers to the concept of “wearing a computer on your
body” (Mann, “‘Smart Clothing’: Making multimedia computers”; “‘Smart Clothing’:

99, ¢ 99, ¢

Wearable Multimedia Computing”; “Wearable Computing”; “Smart Clothing: The
‘Wearable Computer’”’; Mann and Niedzviecki, Cyborg; Thorp, “Invention”).” In this
thesis, “wearables” are also consistently referred to as the wearing of some form of
mechanical or electronic system on the body. The term “wearables” (shortened from the
original “wearable computing”) remains flexible enough to accommodate the many parallel
and related disciplines and terms that shape and define the field of wearable technologies
today. For this reason, I have chosen to privilege the term so that we may clearly focus on
garments having dynamic properties that are situated on the body. Wearables, as referred to
in this thesis, consistently point to electro-mechanically enhanced garments with the ability
to process and receive information, sense the body or environment, and thus create effects
(electrical, state-changing, or mechanical), and/or gather information as derived from this
system.

Stemming as it does from an engineering context primarily focused on the

performance of electrical and mechanical components, however, the term and the field of

> I review and analyze in depth both the genesis of wearables and the contributions of Thorp and Mann in
Chapter 2. For this reason, I mention their contributions but briefly here, as they are in fact the most
foundational and hence deserve a more careful recounting. As to the question of who is responsible for the
term “wearables,” because Thorp’s experiments preceded Mann’s (1960s), yet Mann is credited with
publishing on the topic (1990s). I choose to refer to them as a common point of genesis.
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wearables come with their own legacy of biases surrounding the body and design.® In an
engineering context, the “wearability” of the garments from a body, fashion, or personal
standpoint is often secondary to the technical needs of the electronics and engineering
components to “perform.” In short, even when designing for the body—as is done
specifically in wearable computing—the field of engineering often fails to take into account
the very real, tangible elements of the lived body: movement, style, social adherence, and
other cultural or design factors. Theoretical frames for explaining and arguing for
wearables research in the engineering and computer science communities focus primarily
on functionality and technical progress.’” This legacy—of foregrounding technological
optimization above other aspects—continues to inform the ways in which we imagine,
develop, and describe wearables today.

Of late, the term “wearables” has also been associated with the Wearable Tech

industry, emerging principally from the San-Francisco/Silicon Valley and/or New

% Technical associations and conferences focused on engineering linked to wearables include: events
sponsored by the Institute of Electrical and Electronics Engineers (IEEE) and the Association for Computing
Machinery (ACM); the International Symposium on Wearable Computers (ISWC); Special Interest Group on
Graphics and Interactive Techniques (SIGGRAPH); Conference on Human Factors in Computing Systems
(CHI); Designing Interactive Systems (DIS); Tangible, Embedded, and Embodied Interaction (TEI);
International Conference on Research into the Science, Technology, Applications, and Uses of Mixed and
Augmented Reality (ISMAR); Wearable Technologies Conference (WT); and the International Conference on
Advances in Computer Entertainment Technology (ACE). Some of these conferences, like ISWC and WT,
issue specific calls for papers and demos on wearables, fashion, or smart fabrics; for the most part in these
conferences, however, wearable engineering is predominantly presented as applied solutions to problems
relating to the health, safety, and defense sectors. From an insider’s perspective, and having reviewed a
number of wearables papers for conferences such as CHI 2013, TEI 2013, ISMAR 2012, ACE 2009, and
ISEA 2009, I can attest to the engineering angle’s pervasiveness.

7 A general perusal of IEEE and ACM SIGCHI (ACM’s Special Interest Group on Computer-Human
Interaction) conference papers confirms this general observation. This is not to dismiss the important
contribution of engineering communities in wearables—as I have mentioned before, it cannot be denied that
electrical or mechanical engineering is essential to the creation of wearables—but rather to emphasize that
engineering perspectives on wearables generally fall short of considering either the body or fashion aesthetics.
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York/Boston/Silicon Alley communities. Wearable Tech designs in this context are often
small, wrist-worn devices used to monitor health and well-being, as exemplified in the
Apple Watch, launched in 2015.® Hence, much of the research and many of the artifacts
created within these startup-evangelical communities have adopted the conceptual
framework of consumer electronics rather than that of smart clothing. By and large, these
designs are made of hard plastics or metals to encase rigid circuits, chips, and sensors. As
we can, or will see, such materials often have little in common with fashion or bodies.

The argument that I wish to set in place is that engineering for wearables too often
neglects to foreground aesthetics, style, desirability, and the living social body. When
designing wearables from an engineering perspective, the body is often introduced to the
wearables system as an afterthought and addressed as a single node amongst an array of
inputs, outputs, and other contributing factors.’

Joanna Berzowska’s XS Labs, situated in Concordia University’s Department of

Design and Computation Arts, is one of the few, unique arts-science research labs

¥ For the last two years, the expression “wearable computing™ has increasingly been associated with Wearable
Tech gadgets emerging from IT and consumer-products industries. A long list of “quantified self’-focused
accessories exists principally to collect data (body-specific metrics like heartrate, breathing, movement, sleep,
etc.) and reflect them back to the user via smartphone apps or other wireless interface systems. Companies
presently active in the wearable consumer electronics market include: Nike Fuel + Band, Jawbone, FitBit,
Misfit, Xiaomi Mi Band, and various emerging startups.

? It could be argued that this trend is changing, as popular consumer wearables are entering the market and
hence the body’s ergonomics or consumer trends and styles are being further considered. However, and too
often, aesthetics and the body dimension in wearables engineering are introduced in the later stages of
development and are tied to product “saleability”” more than valued as integral to design and function. For
more on the topic of “ugly” wearables, see: “This Is the Year Wearables Will Stop Being So Ugly,” Wired
Magazine, http://www.wired.com/2015/01/2015-wearables-ces/; “Why is wearable technology so damn
ugly?”, Telegraph, http://www.telegraph.co.uk/women/womens-life/10569007/Why-is-wearable-technology-
so-damn-ugly.html; and “Three CES wearables that actually aren’t ugly,” The Verge,
http://www.theverge.com/2016/1/11/10742956/ces-2016-wearables-best-smart-watches-fitness-trackers
(accessed 25 February 2016).
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experimenting at the crossroads of arts/design concerns and fundamental computation and
engineering innovation that successfully combines concerns of the lived body with
wearable electronics. XS Labs is one of the contemporary case studies exploring wearable
computing design that create innovative, performative platforms that engage with

technology, the body, and aesthetics in a critical yet playful fashion.

E-Textiles

In spite of the popularity and prevalence of engineering-centric electronic and mechanical
wearable devices, as early as the 1990s in the field of engineering we nevertheless
encounter research that pointed toward softer, textile-centered, body-aware forms of
wearable technologies featuring e-textiles.'® Specifically, the first IEEE International
Symposium on Wearable Computers, held in Cambridge, Massachusetts, in 1997, featured
smart fabrics and body-centered prototypes developed (separately) by Maggie Orth and
Rosalind Picard (also both from MIT). Expanding on previous cyborg- and gadget-oriented
versions of wearables—as seen in the work of Mann and Thorp—this early research
focuses on the potential for conductive fabrics and e-textiles to incorporate electronics into

garments at a human-body scale (Picard, Affective Computing; Post and Orth, “Smart

10 «“E_textiles” refers generally to electronic textiles. Leah Buechley, engineer and designer of the LilyPad
Arduino, a DIY circuit designed for embroidering circuits, has been central in the popularization of e-textiles.
For more on e-textiles projects and descriptions, see: Leah Buechley, Kylie Peppler, Mike Eisenberg, and
Yasim Kafai, eds., Textile Messages: Dispatches from the World of E-Textiles and Education (New Y ork:
Peter Lang, 2013).
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Fabric”)."" For example, Orth’s paper, “Smart Fabric, or Wearable Clothing,” written in
collaboration with Rhemi Post, argues for the fabrication of soft circuits made with
commercially available conductive fabrics, yarns, and other textile components, because of
their natural “wearability.” Post and Orth argue that:

While wearable computers are empowering fashion accessories, clothes are still the

heart of fashion, and as humans we prefer to wear woven cloth against our bodies.

The tactile and material properties of what people wear are important to them, and

people are reluctant to have wires and hard plastic cases against their bodies. (Post

and Orth 1997, 1)

Post and Orth vie for a softer, more “wearable” wearable, an ongoing concern and
debate for the design and aesthetics of e-textiles and interaction research.'” The authors
question the 1990s-era enchantment with a Cyborgian future—an imagined future where
the body would merge with hard electronics and robotics, and thus liberate itself from the

messiness of flesh—and instead point toward the more modest and practical task of

embedding electronics into textiles with conductive materials and threads."> While Post and

' Although this thesis does not directly address gender issues in engineering, I would be remiss were I not to
mention the important contribution of women in shaping wearables. Although one could speculate as to the
reasons why women engineers and designers feature extensively in the development of wearables-at-large—is
this a “soft” area of engineering where women are more welcome because of the craft or style dimension? Are
women more interested in the body, style and design than men?—I leave this subject to another researcher.

"2 Debates around the techno gadget versus the fashionable wearable (or consumer electronic wearables
versus textile-based wearables) have been ongoing for many years and continue today. For more on this
debate, see: “Amanda Parkes on Why Wearable Tech Is About More Than Gadgets,” Business of Fashion,
http://www.businessoffashion.com/articles/long-view/amanda-parkes-wearable-tech-gadgets; and “The future
of wearables is smart fabrics, says Business of Fashion founder,” Wired Magazine,
http://www.wired.co.uk/news/archive/2016-01/12/smart-fabrics-beat-smart-devices (accessed 25 February
2016).

" The term cyborg, coined by Manfred Clynes and Nathan S. Kline, is short for “cybernetic organism” and
and refers to an organic-artificial organism. The year 1997, with the onset of popular use of the Internet and
the identification of a “cyberspace,” was a key moment for cyborg-related research and popularity in fiction,
art, and technological research. For more on cyborgs, see: Anne Balsamo, Technologies of the Gendered
Body: Reading Cyborg Women (Durham, NC: Duke University Press, 1996); Donna Haraway, Simians,
Cyborgs, and Women: The Reinvention of Nature (London and New York: Routledge, 1991); Bernadette
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Orth promote e-textile innovation in their research, however, for the most part they leave
the design of the garment (and its fashion aesthetics) out of the equation. Hence, their e-
textiles research is limited to the adaptability of textiles and garments to house or construct
electronics, and fails to address how one might wear these electronics, let alone feel, move
in, and experience them. Orth and Post’s primary concern is to construct a viable e-textile
interface, and does not take into consideration how this circuit might converge with a lived
body or function as a fashion garment.

Picard and Healey’s paper, “Affective Wearables,” for its part, does engage the
body via the use of bio-feedback sensors integrated into wearables (Picard, Affective
Computing; Picard and Healey, “Affective Computing™).'* However, their interest in the
body also remains abstract and computationally driven. The tangible computing research
proposed by Picard and Healey expands on the potential for off-the-shelf medical sensing
devices embedded into garments to “read” and “calculate” the body. Biometric sensors—
measuring respiration, galvanic skin response (skin resistance), blood volume pulse (BVP),
and electromyography (EMGQG) sensors—used in their design proposal build on the concept
of a wearable as a structure composed of hard electronics and sensors attached onto
garment for functional reasons. Here again, the body and fashion design represent more of

an afterthought to the task of solving an engineering problem: sensing the body. This

Wegenstein, Getting Under the Skin: The Body and Media Theory (Cambridge, MA: MIT Press, 2006); and
Bernadette Wegenstein, The Cosmetic Gaze: Body Modification and the Construction of Beauty (Cambridge,
MA: MIT Press, 2012).

4 Affective computing is a branch of research focused on systems and devices that can recognize, interpret,
process, and simulate human affects. As an interdisciplinary field, it spans physical computing, computer
science, psychology, and cognitive science. Rosalind Picard is founder and present director of the Affective
Computing Research Group at MIT.
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lopsided approach to wearables continues to guide many of the consumer electronics
brought to market today.

As is so often the case in engineering, researchers address the body more as a node
in an array of inputs, even when researching affective computing, which presumably
focuses on emotional and bodily responsiveness. As Picard and Healey’s research does not
hinge on the material elaboration of the wearables as full, body-worn, fashionable
garments, the body itself is forgotten or set aside. While Orth proposes e-textiles that fail to
engage the physiognomy of the body, Picard probes for the affective states of the body
without considering the materiality of the wearable. In both cases, the equation of a
wearable is truncated at either the physical or material spectrum. It is clear that the
technological apparatuses or engineering systems in this early history of e-textiles fall short
of considering the somatic experience of the body, or fashion communication, in a way that
could unite the technology with the body or garments.

Since the early era of e-textiles, the field’s development has been widely
documented and disseminated via online networks, fostering a proliferation of “maker” and

DIY communities actively involved in creating wearables.'” E-textiles today are generally

'S DIY stands for “do-it-yourself,” and is part of a late-twentieth-century movement toward renewed interest
in hobbyist making and personalized forms of local and rapid manufacturing. For more on the maker
movement and DIY, see: Glenn Adamson, ed., The Craft Reader (Oxford and New York: Berg, 2010);
Christopher Anderson, Makers: The New Industrial Revolution (Toronto: Signal, 2012); Maria Elena Buszek,
ed., Extra/Ordinary: Craft and Contemporary Art (Durham, NC: Duke University Press, 2011); Daniel
Charny, ed., Power of Making: The Importance of Being Skilled (London: Victoria and Albert Publishing and
the Craft Council, 2011); Neil Gershenfeld, FAB.: The Coming Revolution on Your Desktop—From Personal
Computers to Personal Fabrication (New York: Basic Books, 2005); Lucy Johnston, Digital Handmade:
Craftsmanship in the New Industrial Revolution (London and New York: Thames and Hudson, 2015); Brent
Luvaas, DIY Style: Fashion, Music and Global Digital Cultures (London and New York, Berg, 2012);
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associated with craft practices stemming from the DIY and maker cultures, which build
upon open-source electronics combined with conductive thread to create soft electronic
textiles.'® E-textiles have also been an important creative catalyst at MIT’s High-Low
Group, led by Leah Buechley, creator of the LilyPad Arduino, an open-source hardware
platform for e-textile crafting used both within and outside of academia. However, this field
of research, predominant among hobbyists and craft communities, is mainly interested in
experimenting with new materials or fabrication processes. The limitations of this
community lies in an often amateur approach to technology or design, where the wearables
are sometimes one-off, techno-craft experiments built more for the pleasure of tinkering,
than to accomplish polished results. However, the general public’s enthusiasm for craft e-
textile wearables at their own skill level has contributed to many creative, playful, and
fantastic approaches, adding new voices and perspectives to the practice.'’ As a low-level
entry area for experimentation, DIY e-textiles have democratized the field and greatly

expanded the popularity and awareness of wearables.

Michael Petry, The Art of Not Making: The New Artist/Artisan Relationship (London and New York: Thames
and Hudson, 2011); Richard Sennet, The Craftsman (New Haven and London: Yale University Press, 2008);
Bas Van Abel, Lucas Evers, Roel Klaassen, and Peter Troxler, Open Design Now: Why Design Cannot
Remain Exclusive (Premsela, Netherlands: Bis Publishers, the Netherlands Institute for Design and Fashion,
and the Waag Society, 2011; and Emily Zilber, Crafted: Objects in Flux (Museum of Fine Arts Boston,
2015).

' For more on the application of e-textiles in the craft community, see: Leah Buechley, Kylie Peppler, Mike
Eisenberg, and Yasim Kafai, eds., Textile Messages: Dispatches from the World of E-Textiles and Education
(New York: Peter Lang, 2013); Kate Hartman, Wearable Electronics: Design, Prototype and Make Your Own
Interactive Garments (Sebastopol, CA: Maker Media, 2014); and Syuzi Pakhchyan, Fashioning Technology:
A DIY Intro to Smart Crafting (Sebastopol, CA: O’Reilly Media, 2008).

'7 These types of DIY wearables are often found at large group events like Burning Man, an annual gathering
that takes place at Black Rock City in the Nevada desert, or Comic-Con, an international entertainment and
comic convention where attendees dress up in elaborately made fantasy costumes. The question of how
wearables dovetail with costumes and performance is addressed later in this thesis.
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E-textiles are addressed in contemporary case study of my own practice in
wearables design (see Appendix), developed through my atelier and label 3lectromode. In
particular, I investigate how today’s e-textiles wearable can integrate fashionable

contributions, as well as body-aware performative actions.

“Smart” Fabrics

E-textiles are just the tip of the iceberg, next to the wide spectrum of research in the field of
technical fabrics applied to various industries, ranging from transportation (aerospace,
automobile, trains); to urban infrastructures (water pipes, telecommunications cables,
roads); and medical fields (antibacterial materials, medical-grade textiles); architecture and
structural engineering (building membranes, structural fibers); to product design (new
forms of packaging, new-materials integration).'® Research in smart and intelligent textiles
is arguably one of the more important areas of innovation to support and advance
wearables, as the products (fibers and textiles principally, although also coatings and
processes) influence the potential for these technologies to expand into new material

territories.'” Included in this class of smart fabrics and various threads, fibers, yarns,

'8 Conferences in textile advancement focused on applied uses of textiles in the safety, health, and defense
industries include: International Textile Machinery Exhibition (ITMA); International Trade Fair for Technical
Textiles and Nonwovens (TechTextile); International Foundation of Fashion Technology Institutes (IFFTI);
and International Textile and Apparel Association (ITAA). However, this community is generally not
particularly invested in the electrical and mechanical embedding of technologies into textiles. A few new
conferences have emerged that blend textiles and engineering research, including: Smithers Apex’s Smart
Fabrics (since re-branded as WEAR Conference); Ghent University’s Smart Textile Salon (STS); an
international series of “Wearable Tech” conferences; and the Toronto-based We Are Wearables conference.
' For more on the wide range of design examples stemming from smart fabrics and other materials, see:
Sarah E. Braddock and Marie O’Mahony, Techno Textiles: Revolutionary Fabrics for Fashion and Design
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textiles, and ribbons, transformed or applied through various industrialized measures, are:
printing, embroidery, appliqué, quilting, weaving, and knitting, with the aim of creating
smart fibers and fabrics.

Various research institutions and schools working in engineering textiles and product
design have pioneered fundamental research contributing to innovation in wearable
technologies, applications, and the integration of electronics into garments. Fibers, textiles,
and product-design departments—such as those at Ghent University in Belgium,
TU/Eindhoven in Holland (university and city alike are built around the Phillips Research
headquarters), and the Shima Seiki Haute Technology Laboratory located in Drexel
University’s Westphal College of Media Arts and Design in Philadelphia, have been
leaders in applying intelligent textiles to various design products, from sport and medicine

. . . )
to engineering and architecture.*

(London and New York: Thames and Hudson, 1999); Sarah E. Braddock Clarke and Marie O’Mahony,
Techno Textiles 2: Revolutionary Fabrics for Fashion and Design (London and New York: Thames and
Hudson, 2005); Elizabetta Cianfanelli and Stoffel Kuenen, Metamorfosi / Metamorphosis (Florence: Edizioni
Polistampa, 2010); Phil Howes and Zoe Laughlin, Material Matters: New Materials in Design (Black Dog
Publishing, 2012); Sarah Kettley, Designing with Smart Textiles (New York and London: Fairchild Books,
2016); Ellen Lupton, Skin: Surface, Substance + Design. (New York: Princeton Architectural Press, 2002);
Matilda McQuaid, Extreme Textiles: Designing for High Performance (New York: Princeton Architectural
Press, 2005); Rebeccah Pailes-Friedman, Smart Textiles for Designers. Inventing the Future of Fabrics
(London: Laurence King Publishing, 2016); Sasha Peters, Material Revolution: Sustainable and Multi-
Purpose Materials for Design and Architecture (Basel: Birkhduser, 2011); Marie O’Mahony, Advanced
Textiles for Health and Well-Being (London and New York: Thames and Hudson, 2011); Macarena San
Martin, Future Fashion: Innovative Materials and Technology (Barcelona: Promopress, 2010); Madeline
Schwartzman, See Yourself Sensing: Redefining Human Perception (London, UK: Black Dog Publishing,
2011); Deborah Schneiderman, Textile Technology and Design: From Interior Space to Outer Space
(Bloomsbury Academic, 2016); Mary Schoeser, Textiles: The Art of Mankind (London and New York:
Thames and Hudson, 2012); and Susan Watkins and Lucy Dunne, Functional Clothing Design: From
Sportswear to Spacesuits (New York and London: Fairchild Books, 2015).

2% Ghent University’s textile department has a long and rich history of textile engineering and industry-
specific research reaching back more than a hundred years. The school’s Department of Textiles participates
in national, European, and international research projects with a focus on applying technical and scientific
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Furthermore, interest in smart fabrics has increasingly found its way into
design/fashion institutions and industries, as they identify new possibilities for design
emerging from the inspiration of cutting-edge materials and creation processes. University
research bodies like the Central Saint Martins (CSM) Future Textiles department (since
renamed Material Futures) focus specifically on textiles and materials research for design,
in which smart fabrics play an important role in shaping design ethos, storytelling,
aesthetics, and the political positioning of the role of design in innovation.”' Because of
CSM’s historical connection to fashion and design, and the speculative nature of the
research undertaken at the school, the smart-fabric propositions that emerge from Material

Futures often dovetail with art and critical design practices, rather than wearables proper. **

progress to the field of textiles (see: http://www.ugent.be/ea/textiles/en). “Wearable Senses” is one theme,
focused on smart textiles, featured in the curriculum of the Industrial Design Department at the Eindhoven
University of Technology, The Netherlands. This research cluster works at the intersection of industry and
social applications for technologies worn on or near the body (see: http://wearablesenses.net/). The Shima
Seiki Haute Technology Laboratory, located at Drexel University’s Westphal College of Media Arts and
Design, and directed by Genevieve Dion, explores the capacities of knit structures and novel materials to push
development in wearable technology in the fields of medicine and science (see:
http://drexel.edu/excite/research/shimaSeiki/). There are a number of other international universities working
on textile engineering for wearables, such as: Korea Advanced Institute of Science and Technology
(http://www kaist.edu/); Tampere University of Technology, Finland (http://www.tut.fi/); Korea Evaluation
Institute of Industrial Technology (http://www keit.re.kr/); and the Graduate School of Information Science,
Nagoya University (http://www.is.nagoya-u.ac.jp/).

2! Material Futures (CSM), situated as it is in one of the world’s most prestigious fashion schools, enjoys key
strengths in design and future-forward aesthetics more than fundamental or applied textile research. Other
materials research organizations that combine textile research with design include: Material Sense, an
independent consulting organization for materials located in Eindhoven, The Netherlands, which produces
publications, workshops, and touring exhibitions (http://www.materialsense.com/); and Materfad, a
Barcelona-based materials center that researches and consults in the field of new materials for academia and
industry (http://es.materfad.com/).

22 Speculative design is a term coined by Anthony Dunne, of London’s Royal College of Art, and Fiona Raby,
of the University of Applied Arts, Vienna. The concept has opened up the practice of applied, industrial, and
interactive design to critical and speculative perspectives on technology, materiality, the future of humanity,
and more. For more on speculative design, see: Anthony Dunne and Fiona Raby, Design Noir: The Secret Life
of Electronic Objects (Cambridge, MA: MIT Press, 2013); Anthony Dunne, Hertzian Tales: Electronic
Products, Aesthetics Experience, and Critical Design (Cambridge, MA: MIT Press, 2005); and Anthony
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An emerging awareness of the need to aestheticize and conceptualize fundamental
and technical research in the field of smart fabrics has resulted in budding partnerships
between smart-fabrics industries and design studios. Diffus, a Danish studio specializing in
material experimentation and interaction design, and run by Michel Guglielmi and Hanne-
Louise Johannesen, has for a number of years successfully integrated smart fabrics into
new products and designs in direct collaborations with industry. Their wearables have
created unique and landmark bridges between function and aesthetics. Diffus is the subject
of one of the contemporary case studies (see Appendix) investigating smart-fabrics
integration into wearable designs that maintain fashion and somatic integrity while offering

a platform for the body to express itself.

Fashion-Tech

In the history of fashion, an element of material innovation has always influenced the
industry while creating opportunities for stylistic shifts. The industrial revolution of the
early 1900s was in no small part fuelled by a demand for new fashions and textiles, forever
linking the history and fate of fashion to those of technology.”> Modern examples of
fashion-material interconnectedness showcase stylistic influences culled from popular

science advancement in a desire to reflect current times. For example, concepts of the

Dunne and Fiona Raby, Design Noir: The Secret Life of Electronic Objects (London: August Media; Basel:
Birkhiuser, 2001).

23 For more on the link between the Industrial Revolution and the demand for new fashions, textiles, and
consumer fashion products, see: Gilles Lipovetsky, The Empire of Fashion: Dressing Modern Democracy,
trans. Catherine Porter (Princeton, NJ: Princeton University Press, 1987/1994); and Christopher Breward and
Caroline Evans, eds., Fashion and Modernity (Oxford and New York: Berg, 2005).
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future and space travel were echoed in the stylistic and material choices of 1960s French
avant-garde fashion icons Paco Rabanne, Pierre Cardin, and André Courréges through the
integration of non-traditional materials and fabrication techniques in their garments.**

Today a few notable fashion-tech designers, moving from inspiration to action, have
begun to give technology a central place on their sartorial palettes. Works by designers,
such as Cyprus-born, British-based avant-garde designer/artist Hussein Chalayan, Japanese
fashion icon Issey Miyake, and Dutch designer Iris van Herpen, have transformed the
perception of technology’s role to not only inspire fashion but also shape its form, function
and aesthetics. These adventurous designers have used technology to change how we
communicate with fashion and fabricate clothing, leveraging the use of tech to gain
notoriety in the public eye, all the while creating signature styles.

In collaboration with German-UK engineer Moritz Waldemeyer, Chalayan has
created dozens of avant-garde runway collection pieces over the years (from “Geotropics,”
spring/summer 1999, to “Readings,” spring/summer 2008), featuring kinetic, electric,
dynamic, robotic, and interactive garments.”” Miyake and van Herpen have used technology
to experiment with new production processes, as in the case of Miyake’s use of textile

origami and Herpen’s groundbreaking 3D-printed collections.*® Miyake pioneered three-

** For a short history of fashion design precursors to fashion-tech, see: Suzanne Lee, Fashioning the Future:
Tomorrow’s Wardrobe (London: Thames and Hudson, 2005).

25 For more on the work of Hussein Chalayan, see: Bradley Quinn, “A Note: Hussein Chalayan, Fashion and
Technology,” Fashion Theory 6, no. 4 (December 2002): 359-68; Caroline Evans, “No Man’s Land,” in
Hussein Chalayan, exhibition catalogue (Rotterdam: NAI Publishers and Groninger Museum, 2005).

*6 Both Issey Miyaki and Iris van Herpen have been the subject of comprehensive exhibitions and catalogues.
For more on their fashion design, see: Iris Van Herpen, exhibition catalogue (Rotterdam: Groninger Museum,
2012); and Issey Miyake, exhibition catalogue, (Tokyo: National Art Centre, 2016).
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dimensional design through textile engineering, such as in his APOC (A Piece of Cloth)
clothing line, featuring all-in-one knitted garments that the wearer is invited to cut out from
a single piece of fabric; while van Herpen has become known for her elaborate, 3D-printed
garments designed in collaboration with Niccolo Casas (“Hacking Infinity,” fall/winter
2015-16), Philip Beasley (“Magnetic Motion,” spring/summer 2015), and Materialize, a
Belgian-based 3D-printing laboratory. Chalayan’s fashion-tech designs are statement pieces
created solely for the catwalk, and are not intended as consumer products or bespoke
fashion; while for Miyake and Herpen, technology constitutes a defining factor in the
production process shaping the aesthetics, but not present in the garment itself.

In the case of fashion-tech produced for runways, such as Chalayan’s, an important
gap exists between stage pieces elaborated for haute couture showings—used a single time,
in a single context (the runway), and on a single body type (lithe models)—and those
produced for consumer wearables. Chalayan’s integration of technology is intended for
stage-specific performance effects; while Wearable Tech gadgets, as I will later discuss, are
intended for self-monitoring of athletic and lifestyle aspects of day-to-day life
performance—two very distinct things. Furthermore, fashion-tech pieces for the runway are
built to communicate at the scale of runways, featuring dramatic effects; while consumer
wearables are designed to be discreet and fit into the ecology of everyday accessories such

as bracelets, shoes, or jewellery.”’ Chalayan is perhaps the only haute couture fashion

?" Design schools (in fashion, textiles, media arts, and more) have begun to explore the potential for the
integration of technologies into fashion, design objects, and interfaces, from wearables to the Internet of
Things (IoT). In Montreal, L’Ecole supérieure de mode de Montréal at the Université du Québec a Montréal
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designer to have embraced technology in his garments, while other designers have timidly
integrated Wearable Tech accessories.”® The problem (and solution) of technology
integration vs. using technology to make a fashion statement is one that we will continue to
encounter as we discuss fashion-tech.

Beyond electronic and mechanical systems, various material hybrids are also, from
a materials standpoint, changing the paradigm of what constitutes technology. Technology
1s no longer “just” electronics or mechatronics, but now bleeds into biology, chemistry,
artificial intelligence, and rapid prototyping. The emergence of more affordably scaled
technologies from 3D printing, consumer robotics, drones, and biotech labs is fostering a
new DIY wearables community. This cross-pollination of fashion and emerging sciences is
present across universities, fashion studios, robotics laboratories, bio-art ateliers, and more.
Centers such as Australia’s SymbioticA have been working at the cutting edge of biology
and art for a number of years, pioneering innovations such as: a vegan, cruelty-free leather,

and fungi-based dresses, developed by Donna Franklin. Meanwhile, Fabrican,™ a fabric-

(UQAM), where the interactive fashion designer Ying Gao teaches, is an emerging node for research in
fashion-forward technology. See: Ying Gao: Art, Mode, et Technologie (Musée National des beaux-arts du
Québec, 2011). Meanwhile, Concordia University and its Milieux research hub (formerly called Hexagram)
have also fostered wearables projects, such as the computational garments of Joanna Berzowska and the e-
textile designs of Barbara Layne. In New York City, a number of wearables initiatives at the Parsons School
of Design have been fostered by wearables “trendcaster” Sabine Seymour, CEO and CCO at Moondial;
Katherine Moriwaki, researcher in wearables and physical computing; and fashion-interaction design scholar
Otto von Busch. Sabine Seymour was one of the first authors to situate wearables in a continuum of fashion
publishing. See: Sabine Seymour, Fashionable Technology: The Intersection of Design, Fashion, Science,
and Technology (New York and Vienna: Springer Verlag, 2008); and Sabine Seymour, Functional Aesthetics:
Visions in Fashionable Technology (New York and Vienna: Springer Verlag, 2010); as well as Dr. von
Busch’s dissertation, Fashion-able: Hacktivism and Engaged Fashion Design (Gothenburg, Sweden: Camino
Forlag, 2009); and Katherine Moriwaki and Aneta Genova, Fashion and Technology: A Guide to Materials
and Applications (Fairchild Books, 2016).

*® Diane von Fustenberg designed Google Glass for the runway in 2014, while designer Isaac Mizrahi
launched a smart watch with HP in 2016.
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in-a-can product developed by British-based designer Manel Torres in collaboration with
UK chemists, offers artistic and medical opportunities for “instant” fabric deployment on
the body. Additionally, designers such as Suzanne Lee, director of the lab BioCouture,
have invented cellulose-based textiles that can be grown in the sun.”

Finally, the concept of biomimicry is spearheading sustainable and environmentally
focused materials and practices that fold back into the research zones of wearables.’® MIT’s
BioLogic Lab recently created responsive, “breathable” clothing inspired by biomimicry,
while Neri Oxman of (again) MIT’s Mediated Matter has designed provocative 3D-printed
bio-future wearables that may one day create the food, energy, light, and oxygen we need
to keep us alive.’' Finally, innovative new companies are recycling organic and discarded

materials, such as milk (Q Milk, Germany), hair (Studio Swine, UK), car tires (Miguel

Mesa Posada, Colombia), and algae (Blond & Bieber, Germany) to re-tool material and

%% SymbioticA is a University of Western Australia research lab investigating bio-art and fabrication methods
around biology (http://www.symbiotica.uwa.edu.au/). Manel Torres developed “Fabrican” at the London
Bioscience Innovation Centre. First launched as a novelty product that could be used on stage on naked
models, it is presently being developed as a medical product, due to its sterile nature
(http://www.fabricanltd.com/). Suzanne Lee worked with Hussein Chalayan on his seminal wearables
collections, before creating the BioCouture Lab as Senior Research Fellow at Central Saint Martins College
of Art and Design (http://www.biocouture.co.uk/). Presently Lee also also heads the international conference
BioFabricate (http://www.biofabricate.co/).

3% Biomimicry is the practice of looking to nature to inspire technical and structural design solutions. For
more on biomimicry, see: Janine M. Benyus, Biomimicry: Innovation Inspired by Nature (New York: William
Morrow Paperbacks, 2002); and William McDonough and Michael Braungart, Cradle to Cradle: Remaking
the Way We Make Things (New York: North Point Press, 2002).

3! For more on MIT’s BioLogic lab, see: Sharon Lacey, “A living, breathing textile aims to enhance athletic
performance,” MIT News, 16 February 2016, http://news.mit.edu/2016/living-breathing-textile-aims-to-
enchance-athletic-performance-0216. Neri Oxman is an architect and founder of the Mediated Matter research
group, also at MIT. For a brief summary of Oxman’s work, see:
http://www.fastcodesign.com/3047486/wears/from-mits-neri-oxman-the-far-flung-future-of-wearables/4
(accessed 15 July 2016).
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fashion life cycles as seen in the recent “Utopian Bodies” exhibition (2015-16) in
Sweden.*

However, it remains the case that the integration of technology into fashion in a
meaningful and effective mode has yet to reach a high level of adoption by designers or
consumers. Some of the issues revolve around the technical difficulties (or practicalities) of
integrating circuits into garments, and the non-convergence of the fashion and engineering
industries, while another limitation arises out of a clash in culture. Italian-French fashion
theorist Luca Marchetti has argued that until technology can be as immaterial as style and
fashion, it will have little place in haute couture and will remain a novelty item.>

Dutch fashion-tech designer Anouk Wipprecht has taken a bold and different
approach to merging fashion and technology, using radically visible technologies to
provoke new ways of communicating via the body. Wipprecht is the topic of a
contemporary case study (see Appendix) on fashion-tech, which explores how emerging
and non-traditional materials for fashion and garments are shaping new discourses for

performing through wearables.

1.2 Wearables: A Hybrid Network

32 Recently a number of fashion and art exhibition have begun to embrace wearable technologies and material
innovation in fashion. These include the recent Utopian Bodies: Fashion Looks Forward exhibition, curated
at the Liljevalchs Konsthall in Stockholm, Sweden (2015-16); Code Couture, held at the Pratt Institute, New
York City (2016); and the upcoming Manus x Machina: Fashion in an Age of Technology, at New York
City’s Metropolitan Museum of Art (2016).

33 Luca Marchetti and Emanuel Quinz, “Invisible Fashion: From the Interface to Re-Embodiment,” in
Fashion and Imagination: About Clothes and Art, ed. Jan Brand and José Teunissen, 116-—25 (Arnhem:
ArtEZ Press, 2009).
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As I have briefly outlined, wearables are multimedia artifacts necessitating diverse
materials, expertise, team know-how, and tools/equipment as reflected in the above hybrid
list of research areas. Multiple yet separate fields of technical knowledge come together to
produce a garment that can be worn on the body while housing electronics, sensors,
interactive interfaces, and more. Combined knowledge in garment tailoring or product
design—which might include pattern-making, machine- and hand-sewing, embroidery,
knitting, weaving, textile printing, and 3D rendering and printing, among other skills—
must converge with the complex, technical requirements of embedding circuits and
technology. We do not train engineers to be fashion designers or pattern makers, or vice
versa (for the time being). Hence, it would be virtually impossible (or at least very rare) for
one individual to have mastered the many fields represented in the wearables production
ecology. How can we take into account and analyze the hybrid teams of experts and
specialized professional languages that make up the practice of wearables design and
construction?

If wearables are the result of multiple intermixed and converging practices, perhaps
it is understandable that no coherent body of literature or theory has yet been able to
contain and describe them. The complex amalgams of industries, materials, and social
cultures that come together in wearables—particularly artistic and experimental
wearables—Ilack a clear definition or focus for analysis. Furthermore, as we have seen from
these numerous entry points and descriptions of wearables materiality thus far, wearables

require style and bodies, together with technology, in order to be fully formed. Hence,
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wearables are the result of a particular admixture of bodies, fashion, and technology, which
is seeded in the laboratory environment.

For this reason, I also argue that wearables are themselves the result of a laboratory
performance. The field of science, technology and society (STS) envisions the scientific
laboratory as a locus for the performance of humans and machines.** It will be postulated
that not only are wearables performative in their active states, but the laboratory in which
they are birthed likewise acts as a site of performance in which the interplay of human and

nonhuman agencies are negotiated.

34 STS is a branch of science that considers how social, political, and cultural values affect scientific research
and technological innovation in society, politics, and culture. STS also approaches the laboratory as a site of
performance, as elaborated in Chapter 3. For more on STS, see: Andrew Pickering, The Mangle of Practice:
Time, Agency, and Science. (London and Chicago: University of Chicago Press, 1995); and Karin Knorr
Cetina, Epistemic Cultures: How the Sciences Make Knowledge (Cambridge, MA: Harvard University Press,
1999).
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2 GENESIS OF THE WEARABLE

2.0 Introduction

Two Tales

In the previous chapter, we explored the various categories that comprise the diverse terms
and research fields associated with wearables. We discovered that not only are wearables
composed of diverse materials, research communities, and goals, but for the time being
none of these individual areas of research has yet considered wearables from a perspective
in which the body, fashion, and technology are considered in tandem. In order to further
develop the argument that wearables require a synthesizing theoretical framework, and that
the most suitable such framework is performance, I would like to delve into the genesis of
the wearable within the fields of electronics and engineering.

Two dominant stories map the genesis of the term “wearables.” Unsurprisingly,
both stem from the fields of electrical and mechanical engineering, where they refer to the
specific concept and practice of wearing a computer on the body. Wearable computing, as
approached from an etymological perspective, thus literally means the wearing of a
computer device on the body. As previously mentioned, this history of computational
wearable systems is linked to two technological inventors, one from the 1960s (Thorp) and
one from the 1970s (Mann) and beyond, each of whom in his own way carved out the field,

and is thus responsible for its name. These two convergent tales crystallize the birth of
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“wearable computing” through the lenses of engineering, research, and science, but also
highlight new and surprising concerns for performance, fashion, design, and the body.

In the first example, the wearable endeavours to perform a covert function, with the
device seemingly invisibly calculating data. In the second, the wearable device is a highly
visible head-mounted appendage provoking visceral reactions and interactions from the
public-at-large. While both devices were conceived for data collection, analysis, and
retrieval purposes, they express an ongoing dual imperative in wearables: on the one hand,
a secret, “introverted” device, looping information back onto the wearer, and, on the other,
a disruptive technological appendage, or “extroverted” tool for recording, archiving, and
visualizing digital information. This theme of inside/outside or visible/invisible will be
encountered many times as we move along the timelines of pre-computational wearables’
precursors to current fashion-tech innovations. Yet, no matter the device, inside or outside,
the body’s actions and the design factors of the wearable, when combined with
technological agency, as we will discover, are intrinsically called upon to perform. Even
within this engineering-centric environment of the birthing of wearables, the imperative of
performance shapes and informs the wearable object’s meaning through its relationship to

the body, design aesthetics, social reaction or acceptance, and its technological functions.

2.1 A Short Genealogy of Wearables from Foot to Head

The Invisible Brain
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MIT engineer Edward O. Thorp developed the first wearable device in 1961, the result of
a collaboration with fellow MIT professor Claude Shannon, commonly referred to as the
“father of the information age.”* The impetus of their experiment was to create a
concealed device designed to beat casinos at roulette (Thorp, “The Invention of the First
Wearable Computer”). Thorp, one of the first mathematicians to use a computer simulation
for the purpose of gambling, turned toward wearable computing to prove his probability
theories in situ. Hence, his wearable was born from a need to hide computation power, and
render haptic data inputs physically imperceptible to others. The experiment is recounted in
Thorp’s 1998 paper, “The Invention of the First Wearable Computer,” in which he tells the
story of his and Shannon’s time working together, thinking and tinkering toward a
wearable solution to a physics-based problem (Thorp, “Invention”).

In the summer of 1955, Thorp was completing a graduate degree in physics at
UCLA, when, inspired by Al Hibbs and Roy Walford’s exploits with defective roulette
wheels, he first got the idea to measure “the position and velocity of the ball and rotor to

predict their future paths and from this where the ball would stop” (Thorp 1998, 1). It

35 Edward O. Thorp earned a PhD in mathematics from the University of California, Los Angeles, in 1958,
and worked at MIT from 1959 to 1961. Thorp is credited as having created the first wearable computer in
1961, and describes this process in “The Invention of the First Wearable Computer,” Proceedings IEEE
International Symposium on Wearable Computers (ISWC 1998). Thorp is also a pioneer in probability theory,
best known for his bestseller book, Beat the Dealer: A Winning Strategy for the Game of Twenty-One
(Vintage, 1966).

3% Claude Shannon was an American mathematician, electrical engineer, and cryptographer. He worked at
MIT from 1956 to 1978, where he developed, with Thorp, the first wearable in 1961. His groundbreaking
essay, “A Mathematical Theory of Communication,” Bell System Technical Journal 27 (July, October 1948):
379423, 623-56, is credited with having imagined the computational communication environments existing
today. He is referred to as the “father of the information age” for his contribution to mapping out information
science. See: http://www.newyorker.com/tech/elements/claude-shannon-the-father-of-the-information-age-
turns-1100100 (accessed 18 July 2016).
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would be several years later, in 1961, when at MIT, and with the participation of Shannon,
that the project would be actualized both as an engineering research project, as well as in
situ at the casino.

Because of the potentially contentious nature of the project, and the experiment’s
tightly regulated, high-security setting—the casino—an important factor for developing
this first wearable was the need for concealment. Hence, the impetus to adapt
computational technology for the body in the form of a wearable was a practical one,
determined to hide its functionality from casino security and staff monitoring the roulette
tables. Thorp describes his invention as a cigarette-pack-sized computer hidden in a shoe
that was enabled with twelve transistors, which could be triggered by the push of a big toe.
Having analyzed and observed the ball on the various wheels, he was able to predict the
ball’s stopping place based on the combined knowledge of its starting point and velocity.
As the ball was launched, the in-shoe wearable device would be activated to begin
calculating its velocity and eventual landing point. Once this algorithm was set in motion,
the computer then radio-transmitted a musical scale to a hidden earpiece worn by another

person in order to communicate the predicted landing slot of the roulette ball.*’

37 «Consideration of a wide range of designs led us to a final version of the computer which had twelve
transistors and was the size of a pack of cigarettes. Our big toes input data with microswitches in our shoes.
One switch initialized the computer and the other timed the rotor and the ball. Once the rotor was timed, the
computer transmitted a musical scale whose eight tones marked the rotor octants passing the reference mark.
The computer was ‘set’ earlier to match the wheel and ball and to optimize prediction for a selected number
of ball revolutions to go. We usually chose the range between 3 and 4 revolutions. When the timing switch
was first hit for the ball, the tone sequence shifted and played faster. As the timing switch clocked the ball for
the second time, the tones stopped and the last tone heard named the octant on which to bet” (Thorp,
“Invention”: 4).
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For Thorp, the challenge at hand was in dissimulating these calculations for the
benefit of the gambler. An interesting outcome to this research was the later passage of a
Nevada law banning all “use or possession of any device to predict outcomes, analyze
probabilities of occurrence, analyze strategy for playing or betting, and keeping track of
cards played,” something which had never been considered prior to Thorp’s “proof of
concept adventure” (Thorp, “Invention,” 4).*® Thorp’s experiments also influenced a rogue
group of 1970s researchers known as the “Eudaemons,” who conducted focused research
into the “Eudaemonic Pie,” and were also heavily invested in predicting the chaotic
phenomena of roulette-table ball trajectories (Bass; Mann, “Smart Clothing: The ‘Wearable
Computer’”).*’

If we consider the mechanical aspect of Thorp and Shannon’s device, upon first
observation it is clear that this foundational wearable computer shares a close legacy with
the ways in which early computers were considered, namely as calculating machines and
statistical analyzers. In Thorp’s wearable, the input device is not unlike that of the
keyboard of a computer, though displaced to the toes and shoe, as opposed to hand and
desk. This early wearable did not so much extend or enhance human sensory capabilities,

but rather permitted the covert processing of input information. Thus, the device’s location

3* It is interesting to note that with the advent of smart phones and other small, portable technologies, more
and more public places, such as airports and other transportation services, museums, and government
buildings, are prohibiting their use. On the other hand, we have seen a sharp increase in monitoring of public
places via CCTV and other video systems. We will also see later in this chapter how Steve Mann’s wearables
critique this heavy-handed form of public monitoring.

3% The “Eudaemons” were a group of graduate physics students from the University of California, Santa Cruz,
whose research aim was to beat the casino at roulette via statistical analysis. The group inspired the Thomas
A. Bass book The Eudaemonic Pie (Houghton Mifflin, 1985).
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on the body was a direct result of the particular setting and restrictions of the casino,
instead of a response to sensing for, through, or with the body. In fact, we can summarize
the device as a concealed keyboard input, computer, and network communication system.
Of note, however, is the device’s subversive nature, designed as it was to outsmart
machines and humans—and, as noted by Thorp, “formidable enough to be outlawed”
(Thorp, “Invention,” 4).

Thorp’s experiments seem directly aligned with current Wearable Tech logic.*’
Then as now, the body is conceived as an input device, and the wearable is an outcome-
analysis machine. In this equation of Wearable Tech, the wearable device functions much
like a computer: collecting, processing, and outputting data about the body. This vision of
wearable computing as a calculating system is echoed in the contemporaneous field of
cybernetics research, which was also emerging in the late 1950s and early 1960s.
Cybernetics, a field pioneered by American mathematician and philosopher Norbert
Wiener, sought a universalizing methodology for predicting, regulating, and controlling
various complex systems. The systems targeted by cybernetics could be as disparate in

. . . .. . 41
nature as homes, countries, machines, economies, ballistics, biology, or people.” Some of

07 distinguish between wearables, the overall topic of this thesis, and Wearable Tech, which refers to the
many consumer fitness and activity tracking bands designed for sports, health, weight control, etc. These
include brands such as: Nike Fuel + Band, Jawbone, FitBit, Misfit, Xiaomi Mi Band, and more.

1 Cybernetics is a field of study of systems and control developed by Norbert Wiener in 1948. Weiner was an
American mathematician and philosopher, teaching at MIT from the 1920s until his death in 1964. His
seminal book Cybernetics, or Control and Communication in the Animal and the Machine (MIT Press, 1948)
laid the groundwork for the international study of cybernetics as a research methodology for systems
including biology, computer science, engineering, management, mathematics, psychology, sociology,
education, and art. Also see: Gregory Bateson. Steps to an Ecology of Mind (New York: Ballantine Books,
1972).
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the main aims for cybernetics were to create a system that could account for the growing
complexity of modern society’s expanding industries and the emergence of increasingly
complex, segmented, and unmanageable knowledge and power structures.

Beyond machines and computers, cybernetic theories of network predictability
became highly influential for the creation of “controllable” ecologies of society, machines,
economies, and homes. This universalizing and utilitarian perspective on efficiency,
control, and predictability is echoed in Thorp and Shannon’s view of managing outcomes
of roulette balls. The “first” wearable emerges as a tool for the engineering of predictable
and quantifiable outcomes similar to that found in the ethos of today’s Wearable Tech
gadgets.*

Current consumer Wearable Tech accessories, such as sport-bands featuring
biometric readings of heart rates, body temperatures, distance traveled, and energy
consumed, also reflect the cybernetic impetus toward regulating systems and controlling
outputs. Ultimately, such devices aim to streamline data—collected from the body or the
environment, for instance—process it, and feed it back to the wearer via a Wearable Tech
visualization interface with the aim of improving the user’s everyday quality of life. The
ultimate goal of these consumer devices echoes a self-imposed cybernetic mirror that could

be seen as an opt-in form of self-control.

2 A parallel can be made in terms of the goals and uses of predictability theories for warfare and wearables
technologies. In fact, MIT remains an important site for research that is closely tied to warfare-related goals,
wearables, or otherwise, notably through the Institute for Soldier Nanotechnologies, a joint research venture
between MIT, the US Army, and various private industry partners. See: http://isnweb.mit.edu/ (accessed 18
July 2016).
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This collection of data, seen in current Wearable Tech devices, is expanded by
interfaces such as smartphone apps, providing the wearer with goals and benchmark
accomplishments that package a systematic view on the body’s actions into amusing
graphics, motivational quotes, and easily digestible statistics. Chosen as they are to be
worn by consumers seeking future outcomes relating to health, well being and awareness,
they are aspirational cybernetic systems, more than fully controlling ones.*’

Current debates around the potential uses of private companies’ access to personal
data has played out in popular media referencing Facebook, Google, and Apple’s use of
personal data, and the related potential and as-yet-unforeseeable danger to private liberties
or social agency. Furthermore, whistleblower Edward Snowdon’s 2013 data leak regarding
illegal digital surveillance on the part of the US National Security Agency (NSA) has
amplified the debate around data property.** The tangle of data collection and its uses is
beyond the scope of this thesis; however, | would argue that all devices capturing somatic

information, including Wearable Tech, participate in creating new forms of performative

# Currently in the news is the discussion around employers and insurance companies exploring opportunities
to monitor and gather information on clients and task forces. How this will impact the wearer, and if this will
be accepted by the consumer/employees, has yet to be seen. For more on this debate, see: “Wearable Tech Is
Plugging Into Health Insurance” http://www.forbes.com/sites/parmyolson/2014/06/19/wearable-tech-health-
insurance/ and “Wearables at work: the new frontier of employee surveillance”
http://www.ft.com/cms/s/2/d7eee768-0b65-11¢5-994d-00144feabdc0.html (accessed 7 April 2016).

* Apple has recently been in an important controversy with pressure to hand over personal data of suspected
terrorists to the FBI, which they resisted in spite of the FBI gaining access without the company’s consent.
See: http://9to5Smac.com/2016/03/28/fbi-accesses-data-on-terrorists-iphone-without-apple/
(accessed 22 April 2016). Edward Snowdon was an analyst working as a contractor for the US Central
Intelligence Agency (CIA), when in 2013 he obtained and distributed documents recording the NSA’s illegal
global surveillance programs. He has since been living in exile in Russia, for fear of persecution in the United
States.
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relationships between individuals, information, and the power structures that have access to
this information.*

However, it would be shortsighted to describe Thorp’s design as being a purely
cybernetic system focused on data and control. As much as this first wearable aimed to
“calculate” outcomes (in this case, the movement of a ball on the roulette table for
monetary gain) it remains a singular system. [ would argue, rather, that the moment the
sensing and calculating technology was placed on the body and entered the social setting of
the casino, it was transformed from a “functional” number-crunching machine into a
“performative” one. This parallel reading of Thorp’s tech-centric wearable—a reading but
rarely afforded importance or analysis—highlights the wearable as a conduit for
performance because of its technological enhancement, haptic interactions, and use of

costume and acting.*® This reading foregrounds the elements of disguise and performance

> Another important theme in the story of wearables, past and present, is big data. The collection,
classification, use, and analysis of the data that wearables can collect is a new, potential market driver for
advertising and sales. Furthermore, as these wearables are set to enter management cultures at large—from
preventing truck drivers from falling asleep to alerting office workers of physical inactivity—new concerns
around the access to data and related ethics are currently subjects of heated debate. However, as the scope of
this thesis is focused on effects linked to performance, fashion, and the body, I leave the analysis around big
data in wearables to researchers such as David Lyon, Queen’s Research Chair in Surveillance Studies,
professor of sociology, professor of law, and director of the Surveillance Studies Centre at Queen’s
University, Kingston, Ontario. See: David Lyon, Surveillance Studies: An Overview (Cambridge, UK: Polity,
2007).

* Here I would also argue that Thorp’s work is a precursor to important recent work in the fields of arts and
technology on embodied and situated interactions technologies. For example, increased research into haptic
inputs for technology in interaction design is leading the field to interfaces that will engage more than a
keyboard philosophy or typing inputs—systems such as motion-tracking cameras, as input devices propose
new ways of interacting for screen-based platforms. Such technologies include the Kinect, released by
Microsoft in 2010; or Max/MSP video-tracking plugins like softVNS, created by David Rokeby in 2002, and
Jitter, Max’s own plugin launched in 2003. Specifically, in wearables, researchers like Katia Cepena Vega
have explored natural gestures and body interfaces developed with the aesthetics and materiality of beauty
products, such as RFID-enhanced nails that can trigger music; conductive eyelashes that can trigger outputs
like LED when a person blinks; or conductive hair that can take selfies or trigger the recording of
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integral to Thorp and Shannon’s project, research, and success, without forgetting the
contribution of their unnamed wives.

First, if we consider the impetus of Thorp’s wearable, the shoe-fitted computer and
accompanying camouflaged earpiece were specifically designed for purposes of
calculation, non-detection, and body conformity. In this way, this first wearable was born
out of the necessity to miniaturize and conceal computational power on the body, and was
crafted to accommodate data input and computation via acceptable design aesthetics of
clothing and undetectable bodily movement. Too often, Wearable Tech is described and
embraced as an agnostic, unbiased tool for calculation, while a whole messy layer of
desires (winning at the casino), physical interactions (secret toe tapping), and
environmental conditions (the casino as social and gambling context) clearly shape(d) and
color(ed) the exchanges between human bodies and this wearable device.

Second, if we pivot Thorp’s story by just a few degrees, we see two grown men and
women wearing disguises and tapping their toes inside secret shoe chambers. This scene
has more in common with the antics of Inspector Gadget and other spy characters of the
1960s (such as Maxwell Smart or James Bond) than with the seamless idea of objective

wearables’ functionality and control as sold to us by Wearable Tech industries.*’ Indeed,

conversions. In subsequent chapters, we will explore in greater detail the links between new-media arts and
the performative wearable. For more on embodied technologies, see: Mark B. Hansen, Bodies in Code
(London and New York: Routledge, 2006); and Don Ihde, Bodies in Technology (Minneapolis and London:
University of Minnesota Press, 2002).

7 Inspector Gadget was a 1980s animated television series featuring a cyborg version of Inspector Clouseau.
Not surprisingly, the various devices featured in the animation rarely worked successfully, often to the
detriment of the clumsy inspector. This image of the cyborg-clown, as per Gadget or the character of Maxwell
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the makeup, disguises, and “acting,” necessary to undertake the research reveals a very
different story. Thorp never explicitly discusses the element of performance and acting in
the experiments other than to state these elements’ effect on their state of mind, i.e., the
nervousness of being discovered. However, we know that performance, costume, and role-
playing were important factors in accomplishing the experiment successfully.

To begin with, Thorp’s wearables were disguised as everyday garments. Upon one
“actor” was a switchboard concealed in the shoe that could be toe-activated; and upon the
other “actor” was an earpiece requiring makeup and hair glue to be dissimulated onto the
wearer’s natural head and hair. Next there were the “wives” acting as “covers,” in the hope
of making Shannon and Thorp less conspicuous. One can only imagine what kind of acting
was required on the part of the wives to run interference and cover for the gamblers’ illegal
activities and experiment. Finally, the attitudes of Thorp and Shannon, who needed to
conceal their emotions by acting calm while actually quite nervous during this process of
duplicity, also impacted upon their social performance.

There is no doubt that all the members and elements of this project—including the
wives who acted as lookouts, the dynamic calculating outcomes, and the design aesthetics
enhancing the “invisibility” of the wearable device—contributed to the “performance” of
the experiment. It is worthwhile to consider that, in spite of Thorp and Shannon’s desired
scientific approach to the wearable as a tool of statistical analysis, the design and human

elements of the wearable articulated through the use of costume (fashion) and bodily action

Smart in the 1960s television series Get Smart, continues to prevail in popular culture, with the “serious”
James Bond 007-style detective at the spectrum’s other end.
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(containing nervousness) bubble up to the surface and betray the wearable to be more than
“just” science. Even with the best of intentions in creating a “predictability device” like
Thorp’s wearable, the element of performance was central to how the wearable cloaked,
interacted with, and transformed their experience.

Hence, even in the case of this first wearable—seemingly a sober scientific and
economic tool—we encounter a whole carnivalesque series of postures, costumes,
technological communication, and social masquerade.*® This element of performance will
continue to reveal itself when discussing wearables, as it is a catalyst when combining
technology with body-situated design. Perhaps we might even come to think of other
calculating devices as proposed by Wearable Tech industries as being more than

calculating or controlling machines, but rather also tools of performance.

The Self-Awearable

Themes of control and surveillance, and the inevitable role that performance plays in the
field of wearables—such as we saw arise in Thorp and Shannon’s work—also appear in the
concept of body imaging developed between the late 1980s and 1990s by Steve Mann, then
a researcher at MIT. This second account of an early wearables engineering innovation

revolves around Mann’s ongoing experiments with worn or body-based video- and image-

* The term carnivalesque refers to critic Mikhail Bakhtin’s notion of transgressive social acts and
encounters/events wherein the norm is disrupted through comedy, chaos and, resistance, thus offering an
opportunity for social breakage and change. Thorp’s wearable can be thought of as a “carnivalesque” tool, as
it proposes to disrupt the normative progress of casino gambling through play, deceit, and performance. For
more on the carnivalesque, see: Mikhail Bakhtin, Rabelais and His World, trans. Héléne Iswolsky
(Cambridge, MA: MIT Press, 1968).
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recording systems. Between the 1970s and the 1990s, Mann worked to develop what he
coined the WearCam, a body-based camera system designed to augment the wearer’s
experience and tap into the Internet. This device was designed as a “visual memory
prosthetic” and aimed to improve awareness of one’s environment, as opposed to reduce or
alter awareness, such as in the case of virtual reality and personal sound systems such as
the Walkman (Mann, “‘Smart Clothing’: Wearable Multimedia Computing”). Later
iterations of the design were named WearComp, WearCam, EyeTap, Personal Imaging,
Visual Memory Prosthetic, and “existential computers”—yet all were built upon a similar
concept of in-situ image/video recording, storage, and retrieval systems connected to the

Internet.

Author's 'wearable computer/personal imaging' system

-

@ ~(b) © ) (e)
1980 Mid 1980s | Early 1990s Mid 1990s| Late 1990s

Figure 1. Wearable computer systems designed and built by Steve Mann for experiments in personal imaging
(Mann, “‘Smart Clothing’: Wearable Multimedia Computing”).
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Mann’s papers written while at MIT in the 1990s outline this early wearables
research and technical experiments in finding a solution for how to “wear” a computational
device in an era before Wi-Fi, cloud computing, portable computers, smart networked
phones, and the radical miniaturization of circuits and electronic hardware.* Highly
advanced at the time, Mann’s first designs consisted of very bulky head-mounted displays
that were enabled with camera recording devices, processing systems, and antennas on the
head to connect to ad-hoc wireless systems and access data networks.

Admittedly, one can only imagine the public’s reactions at seeing a large head-
mounted apparatus made of metal, electrical wires, and circuits (and obscuring a portion of
the wearer’s face) as anything but shocking, either in the 1990s or today. This
transformation of the human figure via such visible-head mounted electronic circuits and
cameras placed on the body, and specifically the face, did not go unnoticed. As notes
Mann,

there was something markedly different in the ways others perceived a system

attached to my body than having it carried in a briefcase or the like. But for me,

there was tremendous sense of self-empowerment, for it seemed as though it was
more part of me than a separate tool. (Mann, “‘Smart Clothing’: Making multimedia

computers,” 23)

As a pioneer in the field of mobile video-capturing technologies designed for the

body, Mann’s research straddled virtual- and augmented-reality innovations, and yet was

* The wearing of a computational device was a profound shift for electronics, engineering, and computer
science in general. Before Thorp and Mann, computers had not yet been imagined as portable digital
interfaces. A key difference in Mann and Thorp’s wearables, however, lies in the question of visibility. In this
way, one could argue that Mann put wearables “on the map” by making the device visible and a point of
social discussion.
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markedly different from other wearable VR frameworks of the 1990s. First, Mann’s
systems were always situated in real time and real space, as opposed to virtual and
augmented reality systems developed around simulated environments or visualizations.
Second, his systems were networked via wireless communications and also open to non-
wearables users, where, for example, Mann’s wife could remotely see whatever Mann was
looking at and email him comments about, for example, the fruits and vegetables he was
choosing in the grocery store (Mann, “‘Smart Clothing’: Making multimedia computers,”
24). Finally, the untethered nature of Mann’s wearable systems—battery-operated and
increasingly lightweight with each new iteration—differentiated from the tethered virtual
or augmented reality systems dependent on AC power connections and limited to
controlled viewing and operational conditions.™

Although it is increasingly acceptable to “wear” various forms of technology, as
seen in the growing popularity of Wearable Tech, for the most part these follow traditional
places and patterns of adornment, such as being worn around the waist or wrist, or on/in
one’s garments. In this way, the face remains a contested area for the overlaying of

technology, especially any type that may transform or obscure the person’s identity.”’

% An important benchmark work in VR contemporaneous with Mann’s research is the artwork of Char Davis.
Her Osmose (1995) work featured immersive environments that could be experienced through a large body-
worn device tethered to a plugged-in system. Though responsive to breath and movement, the experience was
limited to the specific location of the installation, with the imagery pre-programmed, as opposed to emergent.
For more on this work see: http://www.immersence.com/osmose/ (accessed 11 March 2016).

> An interesting analogy could be made between the wearing of wearables and changing mores in
relationship to bodies enhanced through technologies such as 3D-printed prosthetics. For example, it is
becoming more common to see amputee models or athletes invited to wear prosthetics for avant-garde art and
fashion events. However, this enhancement/transformation is below the neck, and prosthetics for or that
transform the face remain more controversial. For more on the notion of the human 2.0, see: Marquard Smith
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Regularly wearing his head-mounted electronics device whilst going about his daily routine
in the 1990s, Mann described himself as a science-fiction “cyborg” come to life.

Mann explains that, “[p]eople were shocked by the visceral combination of human
and machine” (Mann, “‘Smart Clothing’: Making multimedia computers,” 23). “Wearing
of a computer” tapped into a 1990s cyborg-inspired concept of the man-machine made
prominent by popular science fiction and cyber theory.”> Mann’s project inserted itself into
the growing late-twentieth-century trend of transhumanism, in which flesh and tech were
imagined as combined with an aim to enhance humans through artificial intelligence and
biomechanical capacities to radicalize human capabilities, both mental and physical.”
Literature around cyberpunk informed many of the era’s ideas around the Internet, digital

culture, identity, and notions of where humanity situated itself in an ecology of

technology.’ Mann’s view of his wearables is clearly informed by such popular 1990s

and Joanne Morra, The Prosthetic Impulse: From a Postman Present to a Bicultural Future (Cambridge, MA:
MIT Press, 2006); O. Vainshtein, ““I Have a Suitcase Just Full of Legs Because I Need Options for Different
Clothing’: Accessorizing Bodyscapes,” Fashion Theory: The Journal of Dress, Body & Culture 16, no. 2
(2012): 139-69; S. Sansoni, A. Wodehouse, A. McFadyen, and A. Buis, “The Aesthetic Appeal of Prosthetic
Limbs and the Uncanny Valley: The Role of Personal Characteristics in Attraction,” International Journal of
Design, 9, no. 1 (2015), 975-84.

32 Cyborg, short for “cybernetic organism,” is a term found both in fiction and theory relating to the concept
of an organic and biochemical being. Cyberculture theories have examined how the impact of the Internet,
mobile phones, and biotech are creating synthetic “cyborgs.” Feminist theory has also considered the concept
of the cyborg for reframing questions of gender. For more on the theory of the cyborg, especially from a
feminist perspective, see: Donna Haraway, Simians, Cyborgs, and Women: The Reinvention of Nature
(London and New York: Routledge, 1991); Donna Haraway, Modest Witness@Second Millenium.
FemaleMan® Meets OncoMouse . Feminism and TechnoScience (London and New York: Routledge,
1997); Anne Balsamo, Technologies of the Gendered Body: Reading Cyborg Women (Durham, NC: Duke
University Press, 1996); and Anneke Smelik and Nina Lykke, Bits of Life: Feminism at the Intersections of
Media, Bioscience, and Technology (Seattle and London: University of Washington Press, 2008).

>3 For more on transhumanism and the drive for human advancement through technology, see: Nick Bostrom,
Superintelligence: Paths, Dangers, Strategies (Oxford and New York: Oxford University Press, 2014).

>* Since the late 1980s and 1990s, “cyberpunk” films, novels, and popular culture have often portrayed a
vigilante, “renegade” half-robot/half-human trapped in a control (cybernetic) society. From Wikipedia:
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science fiction novels and cyberpunk fantasies of half-human, half-machine vigilantes
living at the intersection of cyberspace and “real” space.

Unlike Thorp and the Eudaemons, Mann’s devices were never designed to be
hidden from the general public, and focused more on “functionality and capability than in
concealment,” resulting in a very visible, body-displayed array of electronics (Mann,
“‘Smart Clothing’: Making multimedia computers,” 23). In fact, despite Mann’s adoption
of technology as an unquestioned tool for human advancement designed to “enhance
capability,” there is also a not-so-hidden social and political element in its cybernetic
admixture of machine and human. Mann’s wearables evince a strong positioning vis-a-vis
surveillance technology by their highly visible nature as self-actualized, self-directed
surveillance mechanisms. In Mann’s WearCam, we encounter the potential for a
counterbalance to the increased video-surveillance capacities (and cybernetic surveillance
powers) of governments, which escalated in the 1980s and 1990s in public spaces, work
environments, and high-security settings and architectures. Mann’s device offered a
completely new possibility of conferring the power of observation back into the hands—or,

in this case, the eyes and minds—of individuals.

“Classic cyberpunk characters were marginalized, alienated loners who lived on the edge of society in
generally dystopic futures where daily life was impacted by rapid technological change, an ubiquitous
datasphere of computerized information, and invasive modification of the human body,”
https://en.wikipedia.org/wiki/Cyberpunk (accessed 10 March 2016). Films such as Blade Runner (Ridley
Scott, 1982), William Gibson’s book Neuromancer (1984), and later The Matrix film franchise (The
Wachowskis, 1999-2003) all depict post-industrial dystopias combined with film noir detective plots. A
reoccurring theme, in this genre, is the admixture of digital technology with human flesh in the main
protagonists.
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Figure 2. WearCams worn by the “safety net” network at MIT in the 1990s
(Mann, “‘Smart Clothing’: Wearable Multimedia Computing”).

This act of watching the watchers was coined by Mann as “sousveillance”™—a
wordplay on surveillance, which sought to turn the tables on the cybernetic power of
control technologies.” Sousveillance suggests a shifting of surveillance power from a
centralized (corporate or government) environment-based system to a distributed, self-
actualized network. Mann’s concept of sousveillance was built around rising concern in the
1990s surrounding “Big Brother” surveillance systems, as seen with the proliferation of
street-level cameras, networked information systems such as the Internet, and the

digitization and archiving of the tangible world, from databases to the prediction of 24/7

>3 For more on Steve Mann’s coining of sousveillance, see: Torin Monahan, Surveillance and Security:
Technological Politics and Power in Everyday Life (London and New York: Routledge, 2006); and Steve
Mann, “Veillance and Reciprocal Transparency: Surveillance versus Sousveillance, AR Glass, Lifeglogging,
and Wearable Computing,” Proceedings IEEE International Symposium on Technology and Society 2013
(ISTAS 2013), 1-12.
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geolocation systems and face-recognition software.’® In his seminal work Discipline and
Punish, French philosopher Michel Foucault had already traced the (pre-computational)
legacy and prevalence of governmental surveillance structures though his conceptual,
architectural analysis of the Panopticon prison in eighteenth-century England (Foucault;
McKenzie).

The Panopticon, a model of penitentiary architecture designed and developed by
British philosopher and social theorist Jeremy Bentham, proposed a new model for an
omnipresent form of surveillance. This architectural surveillance scheme relied on
minimizing or masking the detection of human surveillance by optimizing building
infrastructures in favor of the guards’ privileged observation points. In this prison structure,
a single station was placed in the center of the building, from which a single guard could
observe the numerous incarcerated individuals without the latter enjoying the ability to
ascertain if they were being observed, or not. Thus, this cloaked and invisible form of
observation would impose itself upon each cell resident’s psyche and actions, triggering in
the prisoner a perpetual self-regulated and self-conscious behavior. This asymmetrical
mode of control—one in which a single individual has the privileged relationship of seeing
many without being seen—has since been instantiated in today’s technological forms of
distributed systems of surveillance, from closed-circuit television, Web surveillance, and

online data collection, to—now—wearables.

3¢ For more on theories of surveillance, see: Thomas Y. Levin, Ursula Frohne, and Peter Weibel, eds., CTRL
[SPACE]: Rhetorics of Surveillance from Bentham to Big Brother (Cambridge, MA: MIT Press, 2002); and
David Lyon, Surveillance Studies: An Overview (Cambridge, UK: Polity Press, 2007).
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Mann’s proposed wearable head-up display (HUD) was developed in direct
opposition to and critique of the hegemony of increased surveillance, giving the wearer
agency to observe the observer. As Mann explains, “[p]rivacy is indeed an important
consideration, and, in fact, part of my inspiration. Indeed, what I envision is an alternative
to the proliferation of Orwellian pole-top surveillance cameras” (Mann, “‘Smart Clothing’:
Making multimedia computers,” 23). Clearly, Mann saw his device as looking back at the
“system” observing “us.”

Mann’s WearCam literally became a second skin for its inventor, blending with his
everyday identity and quotidian routine. His wearing of the device in day-to-day contexts
and activities, however, caused various conflicts, as in the case of negotiating security
zones like airports and other high-surveillance areas.”’ Enabled to record and stream every
event that Mann encountered, the device also became a witness, observer, and archive, as
well as a retrievable database accessed by the wearer. This device would have been
unimaginable without the Internet, which facilitated the transmission of information, and
which Mann worked to develop, capitalizing on its growing urban deployment. Indeed, it
should be remembered that Mann’s WearCam pre-dates many of today’s social and

streaming online media platforms, which are facilitated by access to the Internet and smart

> In 2002, Mann was prevented from boarding an Air Canada flight with one of his wearable devices,
resulting in a lawsuit against the airline. Mann argued that he was a cyborg, and that the wearable constituted
a part of his person, and hence could not be removed. Declan McCullagh, “Cyborgs unite!”, Globe and Mail,
27 August 2003, http://www.theglobeandmail.com/technology/cyborgs-unite/article22618018/
(accessed 11 March 2016).
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devices and are encountered through applications such as Facebook, YouTube, Snapchat,
and Vine.

For the most part, Mann’s devices approached wearables as a personalized form of
computation that could both lend the wearer both insight and autonomy in its engagement
with self-organized and unique networks. During his early research, Mann imagined many
visionary functions for wearables, from their ability to act as a “visual memory prosthetic”
for everyday actions, to proposing new ways to connect with online and networked
communities for reasons of safety, or acting as a facial recognizer through database image-
retrieval functions. It should be noted that Mann’s discourse and stance on wearables
involved creating surveillance technologies to support the autonomy of the individual, as
opposed to top-down Orwellian or institutionalized structures of surveillance. As Mann
further cautioned, “‘Smart Clothing’ offers an alternative to centralized surveillance. It
suggests a future in which people, through prosthesis, might have both improved visual
memory and improved ability to share it. But it also suggests a hope that the visual memory
be distributed among people, and be less likely to be abused than if it existed in a
centralized form...” (Mann, “‘Smart Clothing’: Wearable Multimedia Computing”).

Thus, from this first impetus into wearables on Mann’s part, we see a desire for
agency for the user, individualization of use, and the creation of networked sub-cultures
and communities. In 1997, Mann charted a timeline of early wearables through his
WearComp device. This timeline is a useful portrait for understanding Mann’s perspective

and motivation in developing wearables, as well as imagining their evolutionary curve. In
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Mann’s perspective, wearables begin with cyborg-like electronics and evolve into

everyday, embedded, and even “invisible” consumer products.

Generation-1:
up to and incloding 1§81
WearComp0), 1, and 2

Generation-2:
1982-late *80s
WearCormpd

Generation-3:
mid 80s—prescnt
WearCompd, b, 6, and 7

Generation—4 (2000++)
{far future predictions)
777

Lumped components,
heavy, curmnbersome

Distributed compute-vest
or jacket, wires sewn in

Contained conductive thread
(fabric itself as circuit)

Entirely conductive thread
{or neuro-prosthesia?)

Short term wear

+upright or batt. acid spill

‘Worn standing, only outdoors
Antennae = can’t fit indoors

Long term wear
‘Worn acated or standing,
indoors or outdoors

Almost alwayas worn,
anywhere exeept bath

Alwaya?
Anywhere?

Application: lightpainting
{cxperimental )

App.: personal
documentary, cte. ..

App.: general purpose

Visual memeory prosthetie?
{and many others)

Uptime in minutes

Uptime in hours

Uptime in days

Uptirme in years?

Appearance not an issue

(no intent to be acen wearing)

Fashionable
(performance art)

“Normal”-looking
(visually not deteeted)

Completely undetectable?
(to metal detectors)

Relays, MSI, 6502 processor
{Hand-asscrbled eode)

8085 proccasor
{Intcl supportstation)

(V)LSI or 80+86 proccssor
(DOS, NOS, Linux)

Biological processor?
{Thought?)

{777)
(no real appeal to others)

artists, fringe-groups

cngineers, scientists,
hobbyists, rescarchers

Augrmented reality Aupmented reality Mediated reality Mecdiated pereeption?
Communications to/from Corum. toffrom Comr. toffrom Commm. toffrom large
basc station(s) Internet WWW (c.g. Wearable varicty of other people
{or other assistants) Wircless Webcar) {simulated telepathy?)
Concept appealed to: Appealed to: Appcala to: May appeal to: broad

range of people

Others deseribed idea as:
crazy, nonscnsical

Deacribed as:
“weird” but interesting

Described as:

visionary, futuristic

Perhaps will be described aa:
norrmal, eascntial

Figure 3. Generations of the author’s WearComp built for personal imaging: past, present, and predicted.
Note that Gen-2 and Gen-3 overlap substantially. Gen-4 is completely hypothetical (Mann, “Wearable

Computing: A First Step”).

A number of aspirations and assumptions come to light when we survey Mann’s

position and vision of wearables via the WearComp device timeline. To begin with, the

form factor of the wearable design as mapped by Mann evolves from a wearable composed

of “lumped components, heavy, cumbersome” to one made of “entirely conductive thread

(or neuro-prosthesis).” Hence, we go from what one may refer to as “hardware” to,
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potentially, “wetware.”® Yet, as we know, wearable devices are still very far from having
accomplished “invisibility” or the merging of electronics and flesh, although breakthroughs
in some miniaturized circuits and EEG devices has pushed the field closer to this goal.
Indeed, with most of the popularly reported and marketed Wearable Tech, we remain very
much in a “hardware” mindset and design ethos. Perhaps the most marked revolution has
been in placing the hardware exactly where and how we normatively place hardware on the
body: on the wrists and ears, and shaped as accessories such as jewelry.

Mann next considers what kinds of repetitive or everyday uses the device would be
engaged in. This evolution is unsurprisingly charted from a “short term wear,” adapted to

99 ¢¢

“standing or outdoors,” to an “always,” “anywhere” scenario. To be sure, the
anywhere/always scenario has come to full realization, and is a growing trend with mobile
and smart devices.” With the rapid expansion of online and mobile data networks, access
to information and connectivity at all times is probably the biggest shift in technology,
together with miniaturization. Interestingly, where most of the devices used in smartphone

technology capitalize on ubiquitous, peer-to-peer communication—along with the ever-

important filters of social media networks and data collection and analysis—Wearable

% The concept of “wetware” was popularized in cyberpunk literature and often made allusions to the brain as
a kind of computer. In cyberpunk novels, however, the notion of the cyborg would blend computational and
artificial systems with biological and “natural” ones. For novels that use the concept of wetware, see: Rudy
Rucker, Wetware (Toronto: HarperCollins Canada, 1997); and Michael Swanwick, Vacuum Flowers (Arbor
House Publishing, 1987).

% Mann predicts that one day we will think that leaving the house without a wearable would be like leaving
naked (Mann, “‘Smart Clothing’: Wearable Multimedia Computing”). The recently coined term nomophobia
designates the fear of being without a mobile phone. See:
http://www.scientificamerican.com/article/scientists-study-nomophobia-mdash-fear-of-being-without-a-
mobile-phone/ (accessed 18 July 2016).
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Tech devices have, for the most part, remained proprietary, self-contained systems. By this
I mean that where the smartphone paradigm involves seamlessly connecting all information
to all people (i.e., via the World Wide Web and online social platforms), wearable devices
are still very much focused on what the device itself can gather from the wearer, as
opposed to tapping into distributed networks that could be used by many. If we compare
the potential uses and connections that can be made on a mobile phone against a Wearable
Tech device, we see different philosophies at play.

For the most part, Wearable Tech is a consumer product that reflects the wearer’s
personal data activities, while mobile phones reflect data sets.®® Setting the technical
limitations of Wearable Tech aside (i.e., its ability to display more information, bigger
screens and form factors for interactions), what this highlights is the difference in
relationships and philosophy implicitly expounded via these unique platforms. Where the
mobile phone continues to expand on the possibility to connect individuals (and now
information) across space, the wearable (as conceived in today’s Wearable Tech devices)
continues its recombinant loop to reflect the wearer back to him/herself. The difference
could be qualified as that between a broadcasting device (mobile phone or microphone)
designed to speak over distances versus a sensing/observation device (microscope/sensor)
used to see more deeply into the body. Although, of course, either of these two operational

modes may be integrated into Wearable Tech devices, what is interesting is the fact that

69 At this time, all Wearable Tech devices, from the Fitbit to Misfit Wearables, presently occupy more or less
the same platform of engagement: personal biometric data collection, data visualization and storage via an
app, or potential for sharing on device-specific apps and platforms.
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they do not do so more often. I would argue that it is not technical limitation that has
shaped and continues to shape our intimate approach to wearables, but rather their
philosophical roots as devices deeply anchored in reflecting and expanding the body.

Also important for Mann were the wearable device’s social acceptability and
potential fashionability. Here, Mann traces an evolution that begins as a “non issue,”
subsequently passing through a “Fashionable” phase, to “Normal Looking,” to
“Completely Undetectable.” Hence, the dream of the “invisible” wearable is upheld in
Mann’s imagined timeline. As we saw in the work of Thorp and Shannon, invisibility (non-
detection of the device) was key to the wearable’s success. The same could be said in
regard to other forms of wearable devices that monitor the body in covert ways.

Yet, this notion of invisibility does not in fact apply to the work and evolution of
wearables used by Mann. In one of his earlier papers, “‘Smart Clothing’: Making
multimedia computers and wireless communication more personal—a paradigm shift in
wearable computing,” Mann argues that in order for wearables to be attractive, they need to
be personalized. “There is a fundamental difference in the way that people feel about their
own clothing as compared to a uniform. Although people can become quite familiar with
their uniforms, whether worn in prison, the military, certain workplaces, or old fashioned
schools, the individuality of personal clothing, and the pleasure associated with its
selection and wearing should be extended to computing” (Mann, “‘Smart Clothing’:
Making multimedia computers,” 24).

Since Mann’s 1980s and early-1990s research, the space of wearable computing, as

well as augmentation and mediation technologies for the body, has evolved significantly,
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specifically in the realm of consumer-directed products. Wearable Tech gadgets launched
in recent years, like Nike Fuel + Band, Jawbone, Fitbit, Misfit, and Xiaomi Mi Band, offer
sensor-monitoring feedback systems similar to those developed by Mann. Most notable in
terms of building on Mann’s research is the recently failed launch of Google Glass (2013),
which has rightly been compared to Mann’s EyeTap system. Mann’s prescient innovations
in ubiquitous computing, like EyeTap, are closely aligned to Google Glass, and could even
be considered the idea’s first iteration, if not its origin.’' The many similarities between
EyeTap and Google Glass include: devices worn in front of the eyes as glasses; mounted
cameras recording immediate surroundings; superimposed computer displays generating
and inserting imagery or text onto the original scene; and network/data-analysis
capabilities. In both cases, the eye-device design allows the user’s eye to see both the
immediate surroundings and have access to additional augmented information and
images.62

However close the two devices’ technologies (Mann’s and Google Glass), their
conceptual motivations were and remain completely divergent, critically and politically. In
the case of Mann’s device, the EyeTap is aligned with a practice known as “cyber-

logging,” or “glogging,” in which the user’s life and quotidian events are recorded for

5! For Mann’s critique of Google Glass, see: http:/spectrum.ieee.org/geek-life/profiles/steve-mann-my-
augmediated-life (accessed 18 July 2016).

62 The recently failed Google Glass reproduced much of Mann’s research in networked, camera-based devices
worn on the face. Interestingly enough, the same limitation is highlighted in Mann’s own, well-documented
account of the discomfort amongst the general public upon seeing him wearing his EyeTap system.
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future access and use.”’ Cyber-logging also contributed to the actualization of practices of
“sousveillance” as previously discussed, in which the device becomes an oppositional force
to governmental and other top-down surveillance systems. This activity is now often
referred to as “lifelogging” and has become a distinctly more apolitical and narcissistic
activity in which everyday consumers engage with live-streaming their day-to-day
activities via the uploading of videos and photos to services such as YouTube, Facebook,
and Instagram. If we compare Mann’s EyeTap to Google Glass, while they technically
resemble one another, we see that they were built with very different goals in mind. Where
Mann’s device created a spectacle and a statement about state surveillance and the control
of information, Google Glass aims to provide a consumer product to access information for
entertainment and daily use, while likely collecting a substantial body of data on the user.
Perhaps most interesting is the fact that Google Glass was a monumental consumer
product failure.®* When first launched, Google Glass was marketed as an experience
augmentation device, and was harshly criticized for its lack of connectivity with the
“experience” of wearing it. Later attempts at promoting the device saw the glasses
marketed as a “fashion” statement, such as in the 2014 collaboration with Diane von
Furstenberg. Ultimately, what Google failed to assess was the social impact that such a

device placed on the face would cause, both to the user and those around him/her. Google

53 One example of a recent lifelogging consumer product comes to us courtesy of Swedish company Memoto,
which has created the Narrative Clip, a small, coin-size camera device that can record all of one’s life events.
See: http://getnarrative.com/.

5 For more on the downfall of Google Glass, see: Nick Bilton, “Why Google Glass Broke,”
http://www.nytimes.com/2015/02/05/style/why-google-glass-broke.html (accessed 30 April 2016).
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Glass developers underestimated the device’s impact, visually and socially, on everyday
and natural interactions, by creating a layer of distraction and thus potentially discouraging
the user from normal social interaction. Likely, Google hoped their device would “pass” as
conventional glasses, as seen with the Diane von Furstenberg collaboration, which was
probably aimed to “normalize” the device. However, by its very nature Google Glass
transformed social interaction, and thus failed to become “invisible”; instead, it was
ridiculed widely.

In fact, Mann had it right from the start. Nothing about a face-mounted network-
connected device is subtle, invisible, or “normal”—at least for the time being. Perhaps in
the future this might become acceptable, but for now it remains that the potential for split
attention and fragmented interaction cannot but be noticed when such a device is worn.
Although he hoped his device would reach the point of invisibility, the reality is that much
of Mann’s political position was formed through the action and experience of displaying
the device on his body. I would even argue that the inventor and engineer Mann thus
became the performer and social disruptor Mann.

Examined from another angle, what Google failed to account for was the social and
performative aspects of wearing such a device.®> Mann clearly understood and harnessed
the full complexity of wearing a recording device on his face. Thorp, too, recognized that

his wearable would not go unnoticed, and so he hid them. Both researchers recognized,

55 The backlash against Google Glass became so extreme that people wearing them were known as
“Glassholes.” See: Dana Schuster, “The revolt against Google ‘Glassholes,’” New York Post,
http://nypost.com/2014/07 /14 /is-google-glass-cool-or-just-plain-creepy/ (accessed 30 April 2016).
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however, that the wearable is present, and will thus transform the individual user’s (and
potentially others’) experiences through its enhancement capabilities. Where Google
imagined an invisible, seamless device—Mann and Thorp both recognized the social
impact, as well as the ethics, of wearable technologies.

In the introduction to his book Cyborg, Mann explains the powerful effects of
wearable technologies, both for the wearer and others:

The more I fuse with the machine, the more I am aware of the extent to which our

society and our individual lives are fused with technology that is out of our control.

As I was developing new ways to live through and with technology, I was also

developing an ambivalence— even a fear —of technology’s place in our lives. I was

in the process of becoming a cyborg—at a crossroads in my personal pilgrimage to
the post-human world. But did that mean I was legitimizing a vast array of
controlling technologies—from surveillance cameras to corporate-endorsed “smart”
suits? The reluctant cyborg is an individual determined to harness technology’s
potential, but not at the expense of freedom and singularity. We can use wearable
computers to enhance our lives, we can create a permanent connection to borderless
cyberspace communities, we can permanently interface with the machine, so long as
we retain our awareness of how our choices will affect our selves and our world.

(Mann, Cyborg, 7)

At least, we can credit Mann for being aware not only of the potential missteps of
wearables from the standpoint of social interaction, but also of the potential benefits and
dangers of such a technology. In short, Mann’s wearables are tools for interaction between
users united together in a secret society pursuing an anti-establishmentarian “good.” Since
the 1990s, Mann has continued to develop the ways in which wearables can benefit
interaction, social resistance, and emancipation from the “grid” or “system.” In all these

cases, the wearable is a tool for performance: the performance of beliefs, of resistance, of

interconnectivity, and of interaction.
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Wearables shape us, and they do so through the act of wearing them. This I
consider performance. They shape us because they change how we act, and resonate with
the kinds of interactions we have, both with the people we encounter and the environments
we occupy or pass through. Mann’s wearables transformed him into a cyborg. Thorp’s
wearable transformed him into a human calculator. Both of these wearables pioneers were
aware of the impact of their devices upon their actions. Both understood that to wear a
wearable was to perform it, to own it, and hence, to be transformed by it.

Interestingly, Wearable Tech design trajectories have for their part moved in quite
the opposite direction from becoming invisible devices, instead embracing visibility
through the propagation of luxury- and status-focused wearables.’® Although wearables are
not as yet actively considered as fashion, this is only a matter of time. Increasingly, we are
seeing discussion around aesthetics and desirability, as companies seek to capture the
imagination of consumers via Wearable Tech.®” In this way, wearables, as they are situated
on the body and construct our identity, our “look,” will need to be considered on a
spectrum of fashion statements, if they are to be embraced. Furthermore, as the technology
is active, present, and communicating with the wearer, wearables also enter into the realm
of dynamic electronics performing in tandem with the body. Seen from any angle, these
early pioneers of wearables created not “mere” technologies, but new social interactions

and actions (or even deviations) that continue to resonate in wearables today.

% For example, Apple has been launching a series of increasingly luxurious watches, including the Hermés
design edition, which retails for several thousand dollars.

57 For some examples of luxury smart watches, see: https://www.businessoffashion.com/articles/fashion-
tech/will-luxury-smartwatches-work (accessed 19 July 2016).
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2.2 Conclusion: We Are Not in Silicon Valley Anymore

This chapter has charted the work of two engineering pioneers in the field of wearable
technologies. While Thorp capitalized on the potential of a dissimulated wearable to foster
extra computational insights, Mann chose to display his identity with bold, body-worn
surveillance technologies. In both cases, the authors, engineers, and designers of these
wearables chose to wear, and hence, perform with their wearables. In both cases, their
social interactions were not left unmarked by these devices. And in both cases, the devices’
aesthetics were well considered in relation to their use, their meaning, and the contexts
(social and built) within which they were used.

In telling of the roots of wearables engineering, I have aimed to elucidate how the
birth of wearables converged with concerns about performance related to the individuals
who designed them, the bodies on which they were placed, the contexts in which they were
used, and the goals pursued by their users. Wearables are not mute filters or recorders that
we put over our bodies or the world; rather, they are catalysts for re-shaping interaction and
experience. In short, wearables were not invented (nor do they operate) in a social vacuum,
but emerged instead from personal research interests (in Thorp’s case, a fascination with
roulette, and in Mann’s, a desire to connect his body to the Internet and other people). In
both cases, the road to accomplishing these outcomes involved considerations of
technological functionality, body awareness, and an element of social performance. In the
case of Thorp, the functionality was anchored in the “invisibility” of computational
analysis. In that of Mann, the functionality emerged from a cyborgian desire to be

connected to information, images, and others via the Internet.
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These early wearables, while historically described as engineering feats, are much
more complex than this. With their presence on the body, their context-aware designs, and
their resonating power to change a wearer’s actions, these wearables were performative. As
we will discover in the following chapters, the concept of performance can help to nuance

our understanding of the human and nonhuman agencies at play in the field of wearables.
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3 PERFORMATIVE WEARABLES: BODIES, FASHION, AND

TECHNOLOGY

3.0 Introduction

From Performance to Performativity
In contrast to the representation models of indexing, archiving, and documentation,
performance and performativity—both as theory and practice—have increasingly been
taken on as paradigms for the modality of knowledge production occurring in the arts and
humanities, as well as in technoscientific discourse. This shift can be traced to a general
concern for “action,” which has permeated twentieth-century culture and science, and is
echoed in a variety of disciplines, including linguistics, anthropology, sociology, media
arts, fashion, and laboratory research. This marks a turn away from fixed representational
documents as knowledge depositories and toward the investigation of event- and time-
based structures as forms of knowledge themselves, in which performance is key.
Although in the previous chapter we touched upon the notion of performance in
relation to the birth of wearables, we have yet to explain or expand on what we mean
concretely by performance and performativity. The aim of this chapter is to formulate a
theoretical ground for the concept and practice of performance, and develop a series of
lenses and tools with which we may analyze wearables. My goal is to argue that wearables
are not only best understood through performance concepts, but are also materially and

practically situated within a rhetoric of performance as encountered through the spectrum
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of sociology, media arts, fashion, and science, technology, and society (STS). This rhetoric
1s composed of multiple, overlapping fields that use performance as a base from which to
analyze both human and nonhuman activities, not just in the arts and humanities, but also
within the sphere of technology. Here I wish to peel off the various conceptual layers that
envelop wearables, making a trajectory from the inside out, and tracing performativity from
the body outward, through technology, via the garment, and finally into the laboratories in
which wearables are birthed. By mapping out how and where performance occurs and is
theorized in society, arts, and science, we can better situate wearables within an ecology of
performance as linked to their use and effects on the body; their design and aesthetic
choices; and their technological expressivity. Such a path will permit us to appreciate how
performance is present within the many tangible and theoretical phases of the wearable.

The first section of this chapter investigates the legacy of the “performative turn”
through sociological texts that expand the notion of performance beyond the theatrical
stage, in which language, identity, and social dramas are constructed through and with
performance. I argue that concepts (and practices) of performance have bled into everyday
actions, which, when combined with tangible and symbolic objects (props, costumes,
architectural contexts, and other non-traditional forms of performance staging) shape
meaning and impact the individual. Thus, sociological perspectives of performance propose
germane frameworks to look at questions of the formation of the self that occur through the
wearing of wearables.

The second section investigates theories from media arts that engage the body. I

look at how the body and materiality have been problematized in media arts thus far—via
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hardware to software, as well as interfaces. Specifically, I question how wearables, a
tentacle of media-arts research, propose new forms of bodily and material interfaces that
have not (yet) been fully considered in media-arts scholarship. With this goal in mind, I
investigate media-arts theories influenced by phenomenological perspectives wherein
active bodies shape the technology.

The next section examines fashion’s ability to construct meaning through the visual
orchestration of bodies and garments within performance and event-based contexts related
to fashion, including the performative contexts of runways and the street. Fashion theory
has much to say on the topic of how we display, communicate, and act out our identities,
gender(s), class, and desires through the various aesthetic choices that we make via our
clothes and body adornments. Because wearables are embodied within garments, which
themselves become fashion statements, it is important to understand how fashion constructs
these performative expressions.

Last, I explore the laboratory’s contributions in forming performative research
structures as seen through the lens of STS literature. Laboratories house their own
performative logic, in which various research rituals, tools, and human/nonhuman
interactions come to shape materiality and knowledge. We explore how notions of “action,”
performed by human and nonhuman contributors, inform wearables through the
performance of the laboratory’s epistemic culture.

While cutting across different domains, this performance-focused analysis—
spanning sociology, media arts, fashion, and STS—serves as a foundation from which we

may investigate the links and continuities between the bodies, fashions, and technologies of
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the wearable. My aim is to demonstrate how performance is present everywhere that the
wearable is present: from the body that it rests on, to the fashion designs that house and
frame its technology, and to the laboratories where they are built. By doing this, I hope to
convince my reader that performance, via its many facets, is the most appropriate and

transversal theory with which to consider wearables.

3.1 Performative Bodies

A “Performative Turn”

The last fifty years have seen an increase in the use of the terms performance and
performativity in non-theater/stage-associated research fields, such as linguistics,
anthropology, ethnography, and sociology. The “performative turn,” a paradigmatic shift in
humanities and social sciences from the 1960 to the 1980s, adopted performance-inspired
methods and situations as subject, object, and research methodology. These utilized
grounded, intimate, and embodied practices to source experiences and material from which
to understand society at large. The modes of research employed stemmed principally from
first person and everyday interactions, observations, and analyses, while embedded within
an intimate social context, thus stepping away from representational and symbolic models

of inscribing the “real” world. This type of research methodology can be seen in the work
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of numerous linguists, sociologists, and anthropologists, like J. L. Austin, Erving Goffman,
Victor Turner, and Dwight Conquergood.®®

The performative turn’s uniqueness was through an exploration of methodologies
and sites of analysis, which began first with language and then moved into action—from
rituals, play, games, sports, identity, and all forms of performative practices in society—
wherein action and performance are foregrounded as key to shaping culture. This mode of
research, which involves engagement, observation, analysis of spoken language’s effects
(Austin), the construction of the social self (Goffman), and participation in social rituals
and games (Turner, Conquergood), constituted a new “in-action” and “in-situ” method of
understanding the human being in society. These notions have since gained mainstream
acceptance in the everyday parlance of our actions, where the ideas of identity construction
and social rituals are accepted elements in society.®” However, these concepts have yet to

be applied or used in the practice of understanding and analyzing the admixture of fashion

5 For more on the anthropological/sociological view of society as performative, see: Dwight Conquergood,
“Poetics, Play, Process and Power: The Performative Turn in Anthropology,” Text and Performance
Quarterly 9, no.1 (1989): 82-95; Christopher L. Salter, Entangled (Cambridge, MA: MIT Press, 2010);
Richard Schechner, Between Theater and Anthropology (Philadelphia: University of Pennsylvania Press,
1985); Richard Schechner, Essays of Performance Theory: 1970—1976 (New York: Drama Book Specialist,
1977); Richard Schechner, Performance Studies: An Introduction (London and New York: Routledge, 2002);
Richard Schechner, Performance Theory (London and New York: Routledge, 1988/2008); Victor Turner,
Dramas, Fields and Metaphors: Symbolic Action in Human Society (Ithaca, NY: Cornell University Press,
1975); Victor Turner, From Ritual to Theatre: The Human Seriousness of Play (PAJ Publications, 1982); and
Victor Turner, The Ritual Process: Structure and Anti-Structure (Aldine Transaction, 1969/1995).

% Although I do not discuss performance art in this thesis, mention should be made of this field’s important
contribution in problematizing the body. See: Amelia Jones, Body Art, Performing The Subject (Minneapolis:
University of Minnesota Press, 1998); Allan Kaprow, Essays on the Blurring of Art and Life (Berkeley and
Los Angeles: University of California Press, 1993); Marcel Mauss, “Techniques of the body,” Economy and
Society 2, no. 1 (1973): 70-88; Peggy Phelan, Unmarked: The Politics of Performance (London and New
York: Routledge, 1993); and Rebecca Schneider, The Explicit Body in Performance (London and New York:
Routledge, 1997).
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combined with electronics, otherwise referred to as wearables, especially as the latter come
to shape body movement, awareness, actions, and the social dramas that may unfold in
wearing them. Hence, I aim to devote some consideration to how sociological frames can

shed light on wearables.

Acting as Meaning

It was the British philosopher of language J. L. Austin who first introduced the notion of
performance in language. In the 1960s, Austin introduced the concept of “utterances,” in
which the “uttering of a sentence is, or is a part of, the doing of an action...” wherein
meaning is constructed through the act of speaking (Austin, Words, 5). Austin explored the
effects of language in producing meaning and change through the utterance of words.”
What becomes important in the uttering of the text, as Austin notes, are that “the
circumstances in which the words are uttered should be in some way, or ways,
appropriate” (Austin, Words, 8). What this posits is that the context and elements
accompanying the uttering of the words—which may include the tone of the speaker; the
physical setting where the utterances are taking place; the way the person is dressed; the
audience; and other, accompanying events occurring at the time of the utterance—impact
and create the meaning of the words. In short, Austin argued that words shift their

meanings depending on the speaker, location, delivery, receiver, and intent. Austin further

7% Austin’s student, John Searle, builds on Austin’s theories in Speech Acts: An Essay in the Philosophy of
Language (Cambridge, UK: Cambridge University Press, 1969). For the purpose of this thesis, however, |
will limit my analysis of speech acts to those discussed by Austin.
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notes how these “performative sentences” or “performative actions” do more than “just say
something,” they in fact create something (Austin, Words, 7). The importance of Austin’s
theory is that it seeded the notion that language’s meaning was fundamentally transient and
malleable depending on environment and context. In this regard, Austin’s concepts set off a
whole re-evaluation of the construction of meaning through events in the fields of
sociology and anthropology, which came to inform most of twentieth-century scholarship

. .. 1
around society, politics, gender, culture, and now wearables.’

Constructing the Social Self

One of the performance theories most germane to the field of wearables comes from
Canadian-American sociologist Erwin Goffman, who conceptualized the construction of
social identity.”” Akin to Austin, Goffman believed that it is through action that self/identity
1s socially formed. Echoing Austin’s theory of “performatives,” Goffman posited that our
social identities were willingly shaped through directed and intentional actions. How we
behave and choose to present ourselves in the everyday—in attitude, dress, and utterance—
constructs our identity and suggests a script from which others may “read,” or situate us

socially. By observing and analyzing the ways in which our social actions are modulated by

! Feminist gender theorist Judith Butler was highly influenced by Austin’s concepts. However, while gender
theory as approached by Butler is a rich and complex topic, it will not be discussed in this thesis. For more on
the link between Austin and Butler, see these works by Butler: Bodies That Matter: On the Discursive Limits
of Sex (London and New York: Routledge, 1993); Excitable Speech: A Politics of the Performative (London
and New York: Routledge, 1997); Gender Trouble: Feminism and the Subversion of Identity (London and
New York: Routledge, 1990); and Undoing Gender (London and New York: Routledge, 2004).

72 For more on Goffman’s theories of social construction, see: Goffman, Frame Analysis: An Essay on the
Organization of Experience (London: Harper and Row, 1974); and Goffman, The Presentation of Self in
Everyday Life (New York: Anchor Books, 1959).
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context, social affiliation, and the projection of desired effects on others, such as seeking
social acceptance, status, sexual desirability, economic standing, and other characteristics,
Goffman argued that our identities were, in fact, a performance.

Goffman characterizes our social actions as a form of theater in which two
interlocking layers of performance occur at once: the first is the desired, or “constructed,”
performance of the individual; and the second, is the “perceived” performance of the
individual by others. Any gap between the “constructed” self and the “perceived” self only
further exacerbates a failure of successful identity projection. From Goffman’s perspective,
identity construction is predicated on an agreed-upon adherence to collective meaning and
social believability, mixed with an acceptable degree of personal or aspirational
“construction.””

Thus, “collective representation,” as described by Goffman, includes implicit and
explicit expectations of the roles the individual plays for and about herself/himself in
conjunction with the expectations of the public. Professional roles come with set
expectations of public display that include a uniform, types of interaction, geographic or
architectural settings, and other features. Any encounter that diverges from these standards
of “collective representation”—a doctor impersonating a clown, for example, or vice
versa—would violate these expectations of “collective representation.”

In this way, “collective representations” contribute to what Goffman calls the

“front.” The “front” is composed of associated elements that present an expected image.

73 Goffman notes that it will always be easier for the outside viewer to see the discrepancies in our constructed
selves/performance than it will be for us to judge for ourselves (Goffman, Presentation, 9).
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Today, when we say that we are “putting on a front,” it implies that we are lying or
faking.”* However, many of the ways in which we construct our social identities are
predicated on this “front,” a social convention that is a fabrication (maybe even a little bit
of a lie, or wish fulfillment), which we, as a society, collectively agree to accept. Hence, the
manner in which Austin’s “utterances” are contingent on a set of complementary conditions
is contiguous with the way identities are also dependent on changing but “coherent” sets of
social conditions.

This front, or performance of identity, informs both the actions (gestures, modes)
that we engage in when in social contexts, as well as our outer layer of garment, style, and
appearance. This is important to the topic of wearables, because it argues that, as social
beings, we continuously straddle our desired projections and the implicit judgment of
others. How wearables might participate in this construction of self is something that many
are testing and developing today. To be sure, given the intimate and body-specific nature of
wearables, it is inevitable that they will become active as indicators and constructors of our
social and collective selves (if they aren’t already). Less well known is how wearables may
betray or run counter to these desired projections and constructions, or otherwise betray us.

An example of this failed double layer of social performance can be seen in Google Glass,

" Efrat Tseélon argues that the “Goffmanesque self is postmodern in that it consists of surfaces, or
performances.” Tseélon, “Is the Presented Self Sincere? Goffman, Impression Management and the
Postmodern Self,” Theory, Culture & Society 9 (1992): 121. Although I do not address the “postmodern
condition” as argued by Jean-Frangois Lyotard in this thesis, in all “conditions,” postmodern or otherwise, the
self is described as constructed through performance.
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wherein the outer and inner social layers could not align, thus creating a gap between the

two, and hence a rejection of the device by either the individual, or the collective, or both.”

Social Drama

As I have suggested, wearables, as a greater social project, are not apolitical. They are,
however, often presented to us as “necessary” elements of safety or wellbeing. For
example, health-tracking devices are marketed to us as adding value to our workout or diet
regime. What might happen, however, when these devices are introduced in the workplace
or school? How might wearables become expressions of power, or even tools of coercion?
And how might the social drama of wearables’ collecting of physiological data and tracking
of human activity reflect political and social tensions?

These are questions rarely asked in the context of a utopian, positivistic drive
toward the technological. And yet, when we wear a wearable, such as Wearable Tech, we
participate in the greater political landscape of our time. Wearables, because of their
intimate link to our bodies and our actions, highlight the stakes at hand in the social drama
of a perceived “smart society,” and how our participation may play out into the different
power dynamics of governments, corporations, and individuals. For now, we have but few

tools to identify or explain such moments in which tensions arise when wearing a wearable.

7> It could be argued that Google did not consider, to an important enough degree, the type of public
performance that the wearers would be engaged in, and that performance’s effects upon others around
him/her. Of note is the fact that mobile telephones offer many of the same communication functions as
Google Glass, but does not create the same effect. I believe that the discrepancies in effect lie in the fact that
the Google Glass is worn on the body and transforms the wearer’s face, and hence his/her relationship to
others.
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Identities, though they are constructed as fronts and are negotiated socially, are also
ripe for conflict. For as much as we may attach meaning to utterances, or to the intentional
construction of our social identities, larger political and social pressures beyond the
individual may further impact and shape our everyday actions and interactions. The social
climate of our time influences not only how we think of our bodies and identities, but also
the objects we place on them and the meanings we associate with them.”® Cultural
anthropologist Victor Turner argues that our actions as citizens and community members—
including political struggles, ethical dilemmas, and governmental compromises—are
inscribed in what he has coined “social dramas.” For Turner, life—everywhere—is imbued
with social dramas that cycle through four phases: breach, crisis, redress, and either
reintegration or recognition of schism (Turner, Ritual to Theatre, 69).”” Turner describes
these social dramas like this:

“I tend to regard the social drama in its full formal development, its full phase

structure, as a process of converting particular values and ends, distributed over a

range of actors, into a system (which is always temporary and provisional) of shared

consensual meaning” (Turner, Ritual to Theatre, 75).

Thus, social drama, for Turner, is a collective transformation. It is even perhaps a

revolution, a shift, or a zeitgeist. He describes social dramas as “humankind’s thorny

76 A wonderful example of the politics of symbolic association can be found in the evolution of jeans. In Tom
Wolfe’s introduction to René Konig’s 4 La Mode: On the Social Psychology of Fashion, trans. F. Bradley
(New York: Seabury Press, 1974), he describes the ascent of blue jeans from radical chic to socialite hip.
Influenced by the Black Panthers and other social revolutionaries, the blue jean, which stood for the
proletariat and counterculture, was quickly appropriated by the middle- and upper-class “hippies” of the
1960s wanting to identify with social change.

7 Victor Turner was highly influenced by Dutch/German/French ethnographer Arnold van Gennep’s The
Rites of Passage, trans. M. B. Vizedon and G. L. Caffee (London and Chicago: University of Chicago Press,
1960 (1908)), particularly in Turner’s text The Ritual Process: Structure and Anti-Structure (Aldine
Transaction, 1969/1995).
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problem” through which we articulate “where power and meaning lie and how they are
distributed” (Turner, Ritual to Theatre, 78). Turner builds on Dutch/German/French
ethnographer Arnold van Gennep’s idea that rites of passage construct an “in-betweenness”
akin to a border or threshold between crises. Turner describes this ritual process as
“liminal,” or existing in a transitional state (Carlson, Performance; van Gennep, Rites). A
“liminal” state is experienced in traditional cultures when, for one example, a boy becomes
a man. During this transitional period, the individual is neither quite boy nor yet man
(Turner, “Betwixt and Between™).

For Turner, “liminal” activities are characterized as “anti-structure,” opposing the
structure of everyday cultural operations in which work and play are clearly divided
(Carlson, Performance, 19). However, Turner recognizes that many activities in
industrialized society—such as sport, leisure, and art—no longer operate at a clear divide
between play and work. These variegated zones of activity, like professional sport or
theater acting, according to Turner, provide an opportunity for social and cultural disruption
and resistance, which create what he calls a “liminoid” space. The primary difference
between “liminal” and “liminoid,” is that the former refers to a major life-transforming
event, ritual, or crisis, such as a birth or marriage, while the latter describes experiences that
contain characteristics of the liminal but do not involve a sharp resolution of a personal
crisis or major rite of passage. Hence, “liminoid” is a more complex and nuanced
transitional space, which does not provide clean breaks in the passage from one state to

another, but rather vacillates at the intersection of an “in-between” transformation.
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We can use this concept of the “liminoid” to express how micro-ruptures happen
through devices such as wearables, where the human wearing it is neither fully working nor
at play, neither fully participating or not participating in the wearable. The “liminoid”
accurately describes this passive, parasitic quality of wearables and other body-worn
devices in their capacity to collect data, energy, etc., without immediate awareness or
visualization thereof. An example of this “liminoid” loop can be seen in Anouk
Wipprecht’s Agent Unicorn, a work developed in collaboration with the Ars Electronica
Center in Linz. This device, designed and 3D-printed to look like a unicorn horn, records
attention spans through electroencephalogram (EEG) readings for children with attention
deficit hyperactivity disorder (ADHD) to self-identity when and under what conditions they
are focused, or not. Offering a self-perception of states of attention, which are programmed
for change, Agent Unicorn proposes to highlight the transitional state of concentration in a
manner that is both play and work, and provides a high degree of open-endedness in terms
of success ratios.

When body-garments begin to react pre-emptively and shape our personal
expressions for us, we can no longer relegate their roles to something we construct or
control autonomously, however politically or socially motivated. Such a dynamic, sensitive
sartorial interface—which is in synch with the environment and with the body’s
physiology, for example—did not exist before wearables. We have yet to construct a
language or theory for how technologized fashion on the body can and will propose new
forms of identity constructions, social dramas and political intrigue, or gender formations.

However, I aim to argue that as wearables shape these new selves, experiences, and
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interactions, the best method to underscore these changes and situate their impact is through
the lens of performance.

In this overview of sociological and theoretical frames of performance, I have tried
to outline how the body (both individually and collectively) performs in context. Bodies
have meaning that is formed through social, political, and physical standpoints. As we have
seen, the body is never a mute or unscripted terrain. Rather, bodies are part of an intricate
performance in which the curating of “utterances” (Austin), constructions of collective
identities (Goffman), and social dramas or “liminoid” moments (Turner) push and pull at
them. Yet, when we wear a wearable, or place a wearable on a body, we add an extra layer

to this performance and construction of the social individual.

3.2 Performative Media

Second Skin

The media philosopher Marshall McLuhan viewed technology as an extension of the body,
wherein our senses were solicited to interpret and experience media. He noted that, “the
electric age ushers us into a world in which we live and breathe and listen with the entire
epidermis” (McLuhan, Understanding Media, 122). This epidermis, by which McLuhan
means the outer layer of the human skin that protects the flesh, can be used as a metaphor
for the second skin that is wearable technologies. As techno-fashion researcher Sabine
Seymour has noted, digital displays from mobile to networked environments are merging

with the organic epidermis of our bodies through wearable technologies (Seymour,
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Fashionable Technology; Amitai and Seymour, Computational Fashion). Hence, our
bodies have increasingly been solicited by interfaces, mediated through technologies from
interactive art to handheld and embedded devices. This techno-organic epidermis is
constructing new relationships with technology, in which the body is ever closer, ever
solicited, complicit, and active. Increasingly, the design of technological objects, such as
Internet of Things (IoT) objects, is jumping the gap into everyday objects, from cars, to
architecture, and floors, to toasters. Furthermore, intentions and uses of technology are
blurring the traditional division of activities between work, entertainment, education, and
information. As the concept of McLuhan’s mediatized “epidermis” is pushed closer and
closer to reality, our ideas about the relationships we forge with technology—its uses, and

presence of our somatic selves—require further investigation and clarification.

Embodied Media Arts

New media as a theoretical framework is not only new but inherently diversified in its
combination of technological and artistic investigations, which include the moving image,
sound, photography, the Web, code, and physical computing. The general field of media
arts has contributed considerably to the analysis of the role of the body via two major
strands related to the body: interaction and interface design; and notions of embodiment in
mediated art spaces and technologies. Interaction or interface theories in media arts, for the
most part, have questioned: legacies of screen design (Lev Manovich, The Language of
New Media); the cultural ramifications of online identities and life (Sherry Turkle, Life on

the Screen; The Second Self); and power and political dimensions of networked culture
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(Alexander Galloway, “Protocol”; The Interface Effect, and Mathew Fuller, Media
Ecologies).

Meanwhile, theorists touching upon embodiment, such as Don Ihde and Anna
Munster, approach the question of the body as a virtual (space) problematic (Ihde, Bodies
in Technology: Munster, Materializing New Media). A strong current of posthumanist
media theory continues to dematerialize the physical body into digital screens, avatars, and
data. For example, Munster proposes that new-media technologies offer a new “fold”
through which the body reproduces itself into digital realms (Munster, 64). When the
tangible body is called forth to act with technology, it often does so via performances
showcasing provocative cyborg-inspired body modifications, such as those of Stelarc and
Orlan (Ihde; Munster, 20).

Although these concepts can be useful in creating a philosophical framework for the
body in technology, they scale difficultly to computation devices worn on the body. Media
theorist Mark Hansen is perhaps closest to the mark on the question of wearables as an area
of investigation. In his Bodies in Code. Interfaces with Digital Media, which draws from
Merleau-Ponty, Hansen considers the mingling of “bodies” and “technology,” where
“technics of the body” (Bernard Stiegler) and “bio-techno-phenomenologism” (Gilbert
Simondon) inform his arguments (Hansen, Bodies, 84). However, when Hansen comes to
the subject of wearables, he surprisingly expands the field to include “wearable spaces”™—

notably connoting architecture—again, as though the body with (as opposed to in)
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technology was incompatible (Hansen, Bodies, 175).”® Hence, notions of technologies on
and with the body require specific attention with regard to the field of media arts in order to

fully situate the media interfaces of wearables.

Cultural Wearables
Susan Elizabeth Ryan, professor of art history at Louisiana State University, has argued in
her comprehensive overview Garments of Paradise: Wearables Discourse in the Digital
Age, that wearables can already be situated as a subset of media arts practices—what she
refers to as Wearable Technologies (WT).”’ Via Ryan’s point of view, we can understand
wearable technologies as cultural interfaces seen through a prism of media and cultural
theories, including those of Theodor Adorno, Manuel De Landa, Paul Dourish, Mark
Hansen, Lev Manovich, and Anna Munster. While some of the aforementioned theorists do
engage with the body and materiality from an interaction and media-arts standpoint, none
of them (other than Ryan), as we will see, have done so explicitly via the body-situated
technologies encountered in wearables and fashion-tech.

Ryan’s primary concern lies in elucidating how “[c]lothing and other kinds of

ornamentation make the human body culturally visible” (Lemoine-Luccioni 1983). In her

7® Given that Hansen strives to create an inclusive theory of the body in technology, it is perplexing that he
chooses to focus on “wearable spaces,” which for the most part are understood as referring to modes through
which digital and virtual environment contain and activate avatars and representations of the body, as opposed
to situated technologies on the body as developed through wearable technologies and fashion-tech. See: Mark
B. Hansen, Bodies in Code (London and New York: Routledge, 2006).

7 Ryan has also used the term Wearable Technology Art (WTA) to describe her area of research, which
should not be confused with the similarly named World of WearableArt (WOW), located in Nelson, New
Zealand, which operates an annual costume award and exhibitions. See: Suzie Moncrieff, World of
WearableArt (Nelson, New Zealand: Potton and Burton, 2013).
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path toward defining “cultural visibility” for the body, she casts a wide net that includes
wearables but also non-technological garments, portable digital devices, screen culture, and
more. As an overarching theoretical framework, however, Ryan falls back on a semiotic
model of analysis through which we encounter the wearable as a crystallized symbol of
culture-at-large, as opposed to an object in and of transformation. While important, Ryan’s
contribution—bringing together numerous works, and various historical currents under one
cover—remains problematic in considering the active and performative dimension of
wearables. Ryan’s oeuvre (see Bibliography) does, however, succeed in mapping a
historical path through a variety of cultural references that initiate a conversation around a

deeper meaning for wearables within media-arts scholarship.

Phenomenological Wearables

One place to look for the inclusion of the active body within media arts and wearables is in
the work of dance and media philosopher Susan Kozel. A professor of new media at
Malmé University’s Medea Research Lab, and with hands-on experience as well as
theoretical clout on the subject of wearables, Kozel is a key contributor to the visionary
“Whisper[s]” (2001-03), an ambitious wearables research project developed in
collaboration with Thecla Schiphorst, associate director and professor at the School of

Interactive Arts