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Focusing on the intersection of wearable technologies and interactive architecture, we examine 
three effects of remediation on the wearable space: (1) re-embodiment, (2) bricolage and (3) 
interdisciplinary convergence. This conceptual piece of research surveys the fields of wearable 
technologies and interactive architecture to understand their synergic co-existence that creates 
the wearable space, while identifying the bottlenecks for the diffusion of these technologies and 
addressing future implications for human-computer interaction. 
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1. INTRODUCTION 

This conceptual paper aims to explore the notion of 
wearable space that emerges from the intersection 
of wearable and spatially embedded interfaces. 
Starting from different viewpoints, wearable and 
embedded interfaces have evolved through 
remediation, refashioning older media forms (Bolter 
& Gromala, 2005), as clothing and architectural 
objects perform interactive qualities (Fox & Kemp, 
2009; Seymour, 2009). Recent developments of 
these technologies exceed the borders of fashion 
and architecture, shaping a common ground of 
interactivity called the ‘wearable space’ (Hansen, 
2006). 
 

Integrating theories of new media, fashion and 
architecture, this study shed light on the concept of 
‘wearable space’, which is defined as a hyper-
connected and hypersensitive space supported by 
ubiquitous computing (Hansen, 2006, p.175). The 
wearable space is a distinctive type of space, based 
on wearable and spatially embedded agents that 
interact on mixed reality (Holz et al., 2011). In 
addition, the wearable space emerges in terms of 
an intelligent computing environment or as ‘context 
aware application’ that integrates the contexts of 
location, identity, activity and time (Paulson et al., 
2011). Therefore, the wearable space unfolds a 
digital and often locally intelligent network 
(Jaskiewicz et al., 2010), where embedded and 
wearable agents interact through a common digital 
network. 

For the purpose of this paper wearable space is 
defined as a hybrid and intelligent environment that 
generates novel human-computer interaction (HCI) 
implications, while highlighting key points of tension 
that accompany the diffusion of wearable space.  
 
Here we introduce a conceptual framework that 
describes wearable space as the three effects of 
remediation. The first refers to re-embodiment that 
considers wearable technologies as indispensable 
extensions of the human body (Hansen, 2006; 
Nayar, 2010). The second refers to users’ real-time 
customization of the wearable space in order to 
shape their own experience resembling the process 
of bricolage (Deuze, 2006). The third refers to the 
creation of the wearable space, which takes place 
through interdisciplinary convergence of wearable 
and spatially embedded media (Jenkins, 2004). 
Thus, the wearable space is the result of collective 
intelligence/ interdisciplinary collaboration between 
architects, designers of wearable technologies, or 
human-computer interaction specialists who shape 
user experience. 
 
The first part of the paper sets the theoretical 
background of this study, while the second part 
seeks evidence for the wearable space, surveying 
wearable technologies and interactive architecture. 
The third part presents a conceptual framework 
that analyzes the effects of remediation on the 
wearable space, while discussing potential 
bottlenecks and future research implications. 
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2. THEORETICAL BACKGROUND 

Wearable space is actualized since clothing and 
architectural elements have been shifted from static 
to interactive. On one hand, interactive architecture 
transforms static spaces into interactive, building 
“upon the convergence of embedded computation 
(intelligence) and a physical counterpart (kinetics) 
that satisfies adaption within the contextual 
framework of human and environmental interaction” 
(Fox & Kemp, 2009, p.12), while, on the other hand, 
wearable technologies as the wearable computers 
that emphasize aesthetics and functionality 
incorporate embedded technologies that transform 
them into interactive interfaces (Seymour, 2009). 
 
From a theoretical perspective, technological 
transformation described above is evident to the 
process of ‘remediation’, which analyzes the ways 
in which new media forms emerge from older ones 
(Bolter & Gromala, 2005, p.83). In this case, 
clothing and architecture in their non-digital form are 
considered as media since they communicate 
cultural meaning and/or information (Jansen, 2008, 
p.13). The infusion of digital agents has turned 
clothing and architectural elements into wearable 
and embedded interfaces (Fox & Kemp, 2009; 
Seymour, 2009), which are able to transmit 
information and generate interactivity (see for 
example Beale & Creed, 2009; Kühnel et al., 2011). 
Maintaining their basic media qualities as clothing 
and architectural spaces, wearable and embedded 
interfaces emerge as new media forms enriched 
with digital and intelligent qualities. 
 

Table 1: Digital design strategies 

 
Strategy of 
Transparency 

Strategy of 
Reflectivity 

Goal 
Information 
delivery 

Compelling 
experience 

Metaphor 
Interface as 
window 

Interface as 
mirror 

Response 
by user 

Look through 
interface 

Look at 
interface 

Taken from: Bolter and Gromala, 2005, p.67 

 
In particular, the concept of remediation explains 
that the evolution of new media, which in this case 
is the emergence of wearable and embedded 
interfaces, shares elements from two digital design 
strategies: ‘transparency’ and ‘reflectivity’ (See 
Table 1 above). While transparent interfaces deliver 
information to users with clarity, accuracy and 
efficiency, reflective interfaces aim to generate an 
interactive and compelling experience. As all 
interfaces combine transparency and reflectivity, 
wearable and embedded interfaces aim to deliver 
information and compelling experiences. 
 

The concept of remediation provides key analytical 
insights to understand the wearable space. First, 
remediation explains that new media forms emerge 
in a continuous and constant process of 
development, sharing some qualities with previous 
media, while introducing some novel. As wearable 
and embedded interfaces emerge from clothing and 
architectural spaces, the wearable space emerges 
as a new media form that remediates wearable and 
embedded interfaces. Second, theory of 
remediation explains that transparency and 
reflectivity are the driving forces of the creation of 
new media forms. Thus, in the case of the wearable 
space we expect a new notion of transparency, as a 
novel environment of information exchange and 
delivery, and a new reflective experience that 
makes the wearable space discrete from other 
types of spaces. 
 
This paper argues that the wearable space results 
as a new media form which remediates wearable 
and embedded interfaces, while shaping novel 
qualities that enhance transparency and reflectivity. 
In particular, we argue that the remediation of the 
wearable space causes technological, social and 
cultural effects that range from micro-, meso- and 
macro-levels. 

2.1 Re-embodiment (micro-level) 

Remediation of the wearable space requires the 
embodied participation of the user. This new 
condition redefines the ways in which the human 
body participates to the intelligent network of the 
wearable space, being surrounded, enhanced and 
conditioned by wearable and embedded 
technologies. Hansen (2006) uses the term 
‘embodiment’ in order to describe the process in 
which the body generates informational objects, 
such as images, space and events. However, on 
wearable space we observe a slightly different 
phenomenon called re-embodiment, according to 
which the wearable interface becomes one 
indispensible entity from the body (Nayar, 2010). 
 
Through the process of re-embodiment, wearable 
technologies communicate and interact with the 
embedded computation of interactive architecture, 
generating the wearable space (Hansen, 2006, 
p.175). On one hand, transparent remediation is 
responsible for transmitting accurate information 
between the wearable and embedded interfaces, 
delivering information between the user and the 
wearable interface, as well as between the 
wearable and embedded interfaces. By this way, 
cognitive and physical conditions of the human 
body can be connected with embedded interfaces, 
as they shape the wearable space. 
 
On the other hand, reflective remediation considers 
the experience of the user who interacts with the 
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wearable space. This reflective experience has 
cultural and technological effects (Bolter & Gromala, 
2005), enabling the wearable space as a new 
media form that remediates wearable and 
embedded interfaces, converging digital and human 
agents in a mixed reality environment that 
generates novel aesthetics and users’ experiences. 

2.2. Digital Bricolage (meso-level) 

The wearable space creates a new users’ 
experience related to real-time customization of the 
embedded and wearable interfaces, where 
participants can actively and dynamically 
manipulate the organization of information and the 
aesthetic qualities of this experience (Seymour, 
2009). Likewise bricolage in fashion, ‘digital 
bricolage’ takes place on wearable space, allowing 
participants to create their own digital experiences. 
 
Focusing on the end-users, Shackel (2009, p.340) 
explains that the acceptability of certain 
technologies depends on factors such as, utility (will 
the product do what is needed functionally), 
usability (will the users actually work it successfully), 
likeability (will the users feel it is suitable) in a trade-
off against cost. In such as context, transparent 
remediation refers to utility factors that determine 
the functions of the wearable space, while reflective 
remediation influences usability as adaptation and 
transformation of the wearable space and likeability 
in terms of manipulating the aesthetics of the 
wearable space. Similarly to clothing which reflects 
style as bricolage and architectural spaces which 
communicates meaning and frames function, the 
wearable space is evident to a process of digital 
bricolage, where end-users interact with wearable 
and embedded interfaces in order to shape their 
own experience. 
 
In this case, users actively engage with both 
transparent and reflective remediation, and thus 
participate and co-create the wearable space. 
Ultimately, considering design for the wearable 
space, digital bricolage sheds light on questions 
such as ‘who designs for the wearable space?’ and 
‘how to design for the wearable space?’ in order to 
clarify where designers’ work ends and users 
participation initiates. 

2.3. Interdisciplinary Convergence (macro-level) 

Wearable technologies and interactive architecture 
share an interrelated future, which has not yet been 
fully explored, while current research on wearable 
and embedded interfaces mainly takes place within 
the borders of each discipline. However, the 
remediation of the wearable space shapes a novel 
users’ experience through the interdisciplinary 
convergence of wearable and spatially embedded 
media (Jenkins, 2004). In particular, the design of 

users’ experience on the wearable space is the 
outcome of collective intelligence that exceeds and 
blurs the borders of each discipline, shaping new 
structures of interdisciplinary collaboration between 
architects, fashion designers, engineers, HCI 
experts and/or end-users (Barry et al., 2008). 
 
At this macro-level, transparent remediation 
enables fashion designers to consider interactive 
architecture as part of their design process focusing 
on “how the body interacts with its surroundings and 
how designers and architects are fashioning the 
built environment” (Quinn, 2010, p.7). On the other 
hand, wearable interfaces become part of a 
digitalized architectural environment (Oosterhuis, 
2003, p.43), while wearable technologies advance 
this intelligence as embodied agents that “transmit 
and receive emotions, experiences, and meaning” 
from and to architectural space and other users 
(Seymour, 2009, p.12). Consequently, transparent 
remediation of the wearable space results to a 
hybrid space where wearable and embedded 
interfaces are parts of the same spectrum, 
communicating information between them. 
 
Reflective remediation of the wearable space 
echoes the cultural and technological convergence 
of wearable technologies and interactive 
architecture design, blurring the boundaries of the 
two disciplines as the design of users’ experience 
takes place through more open and collective 
processes. Reflective remediation of the wearable 
space challenges the evolution of architecture and 
fashion as disciplines which converge in order to 
shape users’ experience on the hybrid wearable 
space, and as a result they re-arrange power and 
re-organize activity in the design process. 

3. CURRENT RESEARCH IN INTERACTIVE 
ARCHITECTURE AND WEARABLE 
TECHNOLOGIES 

3.1. Interactive Architecture 

In the 1980s and 1990s, the evolution of computing 
resulted to an increased interest of scientists and 
architects to study spaces that integrate “embedded 
computation and communication technologies” with 
the physical space (Fox & Kemp, 2009, p.16). This 
resulted to the emergence of a great variety of 
concepts, such as ‘smart’, ‘responsive’ or 
‘intelligent’ environments that introduce non-desktop 
adaption and control of spaces based on Weiser’s 
notion of ‘ubiquitous computing’. 
 
In the last decade, digital technologies, such as 
ubiquitous or affective computing, enable a new 
paradigm of interactive architecture that reflects 
network intelligence (Wigley, 2007). In interactive 
architecture, digital technologies are embedded as 
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agents into ‘smart buildings or spaces’ (Oosterhuis, 
2003, p.49), composing “a physical environment 
that is richly and invisibly interwoven with sensors, 
actuators, displays, and computational elements, 
embedded seamlessly in the everyday 
objects…and connected through a continuous 
network” (Jaskiewicz et al., 2010, p.135). Interactive 
architecture is an adaptive multiagent system, 
where the architect “gives shape to the flow of data” 
(Oosterhuis, 2003, p.11). Architects perform 
‘network intelligence’, when they treat “the built 
environment as an articulate and reflective 
medium”, transforming the space from a visual 
narrative into a ‘live’ event (Wigley, 2007, p.30). 
 
In fact, kinetics facilitates transformation of space 
‘unfreezing architecture’ (Fox & Kemp, 2009, p.27). 
Kinetic architecture achieves physical adaption, by 
reconfiguring objects that occupy architectural 
space, considering human and environmental 
stimuli as the source of mobilized action, while 
objects are flexible enough to be reconfigured by 
the simple user. Fox and Kemp (2009, p.58) 
emphasize that “a kinetic environment without 
computation is like a body without brain: incapable 
of moving”. 
 
Embedded computation in interactive architecture 
regards to “systems literally embedded into the 
building” infused with “the ability to gather 
information, process it, and use it to control the 
behavior of the actual physical architecture” (Fox & 
Kemp, 2009, p.58). Digital technologies embedded 
in architectural space, perform ambient intelligence 
(AmI), being “aware of the needs of people, 
customizing requirements and forecasting 
behaviors” (Jaskiewicz et al., 2010, p.136). 
Embedded computation through sensors provides 
intelligence to the spatial ubiquitous and ambient 
network, introducing a dynamic interaction between 
“bodies in space and the space they inhabit” (Fox & 
Kemp, 2009, p.73). 
 
Interactive architecture generates the ‘adaptable 
space’, transforming both the user and space (Fox 
& Kemp, 2009). The adaptable space signals a 
highly flexible environment, able to change its 
structure and geometry according to users’ control 
and the current demands of the network. Based on 
sensor innovation, the adaptable space is an 
interface design that generates action gathering 
data and information from “non tangible forms of 
interaction”, such as touch, gesture and cognitive 
sources (Fox & Kemp, p.206). 
 
In the last five years, interactive architecture has 
been aligned to the vision of smart home, as 
explored in research projects or commercial 
products (Taylor et al., 2007). For instance, MIT’s 
‘Place Lab’ project applied sensor technologies in 
real dwellings in order to monitor and fuel further 

design according to users’ behaviour (Taylor et al., 
2007). Additional research projects aim to explore 
gesture in smart-home control (Kühnel et al, 2011), 
while commercial applications such as Samsung’s 
Smart TV and other home devices include gesture, 
interactivity and networking at a home environment. 
In general, architects when design for interactive 
architecture, they aim to create “interfaces, 
experiences, and software that are customizable, 
reprogrammable, and adaptable” (Fox & Kemp, 
2009, p.215). 

3.2. Wearable Technologies 

In 2000, Sabine Seymour introduced the term 
‘fashionable technologies’ in order to describe 
wearables that rely on the intersection of design, 
fashion, science and technology. Wearable 
technologies –mentioned also as fashionable 
wearables or wearable computers– are the products 
of fashionable technologies, which combine style 
with electronic textiles and smart garments. 
Electronic textiles are technically enhanced textiles 
able for communication, power transmission, and 
interconnection (Seymour, 2009), while smart 
garments are able to “sense stimuli in ambient 
environment”, being able “to see and smell on 
behalf of the wearer” (Quinn, 2010, p.12). 
 
Embedded technologies influence the “wearability, 
comfort and aesthetic” of fashionable wearables, as 
they can be interfaces, microprocessors, sensors, 
actuators, software or intelligent materials 
embedded on wearable technologies (Seymour, 
2009, pp.15-16). Therefore, wearable interfaces 
digitally change surface patterns based on 
embodied or environmental stimuli (Seymour, 2009; 
Quinn, 2010). 
 
As ‘interactive interfaces’ they require inputs, 
outputs and the ability to communicate with digital 
media. They require inputs, such as textile or 
embedded sensors that capture data from the body 
(blood pressure) or the environment (light or 
humidity). They require outputs, while garments 
incorporate technologies that can be seen (Light 
Emitting Diodes), felt (heating), touched (conductive 
fabrics), heard (speakers), and smelled (scent 
capsules). Also, they are able to communicate, 
containing technologies, such as ubiquitous 
computing (computing present everywhere), 
wireless communication (WIFI, GPRS, RFIDs) and 
Personal Area Networks (PANs), which enact 
communication between fashionable wearables and 
the architectural space (Seymour, 2009). 
 
In addition, wearable interfaces generate 
information springing from human emotions, as 
‘emotive interfaces’ capture “feeling and mood” 
(Quinn, 2010, p.22). Based on ‘artificial intelligence’ 
that recognizes emotions, such as “anger, fear, 
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sorrow and joy”, emotive interfaces are visually 
broadcasting our emotions (Quinn, 2010, p.22). For 
instance, wearable technologies “can indentify the 
increased heartbeat and the perspiration that 
accompany fear as easily as they can record 
changes in the wearer’s health” (Quinn, 2010, p.24). 
 
Using enhanced materials and textiles based on the 
cutting-edge research in nanotechnology and 
biotechnology, fashionable wearables integrate 
function with aesthetics (Seymour, 2009, p.21). For 
instance, ‘intelligent’ materials, such as the ‘Sprout 
I/O’ kinetic garment, capture and replay “physical 
impressions we leave in our environment” 
(Seymour, 2009, p.179). In addition, wearable 
technologies inspire fashion designers to create 
‘electronic fashion’, going beyond the limitations of 
materiality of physical objects. Hussein Chalayan is 
a fashion designer, who generates ‘electronic 
fashion’, by displaying fashionable wearables into 
fashion shows that engage with electronic 
technologies and digital media. 
 
Wearable technologies have also been explored in 
the context of digital performance. For instance, 
Birringer and Danjoux (2009, p.106) introduce the 
concept of ‘wearable performance’ as “the transition 
between the inside (biological/emotional) and the 
outside (gesture and movement with the smart 
materials /garment) which affect the visibly and 
audibly revealed (screen and sonic architectures)”. 

4. REMEDIATING THE WEARABLE SPACE  

The remediation of wearable space is a process of 
constant refinement of users’ experience with 
strong technological and cultural effects (Bolter & 
Gromala, 2005; Shackel, 2009). In general, the 
remediation of the wearable space creates a new 
landscape for users’ experience that generates 
fruitful and challenging implications for HCI, 
concerning re-embodiment, digital bricolage and 
interdisciplinary convergence as its key effects. 

4.1. The body which becomes a medium and 
centre of all experience on the wearable space 

Re-embodiment generates novel implications for 
HCI, introducing the body as a key medium on the 
wearable space which has no clear ontological 
distinctions with wearable technologies. Re-
embodiment shifts interaction from external, as the 
user interacts with interface, into internal, as user’s 
embodied conditions interact with the wearable 
interface, and through this with spatially embedded 
interfaces on wearable space. 
 
Consequently, wearable interfaces enable a 
continuous dialectical relationship between users 
and wearable computers (Bertelsen, 2006), while 
wearable agents remediate the notion of the body, 

mediating human senses to embedded agents in 
terms of an ambient environment. Therefore, HCI 
on wearable space shifts from an interactive to a 
performative mode (Salter, 2011), while wearable 
technologies enact the embodied conditions on 
spatial environment, creating new applications that 
challenge traditional notions of form and presence, 
by shaping a new experience of inhibiting and 
occupying space (Hansen, 2006). In addition, 
future challenges pave the way to link the human 
body to the urban context, remediating urban life as 
the wearable space becomes the space of 
converging wearable (Graham, 2004), embedded 
and other media forms, such as Smart TV or 
Internet-based applications. 
 
Thus, wearable space emerges as a novel platform  
that expands to the level of the city, enabling new 
opportunities for connectivity, communication, 
citizenship, participation or social organization 
(Jenkins, 2004; Graham, 2004). However, 
Hochheizer & Lazar (2007) mention privacy and 
social resistance as significant bottlenecks of 
wearable technologies, which limit the diffusion of 
the wearable space. 

4.2. Users remediate their own experience on 
wearable space 

The intersection of wearable technologies and 
interactive architecture requires a new strategy of 
interactive design, challenging the ways in which 
users participate, improvise and shape their 
experience. Designers of the wearable space are 
not only required to create interactive interfaces, 
but artifacts with which users can interact and 
manipulate. Users’ experience should be designed 
in an open way, so that users are able to remediate 
their experience in a spirit of bricolage or structured 
improvisation (Deuze, 2006; Hebdige, 1987). 
 
By this way, digital bricolage –or the remediation of 
wearable space by users– enables users to 
perform their desired tasks and express their self-
identity. Although fashion designers and architects 
designate particular functions and meanings to 
apparels and spaces, often people due to their 
complex and opportunistic behaviour use them in 
unpredictable ways (Kirsch, 2004). As new forms 
are unpredictable, because they are constructed by 
agents, designers shall try to make sense of 
behaviour of users on the wearable space, which 
emerges as a meta-structure that incubates action. 
Design for the wearable space is not deterministic, 
but wearable technologies’ and interactive 
architecture designer should consider the ways in 
which users will reflect with wearable and 
embedded interfaces bricolaging their experience. 

4.3. The remediation of wearable space blurs 
the boundaries between disciplines  
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Wearable space triggers an interdisciplinary 
convergence of wearable and spatially embedded 
media (Jenkins, 2004), blurring the boundaries of 
architecture and fashion design (Barry et al., 2008). 
The notion of collective intelligence reveals the 
wearable space as a site of innovation and 
interdisciplinary collaboration between different 
architecture, fashion design, engineering and HCI 
(Jenkins, 2004), challenging established practices 
in each discipline, while re-organizing activity 
through new organizational forms (Child & 
McGrath, 2001) or heterarchies (Girard & Stark, 
2003) that re-distribute power in the design 
process.  
 
The intersection of wearable technologies and 
interactive architecture, as one interdisciplinary 
entity, urges new ways of conducting research in 
fashion and architecture, and novel structures for 
organizing activity in order to integrate previously 
unrelated agents. In this sense, the remediation of 
the wearable space shapes a new creative practice 
on the margins of architecture and fashion 
disciplines that affects their evolution as disciplines. 
Therefore, fashion and architectural research 
expands and integrates diverse fields, challenging 
the position of HCI, which has to consider 
technical, aesthetic and organizational aspects of 
interdisciplinary practice. Interdisciplinarity stresses 
importance on organizational issues, concerning 
power in the design process, the entrepreneurial 
imperative and new ways for organizing design for 
the wearable space. 

5. FUTURE RESEARCH IMPLICATIONS 

Future research on re-embodiment can analyze the 
ways in which wearable technologies function, as 
well as possible bottlenecks for the diffusion of 
these technologies, such as energy or cost issues. 
A study on digital bricolage can concentrate on 
possibilities and problems of users when 
manipulating technologies on wearable space, 
while presenting the ways that they participate and 
collaborate with design teams. Future studies may 
also focus on interdisciplinary convergence 
capturing the ontological effects in the creative 
practices of architects and fashion designers. 
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