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Abstract

Abstract

This thesis is about investigating and revealing the networked city through
interaction design. The ‘networked city’ describes the interweaving of digital,
networked technologies with the urban landscape and everyday city life. The
networked city has become a prominent topic in recent years across academia
and industry, and is making its mark on daily life. Networked city life is
enacted through wireless networks, satellite navigation, and ever-more sophis-
ticated mobile devices, while the discourses of emerging technologies in cites
are dominated by technology-led visions of the ‘smart city’ (Greenfield, 2013).
In this thesis I address these issues through practice-led interaction design
research that seeks to explore, visualise, and communicate the technological
and cultural invisibilities of the networked city.

This project comes out of a collaborative project- and design-based practice.
It is a ‘research-by-design’ project that draws together an interdisciplinary
frame spanning interaction design, urbanism, and theories of everyday life
and culture. In this project I pursue an explorative, reflexive design research
practice that seeks to visualise and communicate emerging technologies in
cities. The thesis addresses two connected research questions: first, how can
the often invisible, technical structures of networked city life be investigated
and made visible through interaction design? And how might practices of
explorative and communicative interaction design contribute to new perspec-
tives on the emergent networked city? These questions are further part of the
research challenge of developing an analytical position on the networked city
and interaction design situated in everyday life and culture.

The design, development, and dissemination of a film series titled /mmaterials
plays a central part in the research practice of this thesis. The /mmaterials
series was produced by myself and a small team of interaction design
researchers. In this series of online films we investigate and visualise three
common, yet invisible, urban technologies: RFID, WiFi, and GPS. With the
Immaterials films, tools and approaches from interaction design were used for
doing technical, material investigations of technology, and further turning
these investigations into communicative and discursive artefacts for engaging
with the popular cultural understanding of technologies. The films and
artefacts produced in this thesis therefore have a dual analytical and meth-
odological function; they are a means for revealing the networked city, and
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catalysts for a wider cultural discussion of the role of emerging technologies
in urban life.

Through the practice of this thesis I illustrate and argue for an expanded
view of interaction design that is not limited to issues of technology and use,
but that explores how technologies are understood culturally. Interaction
design is here approached in a discursive and cultural frame, where the tools
and methods of the discipline are put to use for navigating, translating, and
engaging between and across technology, materials, and media. We have
termed this a ‘discursive design’ approach that uses the languages and tech-
niques of design to explore and communicate complex technological issues,
and to promote discourse, critique, and invention.

In this project, analysis is threaded through a reflective design research prac-
tice. Alongside the body of the design work, I have identified and developed
a set of themes for analysing the relationships between interaction design and
the networked city. These are informed by the practice-led interaction design
research, alongside interdisciplinary analysis that draws together concepts
from interaction design and networked urbanism with theories of everyday
life and culture studies. Together, the thematics work towards developing

an analytical position on the networked city and interaction design. This
analytical positioning situates these fields in relation to both everyday life and
to the cultural materials and expressions that accompany new technologies
into daily practices. This is further connected to how design can contribute to
these cultural materials through discursive, mediated artefacts such as online

films.

With this thesis, I make contributions on three main levels. I develop
analytical themes and discussions that investigate the relationships between
the networked city, interaction design, and daily urban life. Through the
practice-led research, I also develop examples of how interaction design can
be used for contributing to, and stirring, popular cultural discourses of tech-
nology. Finally, through this project I have created and communicated a body
of design work that in itself contributes to the imagery of networked city life.



Abstract



Pockets and Cities



Chapter 1 Introduction

Chapter 1
Introduction

The urban landscape is changing in ways that can’t always be seen. As digital,
networked technologies become a part of daily urban life, the invisible terrain
of the networked city is taking shape. The ‘networked city’ describes an
emergent urban condition where computation and wireless, digital commu-
nication is an integral part of the urban fabric, and where digital technologies
are increasingly important across planning, governance, and everyday urban
life. The emergence of networked city life can be glimpsed in the glow of
millions of high-resolution touchscreens. Its presence is indicated by chirping
phones, vibrating pockets, online maps navigated by satellites, and social
media practices that change as quickly as fashion. Wireless networks keep our
devices tethered through fleeting signals; delicate touchscreen finger gestures
translate into casual interactions with the vast complexities of the web.

Networked city life is taking place in cafés, streets, and across popular
culture, yet the technological phenomena it is built upon remains invisible.
The wireless landscape of the networked city is largely unseen by the naked
eye. This ‘electromagnetic terrain’, as Mitchell (2004) observed, is intricate,
invisible, and only hinted at by the presence of antennas (p. 55). This thesis

is about investigating and revealing the networked city through interaction
design. Through practice-led design research, I visualise and communicate its
invisible technologies, and question how the networked city can be concep-
tualised and understood in a cultural context.

Over the last decade, interactions with digital, networked technologies have
become a largely naturalised part of urban life. Online maps, electronic
ticketing, games, social media, and ever-more sophisticated mobile devices
are bringing together urban and online practices. In 2002, Amin and Thrift
(2002) suggested that code and software would be increasingly responsible
for the future of cities, and that ‘nearly every urban practice is becoming
mediated by code’ (p. 125). Today, digital structures are not only involved in
how cities are planned and governed; they are interwoven with urban life as
interactions with mobile devices and networked services that are simply taken
for granted. Graham (2004) observed how ‘new media technologies are being
woven so completely into the fabric of everyday urban, social and economic
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life that they, in turn, are becoming more and more ignored in cultural and
media discourse’ (p. 23).

Similarly, Mackenzie (2010) discussed how mobile devices and wireless
networks increasingly are becoming a part of the backdrop of daily life.
Mackenzie observed how this ‘wirelessness’ affects ‘how people arrive, depart,
and inhabit spaces, how they relate to others, and indeed, how they embody
change’ (ibid, p. 5). As everyday urban life increasingly becomes enacted with
and through networked technologies, the networked city is manifested in the
interactions with these products and systems; this leads to new ways of using,
experiencing, and understanding the city.

In the emerging cultural and technological landscape of the networked city
lies new challenges, and unknown problems and potentials for new ways of
researching and designing within urban life. The main research questions

I address are: how can the invisible structures of networked city life be
investigated and made visible through interaction design? And how might
practices of explorative and communicative interaction design contribute to
new perspectives on the emergent networked city? These questions are part
of the overarching research challenge of developing an analytical position on
the networked city and interaction design situated within everyday life and
culture. Together, these questions address how the networked city can be
explored and analysed through an interdisciplinary approach, and further,
how interaction design research can be used to gather insights and to create
meaning at the meeting point between new technologies and everyday urban
life. Analytically, the point of departure is how interaction design research
can contribute to the field of the networked city and, in turn, how investi-
gating and visualising the networked city might challenge interaction design,
both as research and as practice.

I take up these research questions through an explorative, practice-based
design research project where critical reflection on technology is brought
together with hands-on material investigation of the phenomena of the net-
worked city. I do this alongside a culturally oriented interaction design prac-
tice directed towards communication and mediation. I make contributions
on three main levels. Analytically, I identify and develop interdisciplinary
themes and perspectives on the relationships between networked city life and
interaction design. Methodologically, through practice-led research, I develop
a set of examples and discussions of how interaction design can be used for
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engaging with popular cultural discourses of technology. As design outcomes,
I have created and communicated a series of visualisations and films that
investigate common, invisible technologies. Through online dissemination
and cultural circulation, this body of design work contributes to the imagery
and ‘technological imagination’ (Balsamo, 2011) of networked city life.

In this Introduction I first briefly situate the thesis by outlining the context
for the project. Second, I elaborate on the research questions, concepts, and
issues that the thesis addresses. I then describe the central design works and
publications this project has produced, as well as some of the approaches that
have been taken. Finally, I outline the structure and form of the thesis.

1.1 Background and context

I have taken an interdisciplinary approach to the networked city and interaction
design, analytically, methodologically, and conceptually. I bring together three
main fields of research: interaction design, research on the networked city,

and everyday life and culture. These fields of study overlap thematically, but
their relations are rarely considered analytically or methodologically. One of

the contributions of the thesis is to explore and analyse theoretical crossovers
between these fields in order to discuss relationships between interaction design

and networked city life (see Chapter s).

Since the 1980s, digital, networked technologies in cities have been
addressed across multiple fields of research, including computer science and
human-computer interaction (HCI) (e.g., Paulos & Jenkins, 2005; Foth

et al., 2009), urbanism and geography (e.g., Graham et al., 2004; Amin &
Thrift, 2002; McCullough, 2004; Mitchell, 2004), cultural and social studies
(e.g., Crang et al., 2007; Galloway, 2004, 2008), and artistic research (e.g.,
Benford et al., 2004). Research areas range from urban planning and surveil-
lance to locative (i.e. location-related) social media, artistic experimentation,
ethnographic studies of technology use, and civic participation.

A number of different concepts and terms have been used across these fields
to describe the interweaving of the urban and the digital, such as ‘urban
computing’ (e.g., Kindberg et al., 2007), ‘urban informatics’ (Foth et al.,
2009), and the ‘smart city’ (e.g., Townsend, 2014). In this thesis I have
chosen to adopt the term ‘networked city’, because it places the emphasis on
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networks and communication (Mitchell, 1999; 2004), rather than disciplines
and specific agendas or visions. The term the ‘networked city’ is also open

to a number of interpretations and can be understood on various scales. I
therefore see it as a fitting starting point for interdisciplinary research.

On a consumer scale, networked city life is closely connected to the indus-
tries surrounding software, hardware, and content for smartphones and
mobile devices; some of the more prominent companies are Apple, Google,
and Amazon. A central characteristic of the emergence of the networked
city is that developments and changes of both technologies and their use are
happening rapidly. Just in the last five years these have included the global
propagation of smartphones and tablets, new wireless infrastructures, and
mobile online maps, new business models for selling wireless data-traffic, and
electronic ticketing systems for public transport. We have also witnessed the
coming and going of social media trends, many of which are connected to
locative technologies and situated use (such as Foursquare and Instagram).

On an industrial and commercial scale, the field of urban technology is
dominated by companies that work with the research and development of
computational systems and infrastructures for cities, such as IBM, Siemens,
and Cisco. Over the last decade this industry has developed and promoted
the concept of the ‘smart city” as the dominant vision for near-future urban
technology (Townsend, 2013; Deakin & Waer, 2012). The smart city discourse
is largely driven by technology companies with a background in informatics
systems; ones that have moved towards developing and promoting ICT-based
solutions for the management of cities. Proposed smart city systems typically
involve infrastructure for collecting urban data using embedded sensors,

and using this data to optimise the allocation of resources and for security
operations and control. Different smart city systems are currently being
implemented by municipalities in cities around the world, while others are in
the planning and marketing stages.

It is important to note that the conceptual and theoretical space of the net-
worked city is contested. Central to the discourses of the networked city are
competing visions of how, and by whom, the future of networked urbanism
should be developed. The vision of the smart city has been met by critiques
that question what impact these forms of pervasive, networked technologies
will have on everyday urban life. Researchers such as Greenfield (2013) and
Townsend (2013) further suggest that the possibilities and challenges for

10
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Figure 1.1. Networked city life takes place across everyday urban practices. Smartphones have

made the web mobile and locative, bringing the networked city into our pockets and purses.

networked city life should be developed within and across social and public
contexts of urban and civic life.

Research on the networked city rarely takes up issues of interaction design,
but in this thesis I see these two fields as closely connected. Networked city
life is made possible by fibre-optic cables, wireless networks, satellites, and
data centres. In daily urban life, however, the networked city is manifested
through interactions with devices and interfaces that, more often than not,
are found in our pockets (see Dourish & Bell, 2007; Martinussen, 2013). I
have titled this thesis Pockets and Cities to reflect this, and to establish a point
of departure: namely, interaction design situated across everyday life and
culture (Figure 1.1).

11
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Interaction design can be broadly defined as the design of how technological
systems are used and experienced (Hallnds & Redstrom, 2006). As a field
with roots in computer science and HCI, interaction design has typically
been associated with use- and user-oriented design of computer-based
products and systems (ibid), but these notions have been expanded to more
widely consider how to design across the activities and contexts that digital
technologies are a part of (see Dourish, 2001; Buchanan, 2001).

As networked, digital systems and devices have become an increasingly
important part of society (as exemplified by the emergence of the networked
city), researchers such as McCullough (2013) and Balsamo (2011) have argued
that the discipline of interaction design is of growing cultural relevance.
Here, interaction design is not just seen as the shaping of use and functions,
but as a practice that mediates and establishes cultural meaning between new
technologies and everyday life. Interaction design research and practice have
both begun to develop approaches that take up these issues, including ‘critical
design’ (Dunne & Raby, 2013) and ‘discursive design’ (Morrison et al., 2011).
In a critical or discursive frame, interaction design is not only related to how
computational products are used and experienced, but also to how technol-
ogy is culturally mediated and made meaningful across different contexts. In
this thesis, a cultural approach to interaction design offers a way to address
the relations between the everyday use of the technologies of the networked
city, and the cultural expressions and representations that these are connected
to and embedded within.

Interaction design, it should be stressed, has a legacy of working with emerg-
ing technologies and the near-future, as well as of dealing with the minutia
of technology use. I suggest that bringing interaction design together with
research on the networked city can bring out current meeting-points between
citizens, urban experience, and popular expressions of technology, but it

can also uncover possibilities for future inventions. In this thesis I therefore
see interaction design as potentially having a unique position in the overlap
between technological developments and everyday life, which enables both
conceptual and practical means for negotiating and engaging with the emer-
gence of the networked city.

Although the networked city is increasingly present in everyday life, through

interactions, media, and products, the technological phenomena of the net-
worked city are largely invisible. The technology is either physically unseen,

12
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Figure 1.2. The ‘electromagnetic terrain’ of the networked city takes many forms, and is often a
complex intertwining of old and emerging infrastructures. Credit: Jorn Knutsen.

such as radio waves, satellites, or software, or, following Latour (1999), deeply
‘black-boxed’ as data-centres, communication protocols, transoceanic cables
or antennas (Figure 1.2) (Callon & Latour, 1981; Star, 1999). The invisible
nature of the technological foundations of the networked city is crucial to
how it functions, and to how it gets embedded in daily life.

As well as being technologically unseen, our everyday interactions with the
networked city are becoming something to be taken for granted. Within
cultural studies of technology and design, Highmore (2009) observed

that everyday life witnesses ‘the path technologies take when they become
ordinary’ (p.s). When new technological artefacts, such as digital, networked
interactions and smartphones, become embedded in everyday practices, they

13
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‘fade from view’ (ibid) and take on a form of cultural invisibility. As it is
taking shape, the networked city is thereby fast becoming both technically
and culturally invisible. Investigating and revealing relationships between
these various forms of cultural and technological invisibility, and the tensions
and biases these give rise to (Feenberg, 2010), is one of the central topics of
this thesis.

This thesis, then, is a reading and interpretation of the networked city
founded in interaction design and stretching across everyday life. I am
primarily interested in the cultural dimensions of the emergence of the net-
worked city, and how it is taking shape in everyday life and culture through
interactions, representation and imagination. My main focus is not on
technological systems, infrastructures and visions in themselves, but in how
they become a part of popular imagination and cultural understanding, and
further, how interaction design research can engage and contribute to this
cultural landscape.

1.1.1 Research questions

In this thesis I approach the emergence of the networked city by addressing
two connected research questions: first, how can the invisible landscape of
the networked city be investigated and revealed through interaction design?
By this I mean, how can analytical and generative approaches from prac-
tice-led interaction design research be used to develop ways for visualising
and communicating the technological phenomena of networked city life? At
one level I want to access and analyse the material aspects of the unseen tech-
nologies of networked city life. In addition, I want to find ways for situating
the discourses of the networked city within the realities of contemporary
urban environments.

The first research question leads to the second: How can interaction design
be used to generate, or discover, new perspectives on the networked city? I
am interested in two aspects. First, how can visualising and communicating
about networked cities through design be used to articulate (or re- articulate)
networked city life culturally? Second, what form of interaction design
research could this practice point towards? And how might interaction design
be used in creating meaning in the meeting-point between new technologies
and everyday culture?

14
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The two research questions are connected, and while the first is directly
responded to within the design research practice and outcomes (see Chapter
3), the second question is discussed in connection to these outcomes in
Chapters 4 and 5. Across these two questions I address the overarching
research challenge of developing an analytical position on the networked
city and interaction design situated within everyday life and culture. This is
addressed in Chapter 5 through identifying and discussing four interdisci-
plinary, analytical themes on the relationships between networked city and
interaction design.

1.2 Design research practice

This project comes out of, and was developed through, a purposefully broad
and varied design research practice. I take a ‘research by design’ approach (see
Morrison & Sevaldson, 2010), where experimental, reflexive design practice
is used as a mode for exploring and developing knowledge and reflection.
Further, the research comes out of what we have called ‘discursive design’
(see Article 1 and Chapter 3). Put simply, discursive design can be described
as an approach to interaction design where the tools and methods of the
discipline, rather than being focussed on use and interfaces, are put towards
communicative use in contributing to discourse. Here, interaction design

is not seen as a practice for problem-solving and innovation, but is used for
investigating and communicating about emerging technologies in a cultural,
discursive frame. In taking a discursive design approach, the focus has been
on how interaction design might be used to engage with how technologies
are discussed and understood culturally.

Throughout this research process I have used a medley of design competen-
cies and research methods through mixing reflexive, analytical and generative
design research practice situated across technology and culture (see Chapter
3). Central to this practice is the iterative overlapping between explorative
and communicative design, and academic reflection and cultural observation
and interpretation. In analytic terms, the research brings together concepts
from the networked city, interaction design and theories of culture and every-
day life to discuss and reflect on characteristics, potentials and challenges of
emerging networked city life.

15
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1.2.1 Practice and production

The most visible output of this thesis is the /mmaterials project, with its
series of visualisations and films: Immaterials: Ghost in the Field (Figure 1.3),
Immaterials: Light Painting WiFi (Figure 1.4) and Immaterials: Satellite Lamps
(Figure 1.5). These films explore and visualise, in turn, radio frequency identi-
fication (RFID), wireless networks (WiFi) and the Global Positioning System
(GPS). These technologies are crucial to today’s networked city life, yet are
poorly understood outside technical fields. In the /mmaterials films we show
the development of instruments and techniques for mapping and visualising
these invisible technologies as spatial, urban phenomena. The production of
these films has been a collaborative process involving a small team of inter-
action designers and researchers connected to the research projects Touch
and YOUrban at the Oslo School of Architecture and Design (both funded
through the Norwegian Research Council).

The Immaterials films are research outcomes, highly expressive designs and
active engagements into popular culture. In the four publications included in
this thesis, the films, their background and the process of making them are
discussed from several perspectives. As such, they also act as vehicles for ana-
lysing the relationships between networked urban life and interaction design,
and for developing an argument for how interaction design might be used for
engaging with networked technology in a cultural frame.

This thesis has a specific focus on communication, which is visible in how

the films were produced and distributed towards popular online media. Our
motivation was to use our explorations and visualisations to make the invisible
landscape of the networked city accessible to a wider public, including design-
ers, researchers and ordinary citizens. The broad popular uptake of the films in
news media, exhibitions, magazines, teaching, books and across the Internet is
therefore an important part of this project (see Chapter 3.5). With its popular
propagation, I argue, the project moves from exploration and communication
of technology through design, towards a form of cultural engagement with
how these technologies are articulated, understood and imagined.

In this thesis I develop layered discussions about networked technologies

in cities, media and design. These discussions are informed by practice and
reflections on technology rooted in interaction design making and analytical
reflection. This, then, is not a thesis where a set of design cases have been
developed, to then be analysed. The practices and outcomes are analytical

16
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Figure 1.3. Still from Immaterials: Ghost in the Field (2009):
bttp/fwww.nearfield.org/2009/10/immaterials-the-ghost-in-the-field

in themselves as a form of discursive design. The analysis is also integrated
in how the design practice and outcomes interpret the networked city. The
object of analysis, in both the writing and in the films, is the conceptual-
isation of the networked city through interaction design, and the cultural
potential this might entail.

1.2.2 Summary of publications

Alongside the design-oriented outcomes of the project (the Immaterials films,
the artefacts and the communicational practice), the thesis consists of four
publications. The first, ‘Depth of Field: Discursive Design Research through
Film’ (Arnall & Martinussen, 2010), published in the journal FORMakad-

17
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Figure 1.4. Still from Immaterials: Light Painting WiFi (2011):
bttp:/lyourban.no/2011/02/22/immaterials-light-painting-wifi/

emisk, is about combining interaction design research with the production

of online film to find new ways of exploring and communicating about
technology. This article gives an account of how film has played an intricate
role in our design research practice, from revealing the materiality of invisible
wireless technology, to explaining complex technical prototypes, to commu-
nicating to a broad audience through online mediation. In this article we also
discuss how the use of film as a reflexive and communicative medium ‘allows
for design research to operate within a social and cultural frame’ (Arnall &
Martinussen, 2010, p. 100).

‘Depth of Field” was published as an online article with a collection of
embedded films, including Immaterials: Ghost in the Field. ‘Depth of field’ is

18
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Figure 1.5. Still from Immaterials: Satellite Lamps (2014):

bttp:/lkairos.technorbetoric.net/19.1/inventio/martinussen-et-al/

not a publication that specifically addresses the networked city, but its topic,
RFID, has come to be an important aspect of networked city life. The article
forms the foundation of the methodological analysis and production of this
thesis by covering the development of the discursive design research approach
that this thesis comes out of.

The second publication is a book chapter titled ‘Making Material of the Net-
worked City’ (Martinussen, 2012) published in the edited book Design Inno-
vation for the Built Environment (Hensel, 2012). In this publication I describe
and analyse the development and design of our visualisations of wireless
WiFi networks, as shown in the film Immaterials: Light Painting WiFi. In
this publication, the focus is on the WiFi visualisations as imagery, and how
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these might act in contextualising the invisible, technical phenomena of the
networked city as a material and spatial part of the urban landscape. The
publication reflects on what these visualisations can tell us about the material
aspects of wireless networks in cities; it concludes by elaborating on how this
project relates to the discourses of networked city research.

The third publication, ‘Pockets and Cities: Interaction Design and Popular
Imagination in the Networked City’ (Martinussen, 2013), published in the
journal Design and Culture, looks at the film Immaterials: Light Painting WiFi
and its propagation through popular media. In this publication I also analyse
the role of media representations in how networked city life is conceptualised
culturally. I bring together concepts from the networked city with theories
of everyday life to illustrate and problematise relations between interaction
design, popular imagination and technological change. Finally, I situate the
WiFi-film within the context of online culture and mediation, and propose
that the film can be seen as an example for how interaction design research
can be directed towards designing for popular imagination.

The final publication, titled ‘Satellite Lamps’ (Martinussen et al., 2014), is an
experimental online research article about the production of the film /mma-
terials: Satellite Lamps, and was published in the journal Kairos—A Journal
of Rhetoric, Technology, and Pedagogy. This film is about visualising how the
urban landscape affects the accuracy of GPS signals. In the ‘Satellite Lamps’
publication we give a detailed and media-rich account of the design process
and research practice of the project.

Given the format of the online journal Kziros, we had the opportunity to
purposefully design an online article for communicating the heterogeneous
and layered nature of our design and research practice. We showed not

only the polished outcomes, but the whole process, including failures,
ongoing reflections, iterations, refinement and the multiple approaches

and techniques involved in exploring the networked city through design.
This publication was based on the collected documentation of the project,
including sketches, photographs, diary entries and prototypes, and as such
reflected the status of the research as communicative, reflexive, analytical and
generative. The publication has a wide scope, and alongside an account of
the design research practice, it also includes a selected cultural history of GPS
and reflections on the emergence of the networked city.
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‘Satellite Lamps’ plays multiple roles in this thesis: first, it offers a thorough
description of, and reflection on, the discursive interaction design practice
developed through the fmmaterials project. Second, the design of the online
form of the publication is an exploration of how this research can be dissem-
inated, and how interaction design can be used in research communication.
Finally, through its detailed accounts of practice, this publication also enables a
meta-reflection around which form of design research the project constitutes.

1.2.3 Arguments and contributions

This is a multi-layered project, both in terms of practice and analysis. The
inquiry is developed through both practice-led design research and inter-
disciplinary, analytical reflection. There were multiple routes for how this
research could have been drawn together as arguments and contributions
spanning the publications and design outcomes. I have chosen to follow up
the research questions along two connected lines.

First, through exploring and investigating the relationships between the net-
worked city and interaction design technologically, culturally and analytically.
Through the Immaterials films and their dissemination I have worked towards
making the networked city culturally visible. Through this project we have
created and communicated a body of design work that in itself contributes

to the imagery of networked urban life. With this discursive design practice,

[ argue for re-articulating discourses of emerging technology. Through these
design-explorations and outcomes, insights and knowledge about interaction
design and the networked city are generated and uncovered.

The design practice investigates the networked city and interaction design on
a technological and cultural level. Through this thesis I also develop an ana-
lytical investigation of these relations and work towards an interdisciplinary,
analytical positioning. This is developed in Chapter 5 through identifying and
discussing four interdisciplinary, analytical themes that examine characteris-
tics of networked city life: networked city life as material, temporal, invisible
and cultural. As an analytical contribution, the themes propose a positioning
for conceptualising and contextualising the networked city in relation to
interaction design, everyday life and culture.

The second line of inquiry is concerned with analysing the interaction
design research practice itself (see Chapter 4). I propose seeing this form of
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culturally situated and communicative interaction design research as a way to
design for and within the popular imagination. I reflect on this as a possible
direction for engaging with everyday culture through interaction design. I
argue for a stance on interaction design as a discursive practice that might
navigate, translate and engage between and across technology, materials and
media. As a methodological contribution, I develop a set of examples and
discussions of practice-led interaction design research as an approach to
popular cultural engagement through the production and dissemination of
discursive design artefacts.

1.3 Structure and form of the thesis

The thesis is made up of various forms of media, including films, images,
opinion articles, websites, and different forms of research publications. Some
of these are included in this document, such as the four main research pub-
lications, a selection of online articles (see Appendix A-D) and a selection of
images; others are referenced and included as links. The exegesis is structured
as three parts: 1. Context and background (Chapter 2), 2. Practice and methods
(Chapter 3) and 3. Discussions, reflections and conclusions (Chapters 4-6).

The first part consists of ‘Chapter 2: Context and background’, where I
situate the thesis in a wider research context and draw up a background for
the project. First, I locate my perspective on interaction design and elaborate
on perspectives that I see as fruitful in the context of this project, including a
selection of themes and topics that go beyond the traditional HCI framing.
Second, I present the concept of the networked city, trace its histories, discuss
the dominant visions and myths that surround it, and bring forward critical
perspectives from different disciplines. Third, I look to theories of everyday
life and culture for perspectives on how technologies find their way into
daily life. Central topics here are the cultural invisibility of the ordinary, the
‘production of space’ (Léfebvre, 1991) and technoscience in daily life. I end
the chapter with reflections on the issues this framing brings to the fore in
relation to the research questions.

In ‘Chapter 3: Practice and methods’ I give an overview of design research
methods, focussing on practice-based design research and discursive
approaches to design research. Furthermore, I give an account of the design
research practice that forms the basis of the thesis. I look at the Immaterials
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project and films, the process of making them and their dissemination. I
also discuss the cultural circulation of the films and how they have travelled,
including popular online media, education and public discourse. I end the
chapter with outlining the central methodological themes of the research.

In the final part of the thesis, consisting of Chapters 4—6, I discuss and reflect
on how the design research practice and publications respond to the research
questions and problematics raised in the thesis. ‘Chapter 4: Methodological
reflections’ is a discussion of the design research practice of the thesis, and
how this can be characterised as material, popular and critical. I develop an
argument for seeing interaction design directed towards popular imagination
as a mode for engaging with new technologies in everyday life. In ‘Chapter s:
Analytical themes’ I analyse characteristics and relationships of the networked
city and interaction design, especially focussing on the interplay and tension
between interaction, networked technology and daily life. In this chapter

I identify and discuss four interdisciplinary themes that collectively work
towards an analytical position on the networked city and interaction design.
‘Chapter 6: Conclusions’ includes reflections on the project as a whole and
how it contributes directions and ideas towards the networked city and
interaction design.
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Chapter 2
Context and background

This is an interdisciplinary research project that involves and spans multiple
fields of inquiry and practice. In this chapter I outline the context and back-
ground for the thesis and position the project towards relevant concepts. This
establishes the background for the discussions and analysis that follow later in
the thesis (see Chapter 4 and 5) and provides a context in which to situate the
practice, the outcomes and the publications (see Chapter 3 and 4).

My research comes out of interaction design, and is set within the analytically
emergent frame of the networked city. The networked city, and its relations
with everyday urban life and interaction design, is a complex research con-
text. I suggest that this necessitates an interdisciplinary perspective. As with
other complex and emerging issues, these cannot be addressed within any
single, existing disciplinary framework (Repko, 2012). In this thesis, interdis-
ciplinarity is taken up analytically, drawing on concepts from design, urban-
ism, technology and culture studies, as well as methodologically, through
practice-led interaction design research involving approaches from across the
design disciplines, engineering, communication and filmmaking.

Interaction design has itself been defined as an inherently interdisciplinary
field, drawing on a collection of methods and approaches from both tradi-
tional design areas and art, engineering and behavioural sciences (Hallnis

& Redstrom, 2006, p.126). Hallnids and Redstrom (ibid) suggest that ‘as we
search for a sound foundation for interaction design as it develops beyond
initial fascination of new design opportunities, the question of how practice
relate to theoretical foundations become increasingly important’ (p. 126).
Addressing complex interdisciplinary contexts has been an important
approach for extending the theoretical foundations of interaction design
research. This can be illustrated by projects that specifically use interaction
design practice as a means for working in interdisciplinary contexts. For
example, Ward and Wilkie (2009) have brought interaction design education
together with science and technology studies (STS) for examining how
design can approach technoscience using sociologically inspired research
techniques. Here, they draw on STS research into relations between scientific
research and social, political and cultural values, to address interaction
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design’s relationships to technology development. Similarly, Kerridge (2009)
has brought STS together with speculative design to explore potentials for
public engagement with biotechnology.

The research presented in this thesis takes a related approach to interdisci-
plinary design research, bringing interaction design practice together with
research from multiple domains. The design research activities have also

been supported by a purposefully broad reading of research across several
fields; popular writings from design, technology and more; evolving online
discourses; as well as the interpretation of popular media. This has led to a
rich and widespread enquiry that cultivates relational, and often tangential,
insights that are brought together through the design research practice and its
outcomes. The analytical and conceptual construction of this interdisciplinary
framework is thereby also a central part of the contribution of this research.

2.1 Situating the project

In this chapter I bring to the foreground research from within three main
fields: research and practice within interaction design, developments and
critiques of the networked city, and studies of everyday life and culture:

The field of interaction design is the starting point for the thesis and serves
two complimentary functions: as a theoretical context and as a generative
practice. First, as a theoretical field, interaction design research has spurred
influential conceptualisations for how we interact with technologies,
including the notion of ‘ubiquitous computing’ (Weiser, 1991) and material
approaches to technology (e.g., Vallgirda & Redstrém, 2007; Blanchette,
2011). Interaction design research has also developed critical approaches to
design and technology, such as ‘critical design’ (e.g., Dunne & Raby, 2013)
where the tools and languages of design are used to question technological
innovations. Interaction design research has also begun to turn towards
cultural perspectives on design and technology (e.g., Balsamo, 2011), even
though these primarily are confined to use- and user-centred issues (Hallnds
& Redstrém, 2006).

Interaction design also offers approaches and methods that are central to the
practice-led research of this thesis. In this chapter I will give an overview of
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theoretical aspects for locating the research, while in the following chapter I
will focus on practice and methods (see Chapter 3).

The networked city is the overarching thematic that the project is situated
within. The emergence of the networked city as part of contemporary urban
life has been a research subject within urbanism over the last few decades
(e.g., Graham et al., 2004). Today, research on networked cities is dominated
by commercial development and discourses around ‘smart cities” that primar-
ily come out of technology- or planning-led initiatives (Townsend, 2013). In
locating my perspective on the networked city, I draw on a growing body of
critical discussions of the potentials and challenges of networked, interactive
technologies in everyday urban life (e.g., Greenfield, 2013; Galloway, 2004,
Bell & Dourish, 2007). Furthermore, in this thesis the emergence of the
networked city is seen in relation to an intertwining of technology and cul-
ture (see Slack & Wise, 2005) through everyday life, cultural expressions and
interaction design.

The third part of this thesis’ background is everyday life and culture. Studies
and theories of everyday life have been central in urbanism and cultural
geography, but are rarely taken up in research and development of networked
cities. Perspectives on everyday life and culture are similarly lacking in the
dominant technology-centric discourses of HCI. In this project I bring per-
spectives on everyday life and culture into discussions and reflections on the
relationships between the networked city and interaction design. I take up
everyday life and technological change (e.g., Michael, 2006; Highmore; 2002;
Slack & Wise, 2005), urban life and the ‘production of space’ (Léfebvre, 19915
Moran, 2005), as well as perspectives on everyday culture (Williams, 2002;
2013) and the production and circulation of cultural meaning (e.g., du Gay et
al., 2013; Hall et al., 1997).

In structuring this chapter I start with interaction design, followed by the
networked city, and end with everyday life and culture. At the end of the
chapter I elaborate and discuss the research issues and questions of the thesis
within the context and background drawn together here.
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2.2 Interaction design

In broad terms, interaction design concerns the shaping of our use and
experience of technological systems, including, but not limited to, digital
interfaces, online services and products where digital technology plays an
important role. Interaction design is an interdisciplinary field that has its
roots within computer science and HCI. Today the discipline has developed
far beyond its technology-centred origins to include aspects such as product
design, visual communication, electronics, web design and information vis-
ualisation, as well as artistic and critical practices (e.g., Dunne & Raby, 2005;
Benford et al., 2004).

As interactions with computational systems have moved from workplaces
and desktops towards mobile and social contexts, the discipline of interaction
design has expanded from designing self-contained interfaces, to facili-
tating and shaping activities across software, products and environments.
Interaction design currently involves both designing the detailed behaviour
and experience of products and services, as well as addressing more widely
how ‘contexts shape actions’ (McCullough, 2004, p. 47). This shift in the
discipline is also reflected within interaction design research, which today
encompasses a broad set of approaches to emerging technologies; media and
communication design; and concepts surrounding ubiquitous computing,
user-centred design, and tangible and embodied interaction (Bagnara &
Crampton-Smith, 2006).

2.2.1 Perspectives on interaction design

In my research and design practice, I have adopted a purposefully broad
definition of what interaction design is and what it entails. Included within
my scope is the design of how digital technologies are used, understood, and
experienced; it involves both the shaping and conceptualisation of technology
into use and understanding, as well its relations through the communicative
and cultural (Balsamo, 2011). Interaction design, in this frame, represents
granular insights into the shaping of technology, alongside concepts and per-
spectives on the use and experience of technological systems across different
contexts. In this section I briefly situate my framing of interaction design by
drawing up relevant perspectives on practice and research, going back to its
technological origins within computer science and up to the current multi-
faceted status of the field.
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Dourish (2001) traces the origins of HCI as a parallel to the history of
computing. Early mainframe computers relied on specialised ‘electrical’ or
‘symbolic’ interaction, where the operator programmed the computer using
circuit-building or patch-cables, and later punch-card systems. These systems
were followed by ‘textual” interaction with the introduction of command-line
interfaces, where interaction with the computer was done by writing code. The
most significant transition in the history of computer interfaces, according

to Dourish, was the following move from text-based to ‘graphical’ interfaces.
Graphical user interfaces, alongside important input inventions such as Engle-
bart’s mouse (1968), are still the central paradigms for computer interfaces.

With the transitions from one interface paradigm to the next, Dourish
argues, interaction with computers gradually incorporated ‘a wider range

of human skills and abilities’ (ibid, p. 14). Dourish uses this trajectory to
emphasise the importance of HCI in the history of computing. Dourish
argues that the development of interfaces from highly technical and special-
ised tools to interfaces that rely more on general human skills and abilities
‘allows computation to be made ever more widely accessible to people
without requiring extensive training, and to be more easily integrated into
our daily lives by reducing the complexity of those interactions’ (ibid, p. 14).
This trajectory is interesting because it specifically connects the design of
interactions with the increasing use and importance of computers across soci-
ety. But it also indicates how HCI comes out of technology-led disciplines.
Although the origins of HCI within computer science and engineering offers
great technical possibilities, this legacy also brings with it a perspective on
interaction design that typically focusses on usability, functionality, and
problem solving.

In parallel with the increased use of computers and digital devices across daily
life beginning in the 1980s, interaction design grew into a design discipline
unto itself. In doing so it brought HCI together with traditional design dis-
ciplines such as industrial and graphic design (Bagnara & Crampton Smith,
2006). Hallnis and Redstrém (2006) discuss definitions of interaction design
from the last few decades and identify a shift of focus away from use- and
user-oriented design of computational interfaces towards a more general
design process, involving material exploration, expression, and invention.
Bagnara and Crampton Smith (2006) argue that as daily life gets increasingly
involved with complex interactive systems, interaction design research and
practice is also getting more complex and diverse:
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In a more comprehensive perspective, interaction design takes into
consideration that any interactive system also develops and transforms
the dynamics of human behaviour, changes experiences and the way
people make experiences. So interaction design, like most other kinds
of design, is often a conscious and explicit endeavour to imagine and
design human behaviours, in this case behaviours in the digital world,
by creatively exploiting the potential of digital technologies. (Bagnara
& Crampton Smith, 2006, pp. xxv)

Interaction design, these researchers argue, is no longer just about designing
computational operations, but takes place within the broader context of daily
life, inventing new activities and new ways of living (ibid). Reflecting this,
they argue, research in interaction design is going beyond the technologically
centred frames of engineering and problem solving inherited from HCI and
computer science, bringing together theoretical and practical frameworks

for approaching complex relations between materials, interactions, services,

technology, and culture (ibid).

In addressing the widespread implications of digital technologies, interaction
design research has both developed and adopted a number of concepts and
directions for reflecting on and theorising how new technologies can be
interpreted and explored through design, including those of ‘experience
design’, which addresses the holistic, experiential aspects of digital interaction
(e.g., Buxton, 2007); ‘critical design’, which approaches the technological and
societal issues through the use of design for speculations and critique (e.g.,
Dunne & Raby, 2001; Maze & Redstrom, 2009); and ‘reflective design’, which
brings critical technological practice together with HCI (Sengers et al., 2005).
In commercial settings, interaction design has also expanded from its former
role of solving interface-related problems to exploring potentials of new tech-
nologies and directions for technological innovation (Moggridge, 2007).

Alongside the conceptual expansion of interaction design research,
interaction design practice has also undergone an extensive disciplinary
diversification. Interaction design has come to involve a number of disparate
design fields, including graphic design, media and communication design,
product-development, and electrical engineering. But interaction design is
also developing its own disciplinary tools, insights, and sets of knowledge,
thus becoming, as Murray (2013) argues, a medium for making cultural and
social meaning of complex, techno-social systems.
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Interaction design represents a central part of daily networked life. As the
use of computers has moved from work contexts to everyday life, the impli-
cations and relevance of interaction design, both as a discipline and as a field
of research, has expanded. Following this, the scope has expanded far beyond
the efficiency and optimisation of specific use-cases (which has traditionally
dominated computer science and HCI) to the broader scope of everyday life
and culture. Interaction design today encompass the expressiveness of inter-
faces, aesthetics of networked products, and awareness of social dynamics, as
well as material interpretation and the minutia of crafting technologies into
designed interactions (Saffer, 2013).

In this broader sense of the field, interaction design cannot be defined as
simply interactions between humans and computers; the field includes the
social and cultural activities facilitated by these interactions. Importantly,
interaction design today is a rich, layered, and heterogeneous discipline. The
boundaries of the field are shifting along with the digitisation of society; it

is within this ongoing ‘re-demarcation’ of interaction design that I situate
this thesis, specifically bringing together material knowledge, cultural per-
spectives, and a critical stance. In the following sections I will take up four
themes that I have identified as starting points for my practice and analysis:
1) material explorations of technology; 2) cultural perspectives on interaction
design; 3) critical approaches to design and technology; and 4) the concept of
ubiquitous computing.

2.2.2 Technology as material for interaction design

Within the current interaction design research there is a growing body of
research that focusses on conceptualising and developing the material aspects
of technologies. This is closely linked to an understanding of technologies

as malleable materials for design, which have their own affordances, con-
straints, and possibilities. Schon (1983) describes how, in a design process,
the practitioner goes through a physical conversation with materials. The
direct shaping of the materials, and how materials ‘talk back’, is a central part
of this dialogue. This dialogical approach to materials, Schon says, forms

and informs the development of the design process and is a part of what he
defines as ‘reflection-in-action’ (ibid). Digital and networked technologies
have introduced new complexities into this relationship between materials
and practice. These include temporal aspects, multi-dimensional interactive
relations, distributed social action across networks, and other highly complex
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and often invisible components that may be difficult to comprehend or grasp
for both designers and users.

Hallnis and Redstrom (2006) write that one of the characteristics of interac-
tion design, both as academic subject and as design practice, is ‘the combina-
tion of design with a view of computational technology as a new expressive
design material’ (p. 25). Furthermore, Lowgren and Stolterman (2004) argue
that working with rapidly developing technologies also introduces particular
challenges for interaction design:

One of the most challenging aspects is that interaction design is con-
cerned with digiral artifacts. The technology constituting our design
material is changing so rapidly that there never seems to be time for
reflection or for a more thoughtful approach. (pp. 2-3; emphasis original)

Interaction design researchers have approached ‘technology as material’ from
both theoretical perspectives, offering analyses of the role of digital technol-
ogies in the physical world, as well as from practical perspectives, developing
tools and insights for design and development.

In 1995, in his influential book Being Digital, Nicholas Negroponte (1995)
proposed that with the advent of the digital, global information network,
information would be liberated from matter, moving ‘from atoms to bits’.
While the Industrial Age was about the laborious production and movement
of physical goods, Negroponte argued, ‘the information superhighway is
about the global movement of weightless bits at the speed of light’ (ibid,

p- 12). Blanchett (2011) writes that these kinds of discussions have worked

to establish the popular myth that digital technologies are immaterial and
abstract. Blanchett problematises this notion, arguing instead for the impor-
tance of understanding and analysing the physical materiality of computing
systems, and how they are ‘suffused through and through with the constraints
of their materiality’ (Blanchett, 2011, p.2). “Without a basic understanding of
the material constraints under which computing systems operate’, Blanchett
writes, the ‘essential dynamics that animate the built environment of the vir-
tual will remain invisible and unaccounted for’ (ibid, p. 26). Following Blan-
chett, conceptualising digital technologies as material realities is important
for understanding their constraints and possibilities, as well as the politics
and economics they are a part of. As discussed in Chapter s, I argue that this
perspective is central to understanding and critiquing the networked city.
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Digital technologies as materials for design have also been addressed from
practical perspectives. Drawing on technical insights from HCI, researchers
have addressed the spatial and physical properties of technologies such as
sensors and actuators, and how these have had implications for their use (e.g.,
Reeves et al., 2006). Vallgirda and Redstrom (2007) explored how the char-
acteristics of networked computing alongside physical materials might create
new properties. From this, Vallgirda and her colleagues further proposed

a material strategy for HCI, where design would be guided by combining
physical and digital traits into what they call ‘computational composites’
(ibid). Nordby (2011) suggests seeing technologies as the basis for ‘conceptual
materials” in the early phases of design processes, where the creative work of
the designer is closely linked with interpreting material possibilities. Nordby
argues that there is a need for understanding technologies as design materials
for the purpose of inspiring new solutions or concepts (ibid).

Across practice-based research into materials, ‘material exploration’ has been
a central approach (e.g., Vallgirda, 2009; Knutsen, 2014). Fernaeus and
Sundstrém (2012) argue that:

The dynamic nature of our design materials, especially when making
design explorations at the latest forefront of technology, imposes an
explicit need for material exploration within design process, as well as
challenges in terms of how to document these practices of research.

(ibid p. 489)

Furthermore, the researchers here point to the need for developing methods
for material explorations, as well as methods for communicating material
properties and possibilities.

In my own research practice, I have engaged with technologies as materials
for design along two connected routes: first, as research on material qualities
of new technologies in a practical sense, similar to what was argued for by
Fernaeus and Sundstrom (2012). Here, explorations, visualisations, and the
design of illustrative products are used for developing and communicating
material insights for informing design practice (see Martinussen & Arnall,
2009). The second route is research that works towards contextualising
technologies through visualisations. This approach might resonate with Blan-
chett’s (2011) argument for understanding digital materiality on a conceptual
level. Here, a material perspective on technology is not used to inform the
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design of new products, but to communicate about common, invisible
technologies towards broad audience and across different cultural contexts. In
this thesis the main focus is on the latter approach, and how this might be a
way of engaging with popular culture, but both aspects will be picked up and
elaborated on.

Interaction design represents a granular insight into the materiality of
technology and brings together analytical and creative perspectives. The
networked city is made up of new materials, with new possibilities and
challenges for design and research. To take these on we need to develop con-
ceptual as well as practical understanding of materiality of these technologies,
both for the purpose of fostering a critical reflection on networked urban life
and for facilitating invention and innovation.

2.2.3 Culture, interaction design and technology

A central perspective in this thesis is to place interaction design in a cultural
frame. By this I mean how interaction design takes part in, and contributes
to, cultural understandings of technology. The thesis further explores how
interaction design is part of the cultural landscape of the networked city:
both directly, through shaping use and everyday interfaces, and conceptually,
through influencing the popular expectations of new technologies. To address
this I draw together social, cultural and technical approaches and frames
from different fields, and apply these to both the practice-based inquiry, and
the interdisciplinary analysis developed in Chapter 5. In this section I present
cultural approaches to interaction design and design in general, as well as
outlining the ‘technocultural’ perspectives my research specifically draws
upon.

Across different areas of design research a broader range of cultural perspec-
tives has been taken up. These include a growing body of research on studies
of design, design culture, and design history. Julier (2013) developed a critical
discussion of design in society, using the concept of ‘design culture’ to exam-
ine relationships between design processes, objects, production, and the role
of design in contemporary life. Julier describes how ‘design culture’:

... lies at the interface between object and individual user, but also

extends into more complex systems of exchange. It describes the nor-
mative actions, values, resources and languages available to designers,
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design managers and policy-makers as well as the wider publics that
engage with design. (ibid, p. xiii)

Julier argues that through researching design cultures, ‘new territories,
objects, social practices, economic arrangements and connective tissue
between them may be revealed’ (ibid, p. 252). The role of design in contem-
porary society, and the potential for researching design, has also been taken
up in cultural studies of everyday life (e.g., Highmore, 2009) and within
design history (e.g., Spark, 2013). Highmore (2009) writes that:

What makes design culture such a productive case for general social
and cultural research is that it can supply the objects that demonstrate
the thoroughly entangled nature of our interactions in the material
world, the way in which bodies, emotions, world trade and aesthetics,
for instance, interweave at the most everyday level. (p. 2)

Similarly, a broad range of issues concerning the relationships between culture
and design has also been addressed in the journal Design and Culture. Cultural
and social perspectives on design have also been taken up across multiple
practice-led research projects. These include projects that deal with socially
responsive design, such as the ‘Design Against Crime’ research centre at
Central Saint Martins College of Art and Design (designagainstcrime. com),
or initiatives where strategic design processes are involved in policymaking,
such as the Helsinki Design Lab (Hill, 2012). In the context of the emerging
networked city, the civic engagement projects of the UK studio Proboscis are
of particular interest. With their ‘Urban Tapestries” in 2002—2004 they made
an early, pre-smartphone platform for using mobile phones for communi-
ty-based participatory mapping, what they called ‘public authoring’. Similar
approaches, where digital tools are designed for allowing citizens, architects,
and planners to collaborate on multimedia urban mapping, have also been
taken up in urbanism recently (e.g., Morrison et al., 2012).

These different approaches to design and culture inform this study, but here
I'm specifically interested in the relations between culture, interaction design,
and technology. Interaction design research’s background in engineering and
computer science has been important in developing technical know-how and
an operational understanding of technology, but this also often leaves out
cultural and social perspectives.
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Design researchers have also addressed cultural approaches to interaction
design specifically, often discussing interaction design by drawing on cultural
and social perspectives from other fields. These follow different research
agendas, but share a concern for developing and expanding cultural framings
for interaction design. In addressing the complexities of multimodal, digital
communication, Morrison (2010a) argue for a ‘sociocultural” approach that
includes design, production-based inquiry, situated use and transdisciplinary
analysis (ibid, p. 11). This transdisciplinary analysis draws on aspects of Activ-
ity Theory, learning research and social semiotics, but also lifts interactivity,
articulation and communication.

Morrison (2010b) writes that ‘a sociocultural perspective asserts that design,
learning, transformation, meaning and communication are realized through
social relations and mediated activity that take place in developmental
processes and situated contexts’ (p. 44). Morrison further suggests that a
sociocultural approach to communication design and mediated action also
‘includes the processes and realizations embodied in design, as well as those
articulated through situated use and refined through reflection on action’ (p.
45). For interaction design research it is interesting to note how sociocultural
approaches have been used to bring together transdisciplinary analysis with
practice-based inquiry; for example through the analysis and design of soft-
ware, digital media and interfaces (i.e. Eikenes, 2010).

Another influential direction has focussed on developing new approaches to
user research, drawing on action research, anthropology and ethnography.
Here, methods have been developed for going beyond the typical testing
of usability in labs, and focussing on everyday use with approaches such as
‘cultural probes’ (Gaver et al., 1999; Gaver et al., 2004). The use of cultural
probes involves designing artefacts that are given to users for the purpose
of gathering insights from the user’s perspective. Such probes have included
cameras, instructions, notebooks, questionnaires, and digital devices. Cul-
tural probes have also been taken into the contexts of the networked city,
where Paulos and Jenkins (2005) have developed ‘urban probes’ as designed
interventions into urban life. These ethnography-inspired approaches, how-
ever, usually limit their scope to a particular set of users and uses design to
study their activities and contexts.

Interaction design and culture have also been addressed in a broader sense
through bringing research on technology and culture into design. Balsamo
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(2011) argues for considering cultural issues throughout design processes,
both through how designers interpret cultural materials and how design
contributes to cultural meaning. In this thesis I draw specifically on Balsamo’s
discussions of the role of design in shaping cultural understandings by lifting
two concepts: technoculture and technological imagination.

At the centre of Balsamo’s argument is addressing what she calls ‘the blind
spot’ between culture and technology that has been created by technological
and cultural determinism (ibid, loc. 185). Balsamo draws on Slack and Wise
(2005), who observe that in the dominant perception of the relationship
between culture and technology, these are seen as separate domains of human
life. Balsamo argues that keeping the technological separate from the cultural
is particularly problematic within design. This, she explains, makes the prob-
able consequences of technological innovation unthinkable, but it also limits
the imaginative space for design and narrows the possibilities for technology
that is under development (Balsamo, 2011, loc. 192; 195). Following Slack and
Wise (2005), Balsamo suggests avoiding creating an opposition between the
terms ‘technology’ and ‘culture’, and instead proposes the term ‘technocul-
ture’ as a concept that ‘formulates technology and culture as a specific unity’

(ibid, loc. 212).

Designing with technology, according to Balsamo, is about designing within
technoculture, bringing together material knowledge of the technological
and exercising the ‘technological imagination’. Balsamo, drawing on, among
others, Heller (2005) and Thde (2008), describes technological imagination as
the mindset that enables people to think with technology, and to transform
‘what is known into what is possible’ (ibid): ‘It is through the exercise of their
technological imaginations that people engage with the materiality of the
world, creating the conditions for future world-making’ (ibid, loc. 240).From
a humanist perspective, Balsamo extends the assertion from STS that every
technology is a socio-technical construction (e.g., Bijker & Law, 1992), and
stresses that every technology also involves the expressions of cultural under-
standings, including narratives, myths, values, and truth claims (loc. 282).
The technological imagination is shaped by (and shapes) these expressions

of cultural understanding. Cultivating and challenging the technological
imagination, Balsamo argues, is therefore a ‘cultural imperative of the highest
order’ (loc. 247).

36



Chapter 2 Context and background

Balsamo’s notion of technological imagination has similarities with what
Feng and Feenberg (2008) call the ‘technical heritage’. These researchers
defined ‘technical heritage’ as ‘taken-for-granted assumptions about the forms
and meanings of specific technologies” (p. 117). This, they argue, makes up
the historical and cultural background that design processes are influenced
by. This background, they suggest, takes two forms: ‘beliefs and practices
of the everyday lifeworld, and culturally biased knowledge sedimented in
technical disciplines shaped by a history of technical choices’ (p. 112). This
‘technical heritage’, Feng and Feenberg argue, shapes the possibilities and
outcomes of design processes through unconsidered assumptions of what is
possible and appropriate design choices for particular technologies.

Feng and Feenberg’s discussions of the ‘technical heritage” extends Feenberg’s
(2010) critiques of technology towards design, in particular drawing on
Feenberg’s ‘instrumentalization theory’, which ‘understands technology as
designed to conform not just to the interests or plans of actors, but also to
the cultural background of the society’ (Feng & Feenberg, 2008, p. 112).
Feenberg argues that in order to develop a critical perspective of technology,
it is necessary to examine and question the biases and tensions between the
functional bases and the cultural meanings of technologies.

The spread of networked technology across society makes interaction design
culturally relevant beyond the individual uses of devices. McCullough (2013)
suggests that as digital interfaces increasingly become a part of the world,
interaction design becomes more like architecture: a discipline that shapes

the environments we live in. Cultural perspectives on technology, as Balsamo
(2011) argues, thus should be of particular interest both in the context of
technological innovation, and for knowledge-building across the field of inter-
action design research. In this thesis I argue that a technocultural approach

is valuable for both addressing the emergence of networked city life, and for
situating interaction design across technology, culture and daily life.

Following Balsamo’s lead, we could describe interaction design’s engagement
with technoculture as both cultural reproduction, in the sense of interpreting
and conceptualising technoculture, and as cultural invention and contri-
bution, through the design of new interactions, products, and expressions.
‘Culture’, Balsamo writes, ‘is both a resource for, and an outcome of, the
designing process’ (ibid, Loc. 326). This suggests a space for interaction
design research that is interpretive, as well as propositional. In this thesis
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I suggest that interaction design research can take part in the emerging
technoculture of the networked city through both material interpretations
and explorations, and through designing and communicating new conceptu-
alisations of technology.

2.2.4 Critical approaches to design

In seeing interaction design research in a cultural frame, the work done
within ‘critical design’ is an important point of reference. Critical design can
be defined as an approach where the tools and processes of design practice are
used not to solve or resolve problems, but to critically rethink the parameters
of the problem area itself (Mazé & Redstrém, 2009). Critical design has
typically used design to question, challenge, or speculate about technological
change in culture and society (Dunne & Raby, 2013). Critical design places
its focus outside commercial, technological innovation and instead proposes
alternative perspectives on emerging technologies in everyday life through
designing speculative products or interactions (Malpass, 2013).

The term critical design was coined in the mid-1990s by Dunne and Raby
(Seago & Dunne, 1999; Dunne, 2005; Dunne & Raby, 2001) to describe a
design practice that ‘uses speculative design proposals to challenge narrow
assumptions, preconceptions, and givens about the role products play in
everyday life’ (Dunne & Raby, 2013, p. 34). Dunne and Raby, through their
own practice, writings, and teaching at the Design Interactions Programme
at the Royal College of Art (RCA) in London, have been influential in
establishing a particular approach to critical design that draws on conceptual
art and is situated in opposition to commercial design. Dunne and Raby
describe their take on critical use of design practice as a position rather than
a methodology, where the intent is to place design in a cultural, social, and
political context:

It is about thinking through design rather than through words and
using the language and structure of design to engage people. It is an
expression or manifestation of our sceptical fascination with technol-
ogy, a way of unpicking the different hopes, fears, promises, delusions,
and nightmares of technological development and change, especially
how scientific discoveries move from the laboratory into everyday life

through the marketplace. (ibid, p. 35)
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Different perspectives on critical design are found across interaction design
research. Mazé and Redstrédm (2007) draw on Dunne and Raby to argue for a
critical practice in design research where ‘a pragmatic conception of reflection
is extended as a critical modality—to question and transform rather than only
describe and affirm’ (ibid, p. 10). Similarly, Bowen (2009) proposes a ‘critical
artefact methodology” where artefacts produced through a form of critical
design are used to communicate between designers and various stakeholders.
Within HCI, Sengers et al. (2005), drawing on critical design approaches

and critical technical practice (Agre, 1997), suggest ‘reflective design’ as an
approach to HCI, where devices and technologies are developed with the
intention of questioning the values embodied in computational systems.

Ratto (2011), taking a similar critical approach to computing technologies,
suggests ‘critical making’ as a strategy for research and pedagogy, where
conceptual understandings of technology are explored through making. For
Ratto, the focus is not on the artefacts or products, but on the collaborative
processes of making and exploring technological artefacts. He sees this ‘criti-
cal making’ as a possible direction for both critique and innovation. Of par-
ticular interest in Ratto’s work on critical making is how it joins approaches
from critical design with material-exploration, as discussed above.

Critical design and related approaches offer an interesting position towards
using design for exploring, conceptualising, and communicating emerging
technologies. It is interesting to note that the relevance and impact of these
approaches also have been the subject of critique. Malpass (2013) questions
the lack of wider theorisation and intellectual stance of critical design, specifi-
cally the form associated with Dunne and Raby at the RCA:

More and more, the danger is that critical practice becomes overly
self-reflexive and introverted, sustained, practiced, and exchanged in a
closed community. By operating in this way, its usefulness as part of a
larger disciplinary project is undermined. (ibid, p. 334)

This points to the broader question of what the audience and the discursive
frames of critical design approaches are. When critical design attempts

to challenge narrow assumptions about technology in everyday life, who

is being challenged and to whom is the work being communicated? The
typical contexts for most critical design projects are art settings with galleries
and niche publications, or inside design research projects in the form of
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user-studies and research articles. If the goal of critical design is to use design
as a way to challenge the role of technology in everyday life, then we could
question how, and to whom, it is being communicated. How could critical
design address everyday, popular culture and bring the work into a wider
context? These questions will be taken up in relation to the discussions of our
own practice as ‘discursive design’ in Chapters 3-4.

2.2.5 Ubicomp

Above I have presented specific perspectives on interaction design that I posi-
tion my research in relation to. But in situating this research project I also
draw on more general conceptualisations of technology from across the inter-
action design field. One of the most influential concepts to come out of HCI
and interaction design research is Weiser’s notion of ‘ubiquitous computing’,
or ubicomp (Weiser, 1991). The concept of ubicomp has been important for
establishing directions for interaction design and technology development,
and specifically for visions of the ‘smart city’. The concept has its origins in
the late 1980s, as a vision for how information processing could be integrated
into everyday objects and activities. Weiser (ibid) writes:

Ubiquitous computing names the third wave in computing, just now
beginning. First were mainframes, each shared by lots of people. Now
we are in the personal computing era, person and machine staring
uneasily at each other across the desktop. Next comes ubiquitous com-
puting, or the age of calm technology, when technology recedes into
the background of our lives. (p. 1)

According to Weiser, interactions with computers should ‘take into account
the natural human environment and allow the computers themselves to
vanish into the background’ (ibid). Since the 1990s, the concept of ubicomp
has been important in establishing research agendas across computing and
interaction design (see Galloway, 2004; 2008). The dominant discourses have
been concerned with the possibilities of miniaturisation, invisibility, and the
‘disappearance’ of the computer (Norman, 1999).

Ubicomp is particularly interesting because of the sub-themes and concepts it
has inspired. These have emerged around different forms of technologies and

research agendas, including interaction design, where the ‘invisible computer’
(Norman, 1999), ‘tangible interactions’ (Shaer & Hornecker, 2009), and
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‘embodied interaction’ (Dourish, 2001) address the interactive potential of
ubicomp. ‘Pervasive computing’, as used by the journal /EEE Pervasive Com-
puting (e.g., Satyanarayanan, 2002), takes up issues of technology develop-
ment and computing research. Further, the term ‘urban computing’ (Paulos
et al., 2005; Greenfield & Shepard, 2007) has been introduced to specifically
discuss the potential of ubicomp in cities.

Ubicomp represent a conceptualisation of technology and interaction design
that have been influential across academia and industry. The central premiss
is typically that computing technology, in the near future, can, and should, be
invisibly embedded in everyday environments to seamlessly support human
activities. This dominant vision of ubicomp has also been the subject of cri-
tique. Bell and Dourish (2007) discuss the relationship between ubicomp and
contemporary everyday life, questioning ubicomp’s persistent focus on the
near-future. These researchers observe how many elements of the visions of
ubiquitous computing that have been described, such as mobile computing,
wireless networks, and embedded sensors, are currently a part of the contem-
porary reality of everyday, networked life. Bell and Dourish (2007) argue that
by placing its goals and visions in a ‘proximate future’ that is always just out
of reach, ubicomp fails to engage with the messiness of daily, urban life. Sim-
ilarly, Chalmers and Galani (2004) examined ubicomp’s striving for ‘seamless’
systems, and argued that ‘seamlessness’ might be a utopian and unfruitful
ideal. These researchers argue, instead, for designing ‘scamful’ interactions
where attention is given to how seams in systems are perceived.

Galloway (2004) makes the argument that ubicomp research, because it is
increasingly technology-driven, misses the cultural and social perspectives
that Weiser originally argued for (see also Galloway, 2008; Araya, 1995). Sim-
ilarly, Greenfield (2006) addresses societal and political aspects of ubiquitous,
pervasive computing technologies. Kinsley (2002) discusses how the visions
and agendas of ubicomp are produced through corporate, promotional media
and ‘vision videos’. Kinsley examines how the concepts of ubicomp, when
mediated through online media, works towards shaping the popular imagina-
tion of our technological future.

The concept of ubicomp plays an important role in the emergence of the
networked city, particularly in the research and development of what has
come to be known as the ‘smart city’. Here, the vision of seamless, pervasive
technological systems is extended to the scale of cities and urban planning,.
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However, issues of interaction design, or how technologies are experienced
and understood, are rarely addressed. There are many similarities between ubi-
comp’s conceptualisations and the discourses of the smart city. I therefore see
the critical perspectives on ubicomp as particularly valuable in contextualising
and questioning the networked city. I will focus on this later in this chapter.

2.3 The networked city

The second main theme of this thesis is the networked city. In this section

I first look at some of the history and background of the networked city, as
well as its current implications across academia and industry. I will further
present a set of critical perspectives on networked cities that together contrib-
ute to framing my reading of this field.

The role of computing and digital infrastructures in cities has been a reoccur-
ring theme across various fields of urban research and computer science for
decades. Topics have included the spatial implications of telecommunications
infrastructure (Graham & Marvin, 1996), the geography of cyberspace
(Kitchin, 1998), and architecture and digital technologies (Kolarevic, 2013).
Research on the networked city has been addressed within multiple fields,
including computing and technology development (e.g., Caragliu, 2011),
urban studies and cultural geography (Crang et al., 2007), and STS (Latour
etal., 2004). Such research, however, rarely goes across or between the issues
of applied technical development and the cultural and social perspectives.

Before I go further, I will briefly reflect on some of the terminology used

to navigate this field to outline the scope taken in this thesis. Just as the
landscape of the networked city is multilayered and complex, and shaped

by economics, politics, technology, and media, so too is its language and
nomenclature. As is typical within research, development, and promotion of
emerging technologies, the networked city has given rise to numerous terms,
buzzwords, and concepts.

The terminology surrounding the networked city reflects some of the
disciplinary boundaries found between the research fields involved, such as
urban studies and computer science. The terminology originating within
computer sciences often follows the lead of ubicomp, with terms such as
‘urban computing’ (Paulos & Jenkins, 2005; Kindberg, Chalmers & Paulos,
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2007; Greenfield & Shepard, 2007, Galloway, 2008), ‘urban informatics’
(Foth et al., 2009), and the ‘smart city’ (Townsend, 2013; Greenfield, 2013;
Deakin, 2014). While urbanism and urban studies have coined ‘cybercities’
(e.g., Graham, 2004a), the ‘sentient city’ (Graham & Marvin, 2007), the
‘informational city’ (Castells, 1989), ‘digital ground” (McCullough, 2004),
‘technocities’ (McGuigan & Downey, 1999), and the ‘city of bits’ (Mitchell,
1999; 2004; 2005). These terms and concepts come out of specific research
agendas, commercial visions, and disciplinary concerns, and therefore take on
different approaches to the digital development of cities.

The widespread coining of terms over the last two decades suggests that this
field of research territory is both dynamic and often-contested, and a field
that remains largely undefined. This also indicates that there is a potential
space here for new research and new conceptualisations. The ongoing coining
of terms also points to how the research language of the networked city
changes over time at a relatively fast rate, becoming temporally sensitive. Ter-
minology continuously becomes outdated, such as the late 1990s term ‘cyber-
cities’ (see Graham, 2004), which makes interesting elements of research seem
unconnected. In this thesis I have purposefully used the relatively uninvested
position of interaction design research within this space to navigate freely
across disciplines and concepts, looking both backwards and sideways.

As described in the Introduction, I have chosen to adopt the term ‘networked
city’ to describe the interweaving of networked technology and city life. I've
chosen to use this term because it places the emphasis on networks and com-
munication, rather than on disciplines or visions. The term can be under-
stood at various scales, and has been subject to a number of interpretations.
Mitchell (1999; 2004) used the term to frame his arguments and speculations
about near-future developments of urban technologies towards a ‘city of
bits’. Mitchell contextualised the networked city of digital communication
by focussing on networks as an important element of the history of cities,
from canals and railroads to telegraph cables and electricity. Mitchell goes

on to argue that ‘like their pipe-and-wire predecessors, however, digital tele-
communications networks will not create entirely new urban patterns from
the ground up; they will begin by morphing existing ones’ (ibid, p. 15). A key
point here is that the networked city of digital communication is not seen

as a radical transformation, as was often the case in early literature on urban
information and communications technology (ICT) (Crang et al., 2007;
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Thrift, 2004), but as a part of the continuity of urban history, where technol-
ogies and urban life co-evolve through multiple and diverging processes.

Mitchell places the focus on urban life and the scale of the city, while Castells
(1989) sees the networked city as operating on a global scale. For Castells the
networked city is an ‘informational city’, a part of the flows of information in
a globalised networked society (Castells, 2004). Castells argues that there is a
growing tension between the ‘space of flows” (the space of global information
networks) and the ‘space of places’ (the local urban spaces). ‘Cities’, Castells
writes, ‘are structured, and destructured simultaneously by the competing
logics of the space of flows and the space of places’ (ibid, p.8s). For Castells,
the networked city is the city of the information age, ‘an age marked by the
growing gap between splintering networks of instrumentality and segregated
places of singular meaning’ (ibid, p.92).

Castells’ framing of the networked city has also been subject to critique.
Thrift (2004) argues that Castell, alongside Virilio (1993) and Harvey (1989),
is putting forward a myth of how information networks are changing our
apprehension of space, time, and subjectivity (Thrift, 2004). This myth,
Thrift writes, is ‘based in a technological determinism which unproblemat-
ically reads off the characteristics of the technologies involved onto society’
(ibid, p. 99). Instead, Thrift suggests that ‘cities cannot be seen as places
which are leaking away into a space of flows’, and that ‘this is to fundamen-
tally misunderstand the way in which new information technologies have
normally acted as a supplement to human communication rather than a
replacement’ (ibid, p. 100). Similarly, Graham and Marvin (2001) advocate
for a critical focus on networked infrastructure and how, in the relations
between its construction and use, networked urbanism emerges as a complex
and dynamic sociotechnical process. Graham (2004b) critiques the gener-
alised discourses of the ‘impact’ of information technologies on cities, and,
drawing on sociologists Wellman and Haythornthwaite (2002) and their early
studies on the Internet in everyday life, argues for looking in rich empirical
detail at ‘the complex ways in which new media technologies are being used
in real ways, in real places’ (Graham, 2004b, p.18).

The networked city, then, encompasses a wide scope for research and design.
Some of these directions I will follow up with below, while others are not
addressed in this thesis. In establishing a framing I want to point out the
distinction between Castell’s ‘networked city of the information age’—the
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city as a part of a global networked society—and Mitchell’s notion of the
networked city as a city where an ‘electromagnetic terrain’ is a part of the
urban landscape of daily life. As the focus of this thesis is on interaction
design, culture, and the everyday, I mostly align with the latter framing. My
key interest here is not the high-level concepts of networked urbanism, but
the designs, media, and cultural expressions of networked city life. In extend-
ing a technocultural approach to interaction design to the networked city,
my focus is on how networked cities are experienced, understood and made
culturally meaningful. Further, in emphasising networked city life, 1 situate
my research in relation to the notion that networked, urban technology is
situated, cultural, and a part of the rich and layered contexts of the city.

2.3.1 The Smart City

While networked cities over the last ten to fifteen years have become a
prominent theme within different fields of research, the networked city has
also grown into a significant area of commercial development. Driven by large
technology corporations like IBM, Cisco, and Siemens, the concept of the
‘smart city” has become a central narrative for the development, marketing,
and envisioning of networked technologies in cities. The smart city describes
an urban future where digital networks, embedded sensors, algorithms, and
data gathering make cities more efficient, more secure, and better-maintained.
Smart city initiatives are typically funded and pursued by technology corpo-
rations that produce software and infrastructure. The smart city, as envisioned
by this industry, can be described as a technology-centred approach to urban-
ism that promotes an instrumental, and largely top-down, perspective on
how networked cities ought to function (Greenfield, 2013). The rhetoric and
conceptualisations of smart cities, however, are not just confined to corporate
promotional discourse; they have also been prominent across urban technol-
ogy and planning research (e.g., Hatzelhoffer et al., 2012).

In situating research and design within networked city life, the vision of the
smart city is important for a number of reasons. First, it represents an influ-
ential commercial and technological force in the development and planning
of digital, urban societies. The smart city has become a profitable industry,
and is seen as an important next direction for technology corporations
(Townsend, 2013). Second, the narratives promoted by the smart city shape
discourses and establish visions and expectations in technology development,
politics, and media (as discussed in Article 3). Finally, the concept of the
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smart city also brings a set of tensions into the field of networked city
research. As I will discuss below, the often hyperbolic visions of the smart
city illustrate the importance of developing a critical perspective of what
networked technology can, or should, mean for urban life.

The smart city industry first became prominent in the early 2000s, and has
since followed multiple directions towards both envisioning and implementa-
tion of its systems. I will outline three tendencies that will indicate the scope
of this field: first, the development of new smart cities from the ground up;
second, proposals for implementing smart city infrastructure and software in
existing cities; and third, smart city rhetoric taken up in urban technology
and planning research.

First, many of the most well-known, and often controversial, smart city pro-
jects have been initiatives for planning and developing completely new cities
where ‘smart’ technologies are integrated from the ground up. These include
the South Korean u-City projects, such as New Songdo, a new city built on
reclaimed land outside Seoul. Started in 2003, New Songdo was supposed
to be a city where ubiquitous computing was the key driver (Hwang, 2009;
O’Connell, 2005; Lee & Oh, 2008). The u-City projects have since run into
various financial and technological problems, and their future is currently
uncertain (Greenfield, 2013).

Other new smart cities built from the ground up include Masdar City in the
United Arab Emirates, and PlanIT Valley in Portugal (ibid). Of particular
interest here is also the ‘CITE’ project (the Center for Innovation, Testing
and Evaluation) by Pegasus Holdings (Lindsay, 2011). CITE is a test-town
under construction in the New Mexico (USA) desert with infrastructures,
buildings, and roads to support a town of 35,000 people—but with no
intended inhabitants. The town is meant as a laboratory for large-scale testing
of urban technology, including traffic management, power grids, surveillance,
and sensor systems. According to Pegasus Holding, the intended clients for
this test-town are governments and corporations that want to do large-scale
testing and research on future smart city systems.

Second, these new smart cities are unique in that they take place outside
existing urban contexts, but similar systems and approaches are also being
implemented by corporations and municipalities in cities around the world.
A much-publicised example is IBM Smarter Cities group’s ‘Intelligent Oper-
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Figure 2.1. A promotional image of IBM’s ‘Intelligent Operations Center’ for Rio de Janeriro.
Credit: IBM.

ations Center’ for Rio de Janeiro (Figure 2.1). This is a collaboration between
the technology corporation IBM and the city of Rio de Janeiro, and is meant
to create a model for data-driven city management (Singer, 2012). The system
consists of sensors, cameras, and networks that are placed throughout many
of Rio’s poorer neighbourhoods. These send data and footage to an ‘Intelli-
gent Operations Center’, as shown in Figure 2.1, where operators can observe
ongoing situations and deploy emergency services or maintenance operations
as needed.

Third, outside the corporate context, the concept of smart cities is also being

taken up in other areas of urban research and developments. Topics here
include upgrading existing infrastructures, energy conservation, data- driven
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planning, and urban regeneration, as discussed in, for instance, the Journal
of Urban Technology (see Allwinkle & Cruickshank, 2011). Here, ideas of the
smart city are part of larger initiatives for urban and regional developments.
This is interesting because of how the persistent rhetoric of the commer-
cial smart city discourses are being appropriated within government- or
municipality-led urban development projects to describe the potentials for
networked, digital technologies.

2.3.2 Critical perspectives on the networked city

The ideas and visions behind the smart city have been the subject of critical dis-
cussions across urban studies, computer science, architecture, and interaction
design. Here, I will present a few critical perspectives on technology and cities
found both within current discussions around the smart city, and from the last
decades’ discussions of networked technology and ubiquitous computing,.

Greenfield (2013) critiques the urban ideals and political positions of the
smart city industry. Through de-constructing and analysing corporate pro-
motional discourses alongside early attempts at implementations, Greenfield
questions the values, politics, and the understanding of urban life promoted
by the smart city industry. Greenfield argues that the smart city should be
understood as being closely connected to neo-liberal political economy, and
is predicated on the privatisation of public services and increased control of
public space. Similarly, Sennet (2012) questions the public, urban qualities of
projects like New Masdar and what these offer, or perhaps do not offer, to city
dwellers. Both of these researchers question how the politics of the smart city
affect the relationship between public and private urban space and services.

Drawing on urban theory—specifically Jacobs’ (2006) arguments against
the functionalist urban ideal and Scott’s (1998) critiques of modernism,
planning, and power—Greenfield (2013) further argues that the possibilities
and challenges of the networked city must be understood and discussed
across politics, economics, and urban life. Townsend (2013) discusses recent
developments of smart city systems, reflecting on the practical realities and
weaknesses of these initiatives as commercial, technology-driven ventures.
Townsend instead argues for working towards strengthening a civic under-
standing of what networked cities might become. These perspectives all
point out how the smart city is entangled with power-relations, values, and
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interpretations of urban life, and raise the important question of who the
smart city is intended for.

As these critiques indicate, the visions put forward by the smart city industry
are built on a specific way of understanding what cities are and what they
should be. The smart city is built on a perspective of urbanism grounded in

a ‘belief that cities should, and could, be controlled and optimised through
technology’ (Martinussen 2013, p. 293). Projects like IBM’s ‘Intelligent Oper-
ation Center’ for Rio de Janeiro prompts the question of who the smart city
primarily is valuable for: its operators and planners, or its citizens? And further,
what forms of interactions and designs are possible within these visions of the
networked city? At an overarching level, this suggests that there is an episte-
mological position embedded within the smart city discourse that rests on the
questionable assumption that cities are going to be better and more eflicient
through operationalising extensive monitoring and data- gathering systems.

From the fields of both urban geography and computer science, the notion
of the smart city, and the research discourses it comes out of, have been
criticised for promoting hyperbolic expectations of the networked city of
the future. Graham (2004a) writes about the industry of urban ICT and its
perspectives on urban technology:

Such so-called ‘technological determinism’—the reading of the univer-
sal effects of technologies from their intrinsic properties—is attractive.
It makes good copy for the media and creates glamorous notions of a
new electronic ‘frontier’ awaiting colonialisation by those hardy pio-
neers that are up to the task. (p. 10)

Similarly, Crang et al. (2007) suggest that ‘the remediation of everyday urban
life through ICTs involves subtle shifts in the spatial, temporal, scalar, and
material processes which together help constitute urban change’ (p. 2405).
Using ethnographic studies of everyday use of existing networked services,
including instant messaging, online grocery shopping, and daily logistics,
these researchers demonstrate how ‘ICT-based urban change involves layer-
ing, tangling, and imbrication of new practices and new possibilities along-
side old ways and enduring demands’ (ibid, p. 2407). These critiques of the
focus on perpetual newness, or revolutionary transformation, are particularly
relevant in addressing the discourses that currently surround smart cities and
similar developments of networked technology.
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These critical perspectives on the networked city have similarities to critiques
of ubicomp from within the fields of computer science and HCI. For exam-
ple, studies of interactive technologies in urban contexts have similarly been
used to question the envisioned ‘seamlessness’” of ubicomp (see Galloway,
2004; Bell & Dourish, 2004; 2007; Dourish & Bell, 2007). In discussing
the dominant, future-oriented visions of ubicomp, Bell and Dourish (2007)
argue that a central weakness of these visions is the focus on the ‘proximate
future’. By placing the potential developments of urban interaction design
in imaginary future use-contexts, research and development, across ubicomp
and the smart city, gets removed from the implication and potentials of
contemporary daily life. Instead, Bell and Dourish argue for ‘developing a
ubiquitous computing of the present which takes the messiness of everyday
life as a central theme’ (Bell & Dourish, 2007, p. 143).

Even though these discussions and critiques come out of, or are related to,
HCI, they do not address issues of interaction design at the level of design-
ing. What would it mean to design for the messiness of everyday life? How
can interaction design be used to situate the networked city in the present?
Issues of interaction design for the networked city are rarely addressed,
neither by the dominant narratives of the smart city nor by its critics. The
potential for exploring the cultural expressions and inventions that the emer-
gence of the networked city also entails is also rarely addressed.

2.4 Everyday life

The final theme in setting up the context for this thesis is everyday life.
Studies and critiques of everyday life occur across urban and cultural

studies, sociology, and geography, and take up a range of issues, including
macro-structures of power, gender, and politics, as well as detailed studies of
mundane practices (Gardiner 2000; Sheringham 2006). Notions of everyday
life, influenced by Léfebvre (1991) and de Certeau (1984), prevail as being
socially and culturally situated; they are layered, embodied, and potentially
transgressive. In studies of technoscience and everyday life (see Michael,
2006), these concepts are applied to interactions with technology and provide
interesting insights for questioning the relationships between design, techno-
logical developments, daily life, and popular culture.
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Theories and studies of the everyday represent a source of concepts and
insights that is rarely taken into account in technology development, or in
the dominant discourses of the smart city. Many of the critiques of the smart
city and the visions of ubicomp, however, such as those presented above,
share a common concern for everyday life in the face of technological devel-
opment. In problematising the smart city industry, Greenfield (2013) uses
Jacobs’ (2006) observations and discussions of life on the street to shift the
focus from a top-down, technology-driven perspective on the city, towards
addressing the daily, networked lives of citizens. Crang et al. (2007) and Bell
& Dourish (2007) use ethnographic studies of everyday technology use in
cities to locate and discuss the potentials and challenges of the contemporary
networked city, while Galloway (2004) makes use of cultural and social
theories of everyday life to discuss Weiser’s writings on ubicomp in light of
contemporary technology development. In interaction design, studies of

the everyday are rarely taken up explicitly, but are often manifested in the
background of design practices and research. Here, the everyday is typically
seen as the context of use, where the focus is on usability, ergonomics, or
user-centred aspects of products and interfaces (e.g., Norman, 1999).

Taking up everyday life as a theme should be seen in relation to the tech-
nocultural perspectives on interaction design presented above. I suggest

that theories and studies of everyday life can extend and supplement

these perspectives, and be valuable for researching the networked city and
interaction design. My motivation for taking up everyday life as a thematic

is both analytical and conceptual, and can be broadly summarised on three
levels: first, theories of everyday life offer perspectives for grounding the often
technology-driven discourses of the networked city and interaction design

in daily practices and culture. Second, taking up everyday life in research on
emerging technology is also a way to establish a perspective on technological
change. Conceptually, daily life offers a viewpoint on technology and design
that puts the social and cultural life of citizens, rather than technological
innovation itself, in the foreground (see Highmore, 2002). Third, emerging
technologies in everyday life are made meaningful both through use, and
through how they are represented culturally. Engaging with the everyday
through design, can therefore also involve analysing and designing cultural
representations of networked city life. This latter perspective is particularly
important, as the focus of this thesis is not on ethnographic studies of
technology in use, but on using interaction design for exploring and commu-
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nicating everyday technologies towards popular culture, and work towards
re-articulating technocultural discourses.

Relations between theories of everyday life, interaction design, and the
networked city are discussed in detail in Chapter 5. Here, I will take up three
overarching topics for contextualising the research: first, everyday life and
technological change; second, the notion of production of urban spaces as
social and cultural; and third, cultural perspectives on daily life, taking up
culture as ‘ordinary’ and the production and circulation of cultural meaning.

2.4.1 Everyday life and technological change

As discussed by Graham (2004b), technology development and everyday life

were seen as separate domains in much early urban technology research. Gra-
ham, drawing on the work of Haythornthwaite and Wellman (2002), argues

for seeing the networked city as being embedded in everyday life:

Rather than being seen as technologies to be adopted and shaped
within the fine-grained practices of everyday urban life, new media
were cast thus in this dominant discourse as a ‘dazzling light’, ‘shining
above everyday concerns’ (Haythornthwaite and Wellman, 2002: 4,
quoted in Graham, 2004b, p.17)

Michael (2006) observes how the absorption of emerging technologies in
everyday life involves overlapping processes of change and mundanity:

... everyday life is characterised simultaneously by the promise of
exotic technoscientific artefacts, the actual arrival of new technoscien-
tific products and the mundane uses of existing technoscientific prod-
ucts—that is, by rapid change and quotidian repetition. (ibid, p. 2)

Similarly, Highmore (2002) discusses how the success of technological inno-
vations is indicated by how much they get absorbed into a ‘landscape of the
mundane’ (ibid, p. 2). Emerging technologies get naturalised through every-
day use, but, as Amin and Thrift (2002) observe, urban life also gets ordered
in new ways by increasingly complex and ‘black-boxed’ technological struc-
tures. Following Akrich (1992), the design of technical objects work toward
‘scripting’ the relations and activities these objects are a part of. As networked
city life becomes a part of ‘producing the ordinary’ (Amin & Thrift, 2002),
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it gets normalised and overlooked as a part of what Thrift (2004a; 2004b),
drawing on Clough (2000), describes as the ‘technological unconscious’.

Thrift suggests that the increasing technical background to human activity, in
the form of cables, software, wireless signals, etc., can best be understood as a
‘technological unconscious’ whose ‘content is the bending of bodies-with-en-
vironments to a specific set of addresses without the benefit of any cognitive
inputs, a prepersonal substrate of guaranteed correlations, assured encounters,
and therefore unconsidered anticipations” (Thrift, 2004a, p. 117).

In the context of the networked city, Amin and Thrift (2002) discuss how
the largely unknown and unseen technical structures of the city influence the
‘spaces of anticipation’ in everyday urban life. Similarly, Bucher (2012) dis-
cusses how the software platforms and automated algorithms of social media
(Facebook, for example) can also be seen as a ‘technological unconscious’ that
shapes everyday social, networked life:

This form of unconsciousness can be understood as the powerful opera-
tions of software putting its mark on the conditions of existence, where
living and nonliving processes are increasingly being programmatically
addressed, correlated, and anticipated in unseen and unknowable ways.
This unconsciousness is however not to be understood as imaginary,
but rather in terms of the actual computational processes that run in
the background, beneath and beyond what is perceivable to users via
the interfaces of the computer. (ibid, 12)

Slack and Wise (2005) discuss the problems of following both cultural and
technological deterministic approaches to technology in everyday life. In
critiquing technological and cultural determinism, they examine the concept
of ‘intended’ and ‘unintended” consequences of technology, arguing that
to differentiate between foreseen and unforeseen effects is to suggest that
‘intended’ or ‘primary’ effects are somehow more real. They further suggest
that intended effects and side-effects overlap in unforeseen ways, and argue
that this illustrates how everyday life is not simply shaped or scripted by
technological innovations. Rather, technological change in everyday life is
a heterogeneous and ‘multistable’ process where different relations come
together across social and cultural contexts and at different points in time.
In the context of the networked city, everyday life not only illustrates how
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technological innovation plays out in daily use, but also how technologies
take place within the messiness and friction of city life.

2.4.2 Everyday urban life and the ‘production of space’

Conceptualisations of urban life is prominently taken up in Henri Léfebvre’s
writings on everyday life and cities. Léfebvre’s writings on everyday life span
over fifty years and numerous topics. Central to his philosophy is a critical
examination of the relationships between capitalist society and daily life.
Léfebvre focusses both on the repressive forces of capitalism on everyday
practices, and on the festive, revolutionary potential found in everyday life
itself (Merrifield, 2000). In the context of this thesis, however, 'm chiefly
interested in Léfebvre’s writings on the ‘production of space’ and the powers
and relations that shape urban life (Léfebvre, 1991).

For Léfebvre, urban space is actively produced through processes of social
change, tensions, ideology, and power. Léfebvre suggests that the production
of space can be understood as a ‘spatial triad’: a three-way relationship
between ‘spatial practices’, ‘representations of space’, and ‘representational
space’ (Léfebvre, 1991). Put simply, Léfebvre argues for seeing urban space as
a process where planned functions, urban life, and representations of space all
play connected roles with how the city is understood and imagined. ‘Spatial
practices’ describes how spaces are perceived through daily realities (including
private life, routines, and leisure) and urban realities (including the routes,
functions, and environments of the city). ‘Representations of space’ describes
how spaces are conceived or conceptualised, for example through planning,
policy, architectural visions, and artistic practices.

Representations of space, Léfebvre writes, are one of the dominant forces in
how space is produced. Léfebvre describes these representations of space as
embedded with knowledge, understanding, and ideology, and at the same
time they are ‘always relative and in the process of change’ (Léfebvre, 1991, p.
41). Representations of space may be abstract, Léfebvre states, but they ‘play
a part in social and political practice’ and establish relations between objects
and people (Léfebvre, 1991, p. 41). While representations of space often have
direct practical impact, as with architecture or infrastructures, ‘representa-
tional space’, or lived space, describes ‘space as directly lived through its
associated images and symbols’ (ibid, p. 39). Representational space overlays
physical space, and describes how the experiences of daily urban life are also
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changed or appropriated by imagination and the ways in which we under-
stand the city.

Léfebvre’s writings on the production of space resonate with contempo-

rary studies of everyday life. Moran (2005), writing about everyday life,
modernism, and historical change, discusses the role of media and political
discourse in creating attitudes, ideas, and popular understandings. While
Léfebvre in the early 1970s focussed on high-level representations of urban
space, such as legislations, blueprints, planning, and the history of artistic
techniques, Moran shifts the focus to daily life in general and how mundane
representations in cinema, sitccoms, advertising, and tabloid newspapers
shape the public discourse and opinions on everyday issues such as traffic,
working conditions, commuting, and welfare. Drawing on Léfebvre, Moran
argues that ‘lived, social space is inextricably linked to represented, imagined
space’ (Moran, 2005, p. 19), and that both are central to an understanding of
everyday life.

In contextualising interaction design, technology, and networked city life, I
draw out two central points from the notion of ‘production of space’: first,
daily life and everyday urban space are not stable, but, as Léfebvre argues,
socially and culturally produced. Second, how the everyday city is repre-
sented, and how it is imagined, play a part in shaping the understanding of
everyday life and establish parameters for public debate and popular culture.
The question I then pose is, how can design act in the construction of the
representations and interactions that shape the understanding of the net-
worked city? As discussed in the following chapters, I address this question
both through analysis and through the creation of new cultural materials that
work towards shifting conceptualisations of the networked city.

2.4.3 A cultural perspective on everyday life

One of the key motivations for this thesis is to investigate and explore how
interaction design might contribute to making meaning in the intersections
between everyday life and emerging technologies. Here, cultural representa-
tions and expressions are central:

The growth of the mass media, new global information systems and

flows, and new visual forms of communication have had—and con-
tinue to have—a profound impact on the ways our lives are organised
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and on the ways in which we comprehend and relate to one another
and to ourselves. (du Gay et al., 2013, p. xxviii)

To situate how a interaction design practices might work towards and within
cultural processes, there is a need to establish an initial cultural perspective in
relation to everyday life. I discuss two related ways of defining and examining
culture: first, Williams™ (1989, 2013) notion of lived, everyday culture as both
‘ordinary’ and a ‘whole way of life’; and second, I complement Williams’
notions of lived culture with perspectives that more specifically take up
culture as ‘the production and circulation of meaning’ (e.g., Hall et al., 1997;
du Gay et al., 2013).

2.4.4 Culture as a ‘whole way of life’

Williams (2013) discusses how culture is a complex term that can be defined
and analysed in multiple ways, and that these should be seen in relation to
each other. He argues that ‘the variations of meaning and reference, in the use
of the term culture, must be seen not simply as a disadvantage, which pre-
vents any kind of neat and exclusive definition, but as a genuine complexity,
corresponding to real elements in experience’ (ibid, loc. 1262). In emphasising
culture as complex, Williams suggests that an important aspect of defining
culture is what he describes as a ‘social’” definition of culture:

... in which culture is a description of a particular way of life which
expresses certain meanings and values not only in art and learning but
also in institutions and ordinary behaviours. The analysis of culture,
from such a definition, is the clarification of the meanings and values
implicit and explicit in particular ways of life, a particular ‘culture’.

(Williams, 2013, loc. 1233)

From this follows two connected perspectives on culture: first, the cen-
trality of lived, everyday culture—culture as ‘a whole way of life’. Second,
the notion that from the viewpoint of everyday life, culture is ‘ordinary’
(Williams, 1989). Williams sees culture as two interrelated processes: first,
traditions, as known meanings and directions which we are trained to; and
second, as processes of creative observations and reconfigurations where new
meanings are created and offered. For Williams, these processes of sharing,
finding, and creating common meanings are central to the making of society.
For looking at interaction design and the emergence of the networked city,
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there are important insights to draw from Williams’ definition of culture.
First, to see culture as both ‘ordinary’ and ‘a whole way of life’ is to acknowl-
edge that cultural processes take place within and across everyday life. Sec-
ond, as suggested by Slack and Wise (2005), this definition is also valuable in
analysing technology, culture, and daily life. Slack and Wise argue that from
the perspective of culture as a whole way of life, technologies are integral to
culture, not separate from it’ (ibid, p. 4).

Within practices of everyday, lived culture, technological artefacts and devices
are part of a whole range of activities ‘within which people make meanings
in their lives: from everyday expressions and practices such as conversation
over dinner or checking e-mail, to institutional structures and activities such
as the structures of educations and the practice of designing a technology for
public consumption’ (ibid, p. 4). Culture as a ‘whole way of life’ is a valuable
perspective for engaging with the networked city because it allows for bring-
ing technology fully into the concept of culture through representations and
everyday practices. Slack and Wise define this integral view on technology
and culture as ‘technological culture’, where instead of focussing on the
oppositional relationships between the technical and the cultural, these fields
are seen as integrated within culture. This argument is further validity of
what Balsamo (2011) draws on in her discussions of ‘technoculture’.

2.4.5 Production and circulation of meaning

The second perspective on culture that I bring up retains Williams’ emphasis
on the centrality to culture in ‘the giving and taking of meaning, of communi-
cation and language’ (du Gay et al., 2013, p. 6), but extends these to examining
and questioning more specifically fow meaning is produced and circulated.

Hall et al. (1997) discuss how culture, in the context of cultural studies and
sociology of culture, has primarily been seen as the ‘production and exchange
of meanings—“the giving and taking of meaning”—between members of

a society or group’ (ibid, p. 2). Here, culture is not seen so much as a set

of things—novels and paintings or TV programmes and comics—but as a
process or a set of practices through which these things are interpreted and
made meaningful by the culture’s participants. An important point is that,

in ‘any culture, there is always a great diversity of meanings about any topic,
and more than one way of interpreting and representing it’ (ibid). Hall (1980)
argues that interpretation, and often multiple interpretations, therefore
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becomes an essential aspect of how meaning is given and taken. In the
production of meaning the interpretation, or decoding, is as important as the
writing, or encoding, of meaning (ibid).

Further, Hall et al. argue that cultural meanings are important in under-
standing society and everyday life because they are not only ‘in the head’, but
because they ‘organise and regulate social practices, influence our conduct
and consequently have real, practical effects’ (Hall et al., 1997, p. 3). Cultural
practices are therefore central because ‘it is by our use of things, and what

we say, think and feel about them—how we represent them—that we give
them meaning (ibid, p. 3; emphasis original). Hall et al. observe that we give
objects, people, and events meaning through how we integrate them into
everyday practices, the frameworks of interpretation we bring to them, and, it
is important to note, how we represent them (see below). As such, culture:

is involved in all those practices which are not genetically programmed
into us—Ilike the jerk of a knee when tapped—but which carry mean-
ing and value for us, which needs to be meaningfully interpreted by
others, or which depend on meaning for their effective operation. (ibid,
p- 3; empbhasis original)

Hall et al. (1997) and du Gay et al. (2013) extend these notions of culture by
examining and questioning how meaning is produced and circulated. These
researchers suggest the concept of the ‘circuit of culture’ as a heuristic device
for framing and analysing contemporary cultural artefacts. In introducing
this model in 1997, these researchers used it specifically to analyse the ‘story’
of the Sony Walkman, while in a recent re-issue this analysis was juxtaposed
with the Apple iPhone. The ‘circuit of culture’ is a model for analysing cul-
tural artefacts that does not focus on isolated events or processes, such as how
an artefact is produced or marketed, but rather on the interplay between key
processes where meanings are made and circulated. The ‘circuit of culture’
suggests that ‘meanings are produced at several different sites and circulated
through several different processes or practices’ (Hall et al., 1997, p. 3). In the
circuit of culture, these researchers identify a set of key cultural processes:
representation, identity, production, consumption, and regulation. This
model emphasises both the interplay between different practices and how
these processes are part of a circuit that continuously establishes, distributes,
and re-configures meaning.
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‘Representation’ is one of the central processes identified in the circuit of
culture, and one that is of particular interest to the design production and
analysis of this thesis. Hall (1997) describes how representation, as a signify-
ing practice, involves:

... making meaning by forging links between three different orders of
things: what we might broadly call the world of things, people, events
and experiences; the conceptual world—the mental concepts we carry
around in our heads; and the signs, arranged into languages, which
‘stand for’ or communicate these concepts. (p. 61)

Hall writes how producing meaning through representations, such as visual
imagery or film, further depends on practices of interpretation for the
representations to be meaningful. Through the related cultural processes

of a ‘circuit of culture’, representations are interpreted and re-interpreted,
and their meanings shift and evolve across different contexts and discourses.
I suggest that it might be valuable to see these cultural perspectives on
representation and circulation of meaning in relation to Léfebvre’s urban
perspectives on representations of space and representational space. The
cultural representations of the networked city are central to how it is made
meaningful in everyday life. Furthermore, these meanings shift and slide as
new media, technologies, interactions, and imagery co-evolve with public
discourse and everyday practices.

Central to the notion of the circuit of culture is the concept of ‘articulation’,
which refers to the process of connecting disparate elements, and to how
these connections are made. Hall (2005) writes that an articulation is ‘the
form of the connection that can make a unity of two different elements,
under certain conditions. It is a linkage which is not necessary, determined,
absolute and essential for all time’ (ibid, p. 141).

The notion of articulation draws attention to how cultural processes involve
‘the contingent relations among practices, representations, and experiences
that make up the world’ (Slack & Wise, 2005, p. 126). Slack and Wise suggest
that in examining and discussing technological culture, it is valuable to think
about ‘technologies in terms of articulations among the physical arrange-
ments of matter, typically labeled technologies, and a range of contingently
related practices, representations, experiences, and affects’ (ibid, p. 128). See-
ing the networked city as processes of articulations therefore would involve
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considering how concepts, institutions, representations, and lived culture
are connected, and how these connections are made and can be re-made. A
valuable insight that is brought to the foreground by the notion of articula-
tion is that cultural meaning in daily life is not stable and not linear, and it
can be re-articulated when new connections are made or when old ones are
questioned. Hall (2005) writes that:

the so-called ‘unity’ of a discourse is really the articulation of different,
distinct elements which can be rearticulated in different ways because
they have no necessary ‘belongingness’. The ‘unity’ which matters is a
linkage between that articulated discourse and the social forces with
which it can, under certain historical conditions, but need not neces-

sarily, be connected. (ibid, p. 141)

Because networked city life is an emergent, the technologies, the everyday
experiences of them, and the discourses they are surrounded by are shifting.
The concept of articulation offers a perspective to look at how institutions,
technologies, legislation, interactions, and representations are brought
together. It also draws attention to how everyday life and concepts of tech-
nological innovation, such as ‘smartness’ and ‘seamlessness’, are articulated
through how these are represented and interpreted. An important point,
from the perspective of interaction design research, is how the concept of
articulation also could offers a mode for engaging with networked city life. In
this thesis I suggest that interaction design research, through a communica-
tive, culturally oriented practice, can work towards re-articulating discourses
of the networked city by designing and mediating new forms of cultural rep-
resentations. Engaging with the technocultural discourses of the networked
city is further seen as a valuable route for engaging with how meaning is
created in the meeting between everyday life and emerging technologies.

I see the concept of the ‘circuit of culture’, alongside those of representation
and articulation, as valuable for investigating the relationships between the
networked city and interaction design for a number of reasons. First, it high-
lights the centrality of meaning and cultural practices in the intersection of
emerging technologies and everyday life. Everyday life is made up by habits
and practices, but these are also accompanied by cultural expressions. Second,
it emphasises that the cultural meanings of concepts such as the networked
city, and the devices and technologies associated with it, are created and
circulated through the interrelations between multiple processes, such as
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everyday interactions, visual representations, advertising, product- design,
and public debate. Third, the cultural meanings of the networked city are not
singular or stable, but are interpreted and evolving through the continuous
interplay of different cultural practices. As such, the ‘circuit of culture’ is not
understood here as a formulaic model for analysis, but as a viewpoint for
interpretation and design.

2.5 Reflections on context and background

The fields and theories presented in this chapter make up the context that
this thesis works within. They establish issues and conceptual frames and are
the background for the content matter that I address. This background is also
the starting point for approaching the research questions that I introduced in
the Introduction.

The first research question is how the invisible landscape of the networked
city might be investigated and revealed through interaction design. This
brings together material, critical, and cultural perspectives on interaction
design with research on networked cities. Although this question is addressed
specifically through the design research practice discussed in the following
chapter, it also raises questions about the ontological status of the networked
city. Is the networked city something that can be revealed? Is it something
pre-existing that the researcher can simply investigate and make visible? To
clarify what I mean by ‘revealing through design’, it might be valuable to
again turn to theories of everyday life. Van Loon (2002) argues that ‘we will
not understand anything about everyday life as long as we seek to reduce it
to epiphenomena of hidden and secret “structures™ (p. 94). Everyday life is
heterogeneous and layered, and so too is the networked city. In proposing
that the networked city might be revealed through interaction design, I
simply suggest that aspects of its technical, unseen infrastructures might be
investigated, visualised and made culturally accessible.

Galloway (2004), drawing on van Loon, argues that social and cultural the-
orists, as well as designers of ubiquitous computing, need to ‘find new ways
of looking at the roles of technology in everyday life’ (p. 405).By ‘revealing’
the technological phenomena of networked city life, the motivation is to
contribute to how these technologies can be made accessible. To ‘reveal the
networked city’ is not to be understood as an agenda for uncovering and
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explaining pre-existing technical systems. Rather, this form of ‘revealing’ is
about designing expressions that propose ways of looking at and imagining
the emergence of networked city life.

The second research question is how interaction design might be used to gen-
erate, or discover, new perspectives on the networked city. This is addressed
through bringing together design practice and interdisciplinary analytical
discussions. Through designing new ways of visualising and communicating
technology, the motivation is, following Hall (1997), to re-articulate tech-
nocultural discourses of the networked city. By creating new links between
unseen technological phenomena and the city, I attempt to contribute to

the technological imagination (Balsamo, 2011) of everyday life and perhaps
stir or challenge the technical and cultural biases of the ‘technological
heritage’ (Feng and Feenberg, 2008). But the question of developing new
perspectives on the networked city is not only addressed through the design
practice and its outcomes, but also within the analytical work of bridging and
bringing together theories and concepts from different fields to make up new
conceptual formations. This is done in response to the research challenge of
developing an analytical, interdisciplinary position on the networked city and
interaction design situated within everyday life and culture. To illustrate this
I suggest addressing three underdeveloped disciplinary connections:

First, in the current research there is a gap between the dominant approaches
to the networked city, as illustrated by the smart city, and those found within
interaction design. Second, the networked city, and the urban and cultural
issues this might entail, are rarely addressed in interaction design and HCI
research. This two-way gap is reinforced by the difference of scale that the
fields work within. The smart city, both within commercial development and
research, places the emphasis on infrastructure and systems, governance, eco-
nomics or planning strategies (e.g., Caragliu et al., 2011; Hatzelhoffer et al.,
2012), while interaction design research typically address topics at the scale of
interfaces, devices, and use- and user-centred approaches.

Third, the cultural and the everyday are largely under-developed within

both research on interaction design and networked cities. Interaction design
research is still largely influenced by technology-centred HCI and methodol-
ogies originating within informatics and cognitive psychology (see Galloway,
2004; Balsamo, 20115 Dourish & Bell, 2011; Murray, 2013), while research on
the networked city is dominated by the largely technology-determinist smart
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city discourse (see Townsend, 2013; Greenfield, 2013) and macro-perspectives
on technologies in urban development within planning and geography (see
Graham, 2004b). By being confined to these technology-specific domains,
the cultural and the everyday are rarely considered in research on the net-
worked city and interaction design. Neither are the theoretical and practical
opportunities that might be found in the overlap between interaction design
and the networked city. Exploring and developing new interdisciplinary
frames and positions could therefore be valuable across these disciplines,
enriching both practice and analysis on multiple levels.

I suggest that these underdeveloped disciplinary connections represent a
potential that could be addressed by taking up the research challenge of
developing an analytical position on the networked city and interaction
design, and further situating this within everyday life and culture. This is
further connected to the research question of how we might investigate and
reveal the networked city through interaction design. And how might prac-
tices of explorative and communicative interaction design research contribute
to new perspectives on the emergent networked city? The specific research
questions are taken up in Chapters 3 and 4, while the challenge of developing
an analytical position is taken up in Chapter s.
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Chapter 3
Practice and methods

In this chapter I discuss the methods and approaches of the design research
practice that sits at the centre of this thesis. This practice draws on mixed
methods that span the making, communication, and engagement with how
the design outcomes ‘travel’ into and across culture. In this chapter I first
give an overview of ‘research by design’ and ‘discursive design’ as overarching
approaches. Second, I give an account of the /mmaterials films and their
place in the trajectory of the research, focussing on the practice of production
and dissemination. I also reflect on the cultural spread of the films and vis-
ualisations as discursive artefacts. Finally, I outline and summarise the main
methodological themes of the design research practice.

3.1 Practice-led design research

This thesis was developed through practice-led design research that borrows
approaches and directions from ‘research by design’. This approach sees
designs practice as a mode for inquiry, exploration and knowledge-building
(Morrison & Sevaldson, 2010). This mode of knowledge-building, for exam-
ple, uses design activities to explore a particular domain, where the research
is conducted through practical design experiments, interpretations, and
explorations. Koskinen et al. (2008) note that ‘a growing number of design
researchers pursue integrated approaches where design work and research is
interwoven. Accordingly, design work becomes inseparable from research’ (p.
46). In different variants, research by design approaches has been used across
areas of design and architecture (see Sevaldson, 2010; Hensel, 2012).

Sevaldson (2010) describes processes of research by design as connected

to ‘practice through research’, where the design practice is seen as a theo-
ry-building activity. Here, design practitioners engage in generative design
activities where ‘investigations are conducted within a first person perspective
combined with a reflexive mode making design knowledge explicit’ (ibid, p.
2). As research inquiry, practice-led research by design opens up possibilities
for generative, explorative, and innovative approaches, implying that ‘the
design practices by themselves have an inherent element of investigation,
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innovation and knowledge generation’ (ibid, p. 11). This view draws upon
Schén, both in the formulation of ‘reflection in action’ (Schén, 1983) and in
the ability to generate knowledge in explorative investigations of material.
This form of practice-led research by design, Sevaldson writes, is distinct
from the kind of knowledge-building found in ‘traditional’ sciences, in that
the research inquiry is not about hypotheses, problems, and problem- solv-
ing. Instead, it is oriented towards exploration and moves towards generative
discovery and critical exploration.

Koskinen et al. (2011) suggest a constructive approach to research by design
that seeks inspiration from engineering and social sciences, but that investi-
gates design-specific means and methods for research. These researchers refer
to the experimental science laboratory, the field of social research, and the
showroom as sites or directions for constructive design research. While they
see these sites as important foundations and starting points for developing
methods and theories in research by design, they also argue for moving
beyond these settings and research approaches.

In challenging and expanding the notions of research by design, Mainsah
and Morrison (2013) examine the importance of ‘inter-disciplinary and inter-
methodological experimentation as a mode of knowledge building’ (ibid, p.
153). These researchers argue for examining and developing relations between
how ‘design research may benefit from investigations, explorations and inno-
vations in the means of conducting and of conveying design research from
qualitative methods in the social sciences’ (ibid) alongside ‘the production

of knowledge by designing and via the acts of constructing design artefacts’
(ibid). Further, they see methodological experimentation as being needed ‘as
a continual feature of design research in the wider project of reflexive knowl-
edge building’ (p. 160) and argue for ‘the importance of methodological
innovation that allows design research to look into its practices, academically,
productively and through situated application’ (ibid, p. 161).

I suggest that the research presented in this thesis should be seen in relation
to this prompt for inter-disciplinary and inter-methodological experimenta-
tion, through academic inquiry across disciplinary fields, experimenting with
modes of online research dissemination (see Article 4), popular communica-
tion, and through a rich and multifaceted design research practice.
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Mainsah and Morrison suggest that ‘a diversity of design techniques drawn
from design practice can usefully inform ways design research is conducted
experimentally’ (ibid, p. 160), forming a methodological and dialogical mix
of ‘differently situated and generated approaches’ (ibid, p. 153). They further
argue that ‘this mix itself needs to be seen as a mode of experimenting

with knowledge production relating to design’ (ibid). I would extend this
argument by suggesting that if knowledge production is embedded within
the methodological mix of design research practice, then the outcome of this
knowledge production is deeply dependent upon the qualities and charac-
teristics of the design practice in question. In practice-led design research
inquiry, the themes and approaches, alongside the motivations, talents, and
competencies of the designers involved, are central to the forms of knowledge
and insight that can be generated. In this chapter I therefore focus on pro-
viding an overview of the specificities of the design research practice of this
thesis. These aspects are also taken up in detail in the publications (see Article
4), and are discussed further in Chapter 4.

3.2 Discursive design

While approaches from research by design inform this project as a knowl-
edge-building activity, the motivations and directions of the project can be
described by what I and others have termed ‘discursive design’ (see Arnall
& Martinussen, 2010; Morrison et al., 2011; Arnall, 2013¢; Knutsen, 2014).
Discursive design uses the languages and methods of design to investigate
‘relations between the meditational and the technical and that ... [connect]
communication, context and culture’ (Morrison & Arnall, 2011, p. 2).

In exploring and developing the notion of discursive design, we extend on
practices and concepts from ‘critical design’ (Dunne, 2001; Dunne & Raby,
2013). The concept of critical design opens up for a reflective, critical position
on technology and design research. Seago and Dunne (1999) describe the key
methodological factor in critical design research as:

... using the process of invention as a mode of ‘discourse’, a poetic
invention that, by stretching established conventions, whether physical,
social, or political, rather than simply affirming them, takes on a radical
critical function, a material critical theory, or what Dunne terms a
‘parafunctionality’. (p. 17)

66



Chapter 3 Practice and methods

In the context of ubiquitous technology, this ‘radical critical function’ of
design can be described as ‘a critical medium for reflecting on the cultural,
social, and ethical impact of technology’ (Dunne, 200s: xii). Drawing on criti-
cal design, DiSalvo (2012) has proposed ‘adversarial design’, which uses design
to take adversarial, and often radical, political positions. DiSalvo argues that
design practice could be used both for providing the means for taking action
towards social and political issues, and for bringing awareness to these kinds
of issues by making them apparent and known (DiSalvo, 2009).

Our discursive design approach builds on the legacy of critical design, but
whereas critical design approaches are concerned with speculation and art-cen-
tred contexts, discursive design emphasises ‘the communicative and rhetorical
abilities inhabited by objects and the processes that go into shaping them’
(Knutsen, 2014, p. 127). And whereas DiSalvo’s approach to adversarial design
is directed towards raising and critiquing specific social and political issues,
we do not argue that this discursive design process is necessarily provocative,
subversive, or ‘critical’ in the way that critical design and adversarial design
typically are. The important similarity to critical design is the use of design
artefacts and communication to challenge the assumptions and preconditions
of emerging technologies, and using the processes and tools of interaction
design to critically rethink the opportunities and challenges of the technology.

As discussed in Chapter 2, critical design has been critiqued for being overly
self-reflexive and for limiting its communicative scope to art-related contexts
(Malpass, 2014). With discursive design, our motivation is to put conceptual-
isation and communication of technology into a wider cultural frame. This is
realised through a design practice where the processes, tools, and languages of
interaction design are combined with rhetoric and visual means to investigate
and communicate new relationships between technology and culture. Here,
the design of discursive artefacts, like online films, is understood as a cultural
production that contributes to circulation of meaning. Further, seeing
discursive design in the context of everyday life also involves stepping beyond
studies of use to include the cultural materials and expressions that accom-
pany new technologies into daily life (Michael, 2006). Therefore, in devel-
oping a discursive, culturally situated approach to design research, we have
taken a strong mediational focus and emphasise communication. Discursive
design embodies the notion that the communication of ideas, concepts, and
arguments through mediated design artefacts can be essential to both creating
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effective interactive products, and to ‘provoking discourse in and around
technology-centric research’ (Arnall & Martinussen, 2010, p. 119).

In Article 1 we suggest that one way of conceptualising the outcomes of
discursive design is by seeing these communicative artefacts as ‘boundary
objects” (Star & Griesemer, 1989). Star and Griesemer introduced the concept
of boundary objects to describe objects that can be used to translate between
fields or contexts and that are ‘both adaptable to different viewpoints and
robust enough to maintain identity across them’ (p. 1). When design research
is mediated through online social media, online film may be seen as a
boundary object that can inscribe complex and difficult aspects of design
research in a broad public discourse. As these media artefacts act in an online
social media context, they are embedded into diverse mediational forms such
as news, blogs, and discussions forums, where they are used to support and
discuss many perspectives and viewpoints. As designed boundary objects,
online media artefacts may have the potential to initiate and contribute to
discourses around emerging technology.

Morrison et al. (2010) suggest that in analysing this mode of design as discur-
sive practice, it needs to be understood as a communicative whole that brings
together ‘a complex of design knowledges and practices and their articulation
through media and products’ (ibid, p. 3). This further needs to be seen more
widely in terms of addressivity and articulation and through highlighting the
rhetorical in design (ibid). Drawing on Bakhtin (1986), Morrison et al. write
that the notion of addressivity is central to how discursive design is ‘realised’,
in that it acknowledges that all discourse is socially shared and draws on

a ‘dialogical interplay with other voices and social, cultural and schematic
conventions and emergent practices’ (ibid).

In investigating and revealing the networked city through discursive design, it
is therefore important not to simply design visualisations, but to also involve
the creation and circulation of cultural meaning. This approach to design
research emphasises the potential for design practice to both explore and
communicate what is technically and culturally obscured.
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3.3 Practice

The methodological approaches outlined above came together in multiple
ways, through a collection of collaborative design research projects. The moti-
vation driving the practice has been to find ways for using interaction design
to take part in and work towards re-articulating discourses of emerging
technologies, both within design and towards broader cultural contexts. This
is reflected in the research question of investigating and revealing the invisible
structures of networked city life through interaction design, and has provided
a frame for both analysis and approach.

The design research that this thesis comes out of was developed by a small
team of interaction design researchers at the Oslo School of Architecture

and Design (AHO). The central members included Jorn Knutsen, Timo
Arnall, and myself, alongside a wider network of international designers and
researchers providing input and reflections on work as it progressed. Key
among these were Jack Schulze and his colleagues at the London-based design
studio BERG, Even Westvang at Bengler in Oslo, as well as Professor Andrew
Morrison and our colleagues at AHO. Our collaborative practice is founded
on the broad set of backgrounds and competencies found within the core
team, including industrial- and graphic- design, music, filmmaking, pho-
tography, electronics, and programming, as well as architecture and urbanism.
Alongside the research projects presented here, the team has been involved in
teaching interaction design at the master’s level at AHO and lecturing interna-
tionally at academic and popular events, as well as taking part in other creative
design projects within both research and commercial contexts.

The work presented in this thesis started in 2007 as a part of the research
project Touch (see Arnall, 20132), which focussed on exploring interactive
potentials with RFID. From 2009 onwards it continued through the research
project YOUrban, exploring and analysing networked cities, social media,
and design. Over the next sections I will look more closely at the body of
work that we have called the /mmaterials project.

3.3.1 The Immaterials project

‘The Immaterials project consists of a collection of films, images, artefacts, and
written materials created in the process of exploring, conceptualising, and
communicating the complex and often invisible technological phenomena that
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networked, interactive products and services are made up of. To introduce the
project I will briefly look at the origin and application of the term ‘immate-
rials’ itself. The term was first used in discussions within the design research
team (the AHO group together with designers from BERG) as a shorthand for
describing the material qualities we discovered while exploring visualisations
of RFID in the Touch project. The term was later taken up across our research
and within BERG’s commercial design practice, where it was used for com-
municating the complexities of what the BERG designers called ‘connected
products’ (products that are intrinsically connected to the web, such as BERG’s
‘Little Printer’ [see bergcloud.com]). Schulze (2009) writes:

The products we design now are made with new stuffs. Service lay-
ers, video, animation, subscription models, customisation, interface,
software, behaviours, places, radio, data, APIs [application programme
interfaces] and connectivity are amongst the immaterials for modern
products. (online)

BERG designer Matt Jones has further summarised and discussed the
concept of immaterials using sociality, data, radio, and time as key examples
(Jones, 2009). In our research practice at AHO we have taken up the concept
of immaterials with a different emphasis, shifting the focus from developing
products and interactions towards conceptualising and communicating the
material and spatial qualities of the immaterials themselves, specifically by
extending the notion of immaterials towards investigating and revealing the
phenomena of the networked city. It has been fruitful to see the technical
phenomena of the networked city as forms of immaterials to emphasise how
radio, wireless communication, data, and positioning technologies are a fun-
damental part of the construction of networked cities (Martinussen, 2012).

The term immaterials emerged early in the process as a means for description
and discussion through explorative, collaborative design practice, and was
later put to use for framing and communicating in terms of popular online
culture. But the term immaterials also has some specific limitations or
weaknesses, in relation to the research questions the visualisations came out
of. The term immaterial suggests that the technological phenomena of the
networked city is somehow immaterial or intangible, while the visualisations,
on the contrary, show how these phenomena, even if they are invisible,

are highly tangible as material and spatial structures. Across our research

we therefore see ‘immaterials’ not so much as a descriptive term, but as an
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evocative way of naming and drawing attention to the overlooked and often
unseen technical structures of urban life.

The first part of the Immaterials project was launched in 2009 with the film
Immaterials: Ghost in the Field (Arnall, Schulze & Martinussen, 2009), and
was followed by Immaterials: Light Painting WiFi (Arnall, Martinussen &
Knutsen, 2011) in 20115 the latest instalment was the film and online research
publication Immaterials: Satellite Lamps (Martinussen, Knutsen & Arnall,
2014). This film series brought together visualisations of technology with doc-
umentary elements showing the production of the visualisations. In this thesis
I have chosen to emphasise these three main /mmaterials films as visualisation
and communication projects. However, the production and dissemination of
these three films is only part of the practice that made up the overall Immate-
rials project. This is illustrated by the 2013 exhibition Immaterials, curated by
Honor Hargar (2013) for Lightroom in Brighton (UK), where a range of dif-
ferent artefacts and films from the project were collected. Including both early
experiments, such as the RFID Pen (shown in Article 1 as part of the visuals
experiments section [Arnall & Martinussen, 2010, p. 116]) and Robot Readable
World (Arnall, 2013b), an experimental film by Timo Arnall made up of found

footage of computer vision interfaces and demonstrations.

My strand of the Immaterials project is concerned with the networked city
and how it can be conceptualised. I have therefore chosen to focus on the
three main Immaterials films and how they visualised and communicated
RFID, WiFi, and GPS in the context of the networked city. In the following
sections I give an account of each of these films, addressing their position
within the design research practice, the motivation behind them, the process
they came out of, and their general dissemination and reception.

3.3.2 Immaterials: Ghost in the Field (2009)

Immaterials: Ghost in the Field is a film about visualising RFID. RFID, or
‘Radio Frequency Identification’, is a technology commonly found in elec-
tronic ticketing systems, logistics systems, and access cards. The technology
allows for the wireless interaction between two objects that are placed in
close proximity to each other; a reader and a tag (e.g., one embedded within
a plastic metro card like London’s Oyster system [Figure 3.1]). An RFID
reader has an antenna that sends out an electromagnetic field. An RFID tag
consists of a smaller antenna and a computer chip. When an RFID tag gets
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Figure 3.1. A London Oyster card RFID reader in context. Credit: Timo Arnall.

within the field of the reader, it receives a charge through electromagnetic
induction. This turns the chip on and initiates a small bit of communication
between the reader and the tag; a typical case is the updating of travel credit
on an electronic metro card. Immaterials: Ghost in the Field is a four-minute-
long documentary that explains the operation and use of RFID by showing
visualisations of the ‘readable volume’ between an RFID reader and tag. The
film also shows the technique and process invented for creating these visual-
isations (Figure 3.2) and discusses how RFID can be understood as a spatial
and material phenomenon.

In the context of the networked city and interaction design, RFID is an
interesting technology. Over the last decade, with the introduction of elec-
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Figure 3.2. Still from the film Immaterials: Ghost in the Field showing a visualisation of the
readable volume around the RFID tag inside an Oyster travel card.

tronic ticketing, RFID has become commonplace in everyday life in many
cities. An electronic ticketing system, like London’s Oyster card, works by
having a network of readers on buses and tube stations. For the individual
user the swift ‘tap and beep’ interaction of electronic travel cards has become
one of the ways in which the networked city gets enacted, while at an urban
level, the digital traces created by each of these individual interactions
together make up detailed, aggregated data-sets of how public transport is
used. These data-sets have many potential uses. In London, researchers at
University College London have used these data-sets to create visualisations
of how people move through the city (Roth et al., 2011). While in urban
planning the datasets have been used for transport planning (Eltis, 2013), the
same datasets have also been re-contextualised by the design studio Mudlark
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through the game ‘Chromaroma’ (chromaroma.com). Here, Oyster card
interactions were used as the input for a city-wide urban game where players
collected points through commuting. As these examples illustrate, in the con-
text of the networked city, RFID is interesting both because of its ubiquitous,
everyday use, and also because it points towards possibilities for how both
playful and utilitarian interactions and systems for the networked city might

be developed.

Motivation

Around the years 20062009, when the Touch project was initiated, RFID
was becoming a part of industry, daily life, and aspects of public debate. In
corporate research across logistics systems and computing industries, RFID
was discussed as a building block for a much-anticipated ‘Internet of Things’
(IoT) (EPoSS, 2008). In parallel, RFID-based ticketing and access systems
were becoming embedded in daily urban life, replacing paper tickets and keys.
In popular culture, RFID has been represented as a powerful tracking technol-
ogy (a much-used trope in crime shows like C.S.7. and action films like Casino
Royal [2006]). Here, RFID is often wrongly connected with GPS to create an
imaginary system that allows for tracking RFID tags with satellites.

The public debates about RFID during those years were concerned with
issues surrounding tracking and privacy. In the United States, religious and
anti-government activists rallied against RFID, using the term ‘spychips’
(Albrecht & Mclntyre, 2005) to describe RFID as a technology that allowed
for governments and corporations to track peoples’ movements and activities.
With the Touch project, our motivation was to address RFID as a material
for interaction design; we attempted to go against and beyond the industrial
focus on infrastructure and logistics, as well as to examine and challenge
myths about the technology (Arnall, 2013¢).

Process

As discussed in Article 1, our initial approach to re-contextualising RFID
was to use the design of interactive products to illustrate how its potential
use could be shifted from industrial, utilitarian contexts to playful, domestic
contexts (see also Martinussen et al., 2007; Johansson, 2009). This involved
inventing a series of prototype products that were communicated through
online film, including the media player Skd/ (Figure 3.3). Alongside these
experiments in product-development and communication, we developed
research and teaching materials for doing interaction design with RFID.

74



Chapter 3 Practice and methods

Figure 3.3. Skil is a token-based media player for children, where RFID tags embedded in toys
are used to control media content, such as films and pictures. With this product we wanted to
re-imagine RFID aesthetically and contextually, thus getting away from utilitarian, industrial
applications and moving towards playful, domestic settings emphasising materials, colours,
and interactions (http://www.skaal.no).

Here, we focussed on using ‘product reviews of existing RFID products

together with illustrations to attempt to communicate how to ‘design with
RFID’ (Martinussen & Arnall, 2009).

This process of designing prototypical products was valuable in conceptualis-
ing particular use-cases for RFID and discussing potential product areas, but
in our experience from teaching and following online discussions of the films,
these products did not work towards conceptualising the material qualities

of the technology itself. We therefore made a methodological shift in our
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practice, from re-contextualising emerging technologies through products to
conceptualising and explaining technological materials through visualisations.

As explained in the film Immaterials: Ghost in the Field, one of the central
problems and possibilities of designing with RFID is that the interactive ele-
ment (radio waves), which operate by proximity, are invisible. In the film we
show the technique we developed for visualising the ‘readable volume’ of an
RFID interaction using ‘light painting’. Light painting is a technique where
a moving light source in a dark environment is captured with long-exposure
photography, creating traces of the light's movement in the resulting image.

In our visualisations, inspiration is drawn from the history of using light
painting for making visible phenomena that we cannot normally see, such as
movement. In the early 1900s, Frank and Lillian Gilbreth used light painting
to study the movement of factory workers, with the purpose of simplifying
work-patterns (see Article 4, “Visual Exploration’). In the 1940s and 1950s,
Gjon Mili used light painting in a similar way, but with a more expressive
purpose. Most famous are Mili’s L/FE magazine photographs of Picasso
‘painting’ in the air with a torchlight (Baldassari et al., 1997). Here, however,
we were more interested in his photographs of figure skater Carol Lynne,
where light sources on her skates are used to capture traces of her switls,
making her movements visible (Figure 3.4).

In the context of comics, McCloud (1994) writes and draws about visual lan-
guages for expressing invisible phenomena. McCloud emphasises how mak-
ing the invisible visible through illustrations or images involves abstraction
and highlighting, as well as relating to established visual codes. In comics,
this has evolved into tropes such as motion lines for showing moment or
action, ‘Kirby krackle’ (named for comic book artist Jack Kirby) for showing
invisible energy fields, and dotted lines for showing something that is hidden
(ibid; Kirby Museum, 2011). In developing our visualisations, we drew inspi-
ration and guiding principles from how abstraction and visual codes are used
in illustration and comics. In finding ways for explaining and expressing the
technical, material qualities of RFID (and later WiFi and GPS) as visualis-
ations, central questions were, therefore, which characteristics to bring to the
foreground, how these could be abstracted and communicated, and how we
might use existing visual codes in expressing these characteristics.
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Figure 3.4. One of Gjon Mili’s ‘light painting’ photographs of figure skater Carol Lynne
(1945). Here this photographic technique is used to overlay the patterns of her movements
with a static, mid-swirl image. Credit: Gjon Mili.

With RFID, we wanted to emphasise how the technology allows wireless
interaction that works on proximity. In our interpretation, the central quality
of RFID is where the tag can be read by the reader. To arrive at this we drew
on experience from making interactive products and detailed technical explo-
rations. Our visualisations therefore put the shape of the field in the fore-
ground, abstracting the readable volume to only showing the edges as dotted
lines and using animations of cross-sections to show the volume itself (see
Figure 1.3). How this abstraction is expressed in the film is again connected
to iterations and explorations of photographic technique (Figure 3.5), writing
code, and building hardware (Figure 3.6).
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Figure 3.5. The studio setup for shooting light paintings of the London Oyster card shown in
Figure 3.2. The most important aspect of this setup was how lighting and exposure could be
controlled to create good light painting photographs.

Inventing a technique for visualising RFID also involved developing a way
of communicating these visualisations. In making the film, we combined the
visualisations with elements of documentary filmmaking. The film shows the
techniques and methods for making the images alongside the end results. As
such, conceptualising RFID through visualisation works as a combination
of explanation and expression. As a documentary, the film explains how the
technology works by explaining the technique for visualising it. Showing the
process of making the visualisation is thus also an important part of making
the technology visible.
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Figure 3.6. One of several versions of the RFID probes developed for creating the visualis-
ations. This probe used a SonMicro RFID reader to detect the presence of an RFID tag. A
piece of custom software turned this detection signal into a short flash of an LED.

Immaterials: Ghost in the Field marked the beginning of the Immaterials
series. In our design research practice it represents a methodological shift
away from interactive products and case studies in the HCI tradition,
towards a cultural and communicative turn with an explicit focus on making
materiality of invisible technologies accessible.

Dissemination and reception

Immaterials: Ghost in the Field was launched online in October 2009 as a
film embedded inside a blog-post on the Touch project’s website. The initial
reception of the film was also documented and written about on the website:
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In the two weeks since we launched our film /mmaterials we've seen it
spread across the Internet, going much further than we anticipated for
such an esoteric exploration! So far it’s been covered by Infosthetics,
Slashdot, PSFK, Fast Company, Popular Science, i09, Wired, Gizmodo
(FR, JP), Microsiervos, Make Magazine, Gizmologia, Influxinsights,
WonderHowTo, Amal Graafstra, William Gibson and Warren Ellis
amongst many others. (Arnall, 2009)

The film had been viewed online ca. 207,000 times (by 23 March 2015) and
had been taken up across a broad range of contexts. The majority of activity
around the film was in relation to design and technology: popular technology
websites, engineering forums, interaction design magazines, electronic arts,
DIY electronics, etc. Even though the film travelled far and was taken up in
the design literature, education, and in exhibitions (see below), it did not
enter the broader popular web culture and traditional media in the same way
as the following /mmaterials ilm did.

3.3.3 Immaterials: Light Painting WiFi (2011)

Immaterials: Light Painting WiFi is a 4:50-minutes-long film about visualising
how wireless, digital communication networks are a part of the urban
landscape. The film shows the development and use of a technique for
visualising the signal strength of WiFi networks using urban photography
and light painting. WiFi is a standard for small-scale wireless broadband
communication that uses high-frequency radio to transfer data. WiFi net-
works from cafés, businesses, and peoples’ homes often leak into streets and
parks, bringing a form of fragmented connectivity into the city (see Article

2 for a detailed explanation of the technical aspects of WiFi in cities). In

the opening of Immaterials: Light Painting WiFi we see the team building

a WiFi measuring rod, which is an instrument for surveying the landscape

of wireless networks (explained in the film and in Article 2). The operation
of this instrument is explained with subtitles alongside footage of the rod
being demonstrated (Figure 3.7). Over the remainder of the film we see the
designers using this instrument to light paint cross-sections of WiFi networks
in different urban environments.

WiFi has a number of characteristics in common with RFID in the context

of the networked city: first, because it is based on radio waves it, too, is
invisible. Second, WiFi has become a common, and often overlooked,
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N

Figure 3.7. In this still from Immaterials: Light Painting WiFi we see the WiFi measuring rod
being used. The rod consists of a four-metre-high column of LED lights and a WiFi receiver.
The height of the light column is controlled by the strength of a chosen WiFi network. When

the rod is moved through space and photographed using long exposure times, it draws a cross-
section of the signal strength of the network.

part of everyday networked life in many cities. Third, WiFi has emerged
rapidly as part of a conglomerate with other, more discussed technological
developments, most notably mobile computing devices such as smartphones

and tablets. In 2004, Graham wrote about the status of the contemporary
networked city, noting that:

... the new “Wi-Fi’ services, which allow people with laptops to connect
wirelessly to the Internet at fast speeds are, initially at least, only going
to be available in airport lounges and selected chains of branded coffee
shops and petrol stations. (Graham, 2004b, p. 20)
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Figure 3.8. In this still we see a full version of the WiFi graph created by the process shown in
Figure 3.7.

In 2010-2011, when this film was made, smartphones and laptops had
recently become commonplace, as had WiFi networks. The activity of search-
ing for and connecting to WiFi networks in cafés, at friends” houses, or wher-
ever a signal could be picked up across the city had become a part of net-
worked city life. These interactions were, and still are, reliant on technically
complex and often obscure interfaces that require the user to navigate lists of
network names, Internet protocol (IP) addresses, and password encryption
protocols. WiFi has also become a part of the visual urban landscape through
markings and signage advertising its existence, for example, in cafés that offer
WiFi to their customers (Morrison & Arnall, 2011). WiFi has not been a
trope in popular entertainment in the same way as ‘RFID as tracking device’,
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Figure 3.9. In a still from Sherlock, the BBC’s modernisation of the Sherlock Holmes character
(Thompson et al., 2012), the detective uses the network names (in several languages) that
show up on the WiFi interface of his MacBook to deduce that assassins are in the neighbour-
hood. Here, the common experience of searching for WiFi networks is used as a humorous
shorthand for placing Holmes in the contemporary networked city (Martinussen, 2012).
Screenshot by the author.

but rather shows up in the narrative texture of shows that take place in the
present, such as the BBC’s modern-day series Sherlock (Figure 3.9).

Motivation

After making Immaterials: Ghost in the Field, we analysed and discussed what
other immaterials of networked city life might be; from smartphone sensor
data to GPS. We collaboratively sketched out how these might be explored,
visualised, and communicated. With [mmaterials: Ghost in the Field the focus
was on the material, interactive qualities of the technology, but in going for-
ward our motivation was to also focus on visualising urban and spatial char-
acteristics of technologies of the networked city. We chose to pursue WiFi
because this technology represents the foundational premise for networked
city life: the network itself. While RFID points out what we are interacting
with, wireless networks are what we are interacting through. As such, WiFi is
one of the prototypical technologies of the networked city.

Immaterials: Light Painting WiFi was also motivated and inspired by research

on the networked city and critical perspectives on ubicomp (as discussed in
Chapter 2). We wanted to address Mitchell’s evocative descriptions of the
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Figure 3.10. Still from Immaterials: Light Painting WiFi. Here we see a university WiFi network
spreading into a park. The dotted lines of the graph make it possible to see through it, thereby
placing the visualisation in environment without obscuring the space behind it.

networked city as an ‘electromagnetic terrain’ by attempting to survey this
landscape. Bell and Dourish (2007) argue against the dominant focus on
the ‘proximate future’ in ubicomp and suggest that a ubicomp of the city is
already here as a part of the messiness of everyday, networked life. By visual-
ising WiFi, we wanted to take up this argument and to show the networked
city as a present, everyday reality.

In examining the emergence of the networked city, Greenfield (2009) argues
that ‘the complex technologies the networked city relies upon to produce its

effects remain distressingly opaque, even to those exposed to them on a daily
basis’ (online). This argument resonates with the motivation and direction
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Chapter 3 Practice and methods

of Immaterials: Light Painting WiFi as a discursive design project and the
methodological move of the Immaterials project towards visualising and
communicating complex, everyday technical phenomena.

Process

The process of making the WiFi visualisations is shown in detail in the film
itself as well as being discussed in Articles 2 and 3. Here, I will summarise a
few aspects for situating the film within the trajectory of the project.

The RFID visualisations showed the technology in a dark studio, detached
from the contexts in which it might be encountered in daily life. With WiFi
our motivation was not just to create visualisations of the technology, but
rather to show its place in the city, thereby using visualisations for contextual-
ising the networked city in the city. We explored visualisation techniques and
aesthetic qualities for highlighting wireless networks as urban phenomena
that operate on the scale of architecture. This included elements such as the
size and scale of the visualisations, the choice of locations, and the graphic
qualities of the graphs (Figure 3.10). Urban photography was here used to
show the phenomena of WiFi in the streets where it takes place, using urban
spaces as a frame of reference (Figure 3.11 and Figure 3.12).

As with Immaterials: Ghost in the Field, this film also used documentary
elements in contextualising invisible technology. The wireless networks were
explicitly made visible in the visualisations, but also implicitly made visible
by showing the process of creating these visualisations. Documentary film-
making was used to show both the technique and the fieldwork, emphasising
that this film was not only about visualising wireless networks, but also
about exploring the networked city. By not using voice-over and interviews,
as in the previous film, this film focussed on showing the process rather
than explaining it. This was part of a deliberate choice to move beyond a
pedagogical explanation of technology, towards a more open-ended way of
articulating an expressive awareness of everyday technological phenomena.

Dissemination and reception

Immaterials: Light Painting WiFi was published in February 2011 as a film
embedded in articles on the websites for the research projects YOUrban and
Touch. The reception and propagation across different cultural contexts over
the first year was later documented and discussed in a website article entitled
‘Visualising WiFi for the Masses’ (Martinussen, 2012):
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Figure 3.11. Cross-section of a WiFi network leaking out of an Oslo apartment building and

into a snowy street. The shifts in signal-strength are most likely created by walls inside the
apartment.

86

A year ago we released our film /mmaterials: Light Painting WiFi. Since
then the film has been viewed over a million times and spread far across
the Internet, finding its way into many different contexts and taken up
in various fields. It has received broad international coverage through
traditional news media, design magazines, television, radio, popular sci-
ence, exhibitions, awards, books, and research. It is still being discussed
on blogs [and] websites and is still being reported and shared on social
media. In many ways, the film has become a part of popular culture.
(online)
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Figure 3.12. A WiFi network along a busy road in Oslo.

As of 23 March 2015, the film had been viewed approximately 1.4 million
times across the web. It has been taken up across both online and offline pop-
ular media, in education, exhibitions, social media, and in other research. The
cultural spread of the film is elaborated upon in Chapter 3.5 and in Article 3.

3.4.4 Immaterials: Satellite Lamps (2014)

The Satellite Lamps project included two connected elements: first, it was a
film about visualising how GPS is shaped by urban space. Second, it was an
experimental online research publication that gave a detailed account of the
production of the film, alongside a discussion of GPS as a technology with

a rich and layered cultural history (see Article 4). The film showed a series of
lamps that were designed to receive signals from GPS satellites, and to adjust
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Figure 3.13. Still from Immaterials: Satellite Lamps. Here we see a single ‘satellite lamp’ placed
along a road in a light-industrial neighbourhood of Oslo.

their brightness according to the quality of these signals. The lamps were
placed in urban environments and photographed over time, using time-lapse
photography. The resulting image-sequences showed the patterns of GPS
accuracy flicker and shift as satellites moved across the sky and their radio-
signals got blocked by buildings. As with Immaterials: Light Painting WiFi
the film is a short documentary where we see a team of design researchers
bringing a set of instruments (here, the satellite lamps) into the networked
city to explore an aspect of its invisible landscape (Figure 3.13).

The Satellite Lamps publication presented the design research practice of
exploring and developing visualisations of how GPS accuracy in cities shifts
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Figure 3.14. In this still from Immaterials: Satellite Lamps we see a satellite lamp placed by a
fjord, receiving a consistent and strong GPS signal. In the film we see the lamps in a sequence
of environments that roughly corresponds to the history of GPS: from naval warfare (hence
the fjord) , to car navigation, and finally to pedestrian use.

over time and space. This was a detailed and thoroughly documented account
of aesthetic choices, technical tangles, and communicative concerns using

a host of different media types, including images, drawings, and films. The
publication also contained an essay outlining the history of satellite naviga-
tion from a military vision to everyday urban technology (Figure 3.14).

In Article 4, I go into detail about placing GPS in the context of the net-
worked city and interaction design. Here, I will point to three aspects in the
context of the Immaterials project. First, GPS operates on a different scale
than both RFID and WiFi. GPS is a system that in theory can be used to
locate anything, anywhere there is a view of the sky. It is fundamental to all
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forms of locative technologies, upon which both implementations and visions
of the networked city rest. Second, GPS is not a background phenomenon,
but an interactive technology where a person, typically using a smartphone

to navigate the city, is on one end, and a constellation of satellites is on the
other end (see Article 4). When we use mobile, online maps, or locative social
media like Foursquare, we interact with these satellites in real-time. Third, at
the same time that GPS allows for playful, social smartphone interactions,

it is a geopolitical, military technology created by the US government. The
political and economic aspects of GPS are central to its history from the early
1960s to today. As such, GPS illustrates how the networked city is entangled
with complex and often contested infrastructures, political agendas, and
unpredictable socio-technical changes.

Motivation

When Apple introduced GPS into its iPhone in 2008, the discussions in
our design research team centred around what this would mean for the net-
worked city. Mobile devices with wireless connectivity had already brought
the web into people’s pockets and out into the city. The addition of GPS
had the potential of connecting the web to our location in physical space,
more deeply weaving together urban and digital life. In connecting mobile
computing with physical space, GPS is therefore central to networked city
life. But in cities, GPS is also prone to being unreliable and having unpre-
dictable shifts in accuracy due to the presence of tall buildings. In critiquing
the vision of ‘seamlessness’ within HCI, Chalmers and Galani (2004) discuss
GPS shadows from buildings as one of the fundamental ‘seams’ of ubicomp.

We were intrigued by how GPS entails spatial interaction, yet the spatial
formations of the city contradict the fundamental principle of GPS, which
is line-of-sight to the sky. The landscape of GPS in the networked city is
therefore a continuous negotiation between satellite geometry, the built
environment, and our movements through the city.

Process

The process of creating Immaterials: Satellite Lamps is presented and discussed
in Article 4. In placing Satellite Lamps in the research trajectory of the thesis,
here I take up two aspects: first, the attempt to visualise GPS was a deliberate
challenge for further exploring the /mmaterials project as practice-led design
research. Second, the design of the online publication itself was an exploration
of potentials for both doing and communicating practice-led design research.
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Figure 3.15. This image shows an early attempt to visualise GPS by light painting a heat map
of accuracy along the ground. As discussed in Article 4, this technique proved to be unsuccess-
ful because it did not account for the shifts in accuracy caused by the continuous movement of

GPS satellites.

First, because of its scale and complexity, exploring and visualising GPS

was challenging both on a practical and conceptual level. In taking up this
challenge our intention was to push the Immaterials project further and to
iterate on what we had learnt from designing and developing the previous
films. But Satellite Lamps also represented a meta-challenge as practice-led
design research. After two relatively successful visualisation projects, this was
an attempt at ‘repeating the experiment in an explorative sense, and to see
what we could do with the knowledge and insights built in the course of the
previous projects. This means that Satellite Lamps was not just motivated by
the prospect of making GPS visible, but also the opportunity to purposefully
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Figure 3.16. This image shows satellite lamps being shot as a time-lapse sequence using a
motorised, moving camera-rig.

observe, document, and reflect on the whole process of a discursive design
research project.

Second, the Satellite Lamps project was an exploration of potential modes for
both doing and communicating practice-led design research. In all the films
there is an element of documentary that works in parallel with the visualis-
ations. Showing how the visualisations are made is part of contextualising and
explaining them. With the Sazellite Lamps publication the intention was to
experiment with how we could ‘make visible’ the whole design research pro-
cess. In the Satellite Lamps publication the film is embedded within an online
account of its making, taking practice and communication as the main focus
and using extensive documentation and reflections of the whole process, from
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Figure 3.17. A large part of the Satellite Lamps project consisted of location scouting and field-
work; we used the lamps to explore how different urban environments shapes GPS signals.

research into the technicalities and histories of GPS, unsuccessful experiments

(Figure 3.15), product design (Figure 3.16), and fieldwork (Figure 3.17).

Dissemination and reception

Satellite Lamps had just been published online as of the original writing of
this thesis (August 2014) and the extent of its spread across the web is still
uncertain. Initial responses suggest that Sazellite Lamps have not reach the
same kind of audiences as Immaterials: Light Painting WiFi, but has instead
been shared and responded to within interaction design research and technol-
ogy communities. The complexity of GPS, and of the project itself ,could be
the reason for the limited popular uptake. Yet, on a different level the project
has been taken up as an example for practice-led research, presented and
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discussed at conferences and events, as well as being exhibited internationally
(see below). An interesting point is that the project has been included in the
exhibition DREAD (see below) for offering a critical perspective on GPS, as
well as recommended in a popular article on the official Facebook site for the
Air Force Space Command; the US Department of Defence agency responsi-

ble for the operation of GPS.

3.5 The work in the world

In this section I will present a collection of different aspects of the cultural
circulation of the films and their imagery. For reflecting on the ‘work in the
world’ I draw on the relational model of the ‘circuit of culture’ discussed in
Chapter 2. Du Gay et al. (2013) write that ‘... analysing the production of
a cultural artefact in the present day involves not only understanding how
that object is produced technically, but how that object is produced cultur-
ally; how it is made meaningful ...” (p. xxxi). This, they observe, happens
throughout the production and circulation of cultural artefacts in different
processes. Further, Hall (1997) writes that cultural meaning is made through
both encoding and decoding. Both interpretations and re-interpretations
of the films across different disciplinary boundaries, discursive fields, and
cultural contexts contribute to how the films become part of the cultural
landscape of the networked city.

Throughout their circulation, the films and imagery have been engaged

with by different groups in different ways, and have contributed to multiple
discourses about networked cities. This circulation has further fed back into
our own practice, where we have also engaged with the uptake of the films,
and as such taken part in their circulation on different levels. This research
project is not a study of cultural circulation and participation in particular,
however. We have not performed online ethnography or similar methodolo-
gies that would allow for insights into how specific groups or audiences have
responded to the films. To follow the circulation through different cultural
contexts has instead been a part of situating and contributing to the design
practice and reflection. As I discuss in this section, it allows for multiple per-
spectives on the work, as well as illustrating the discursive potential of online
communication integrated into design research.

94



Chapter 3 Practice and methods

To present and reflect on the cultural circulation of the films, I have chosen
to give brief accounts through a set of anecdotes. Following Michael (2012),
‘anecdote’, as a method, can allow for a ‘focused form of accounting’ where
complex and layered processes can be presented as distinct fragments that
together give an impression of the whole. With the anecdotes I have collected
here, the intention is to give an overall impression of what the work has done
in the world, while also showing specifics. This section is also accompanied
by Appendices A-D, where more documentation and reflections about the
project and its cultural circulation is written up as a series of web-articles

published during the project.

Anecdote 1: Watching the numbers

In Berlin, on a Sunday morning in February in 2011, we first showed Imma-
terials: Light Painting WiFi to the world. We got ourselves a spot in an open
track at a design and technology conference called Cognitive Cities. 1 talked
for twenty minutes to an audience of about thirty people about our explora-
tions of the networked city, and ended with a showing of the film. The night
before we had uploaded and published a web article with the embedded

film (Appendix A), and now we used the conference’s social media channels
(Facebook and Twitter) to distribute the URL. We spent the rest of the day in
a café outside the conference venue, following up the spread of the link across
our social media networks and beyond through re-postings and sharing.

First, the film got picked up by the conference audience, then it spread across
social media within fields related to technology and design, and then quickly
got written about on large technology and design websites like Gizmodo,
Engadget, and Wired.

By the end of the first day, the number of people who had seen Immaterials:
Light Painting WiFi had grown from the thirty or so people at my pres-
entation to about four thousand online. The next morning, after the film
had been shared and viewed across North America, the viewing figures had
reached almost ninety thousand (Figure 3.18).

For weeks, the first thing we did every morning was to check the numbers,
collect referrals and articles, and answer all sorts of emails. In total, all the
films related to the Immaterials project have had upwards of 2.5 million plays
(i.e. how many times the films have been watched in full) and more than
19.5 million page loads (meaning how many times webpages have showed the
films’ title image). These numbers also only reflect how many times the films
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Figure 3.18. Screenshot of the Vimeo statistics page for Immaterials: Light Painting Wiki,
showing viewing figures for the first week after its release. Screenshot by the author.

have been shared through the formal sharing tools of the video-sharing service
Vimeo. They do not reflect how many times the films and images have simply
been copied and pasted into other sites, or the viewing figures of pirated
versions of films. These are therefore far from exact numbers, but they give an
indication of how many people have seen the imagery from the project.

Using online media to publish and spread discursive design artefacts allows us
as researchers to obtain empirical data on how and where the work is viewed.
This also gives us a glimpse into how the work circulates and is taken up,
discussed and reappropriated on the websites that embed the films. Online
media therefore not only gives us the possibility of reaching broad audiences,
but also gives us the opportunity to observe and engage with those audiences.

Anecdote 2: Across and beyond the web
Late one March evening in 2011, after my family had gone to bed, I sat in
the kitchen with my iPhone, attempting to explain the WiFi light paintings

to the audience of a Canadian radio show. This was one of many examples
of the films travelling both across, and beyond, the web. Both the RFID and
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Figure 3.19. Immaterials: Light Painting WiFi spread far across the web, finding its way into
multiple online contexts. Screenshots collected by the author.

WiFi visualisations got picked up and discussed in different online contexts:
by design and technology sites, within networked city research, on technical
forums, on news sites, within art, etc. (see Figure 3.19). We documented and
wrote about this on our own websites (see Appendices D and E). But the
films also spread from its initial online circulation and into various other
‘offline’ contexts, including radio, television (Figure 3.20), print magazines,
and newspapers.

Today, years after the films were published, we still get requests to include
the images in books (Figure 3.21) and magazines, or for showing the films

at events and conferences. This allows us to reflect on how the cultural
circulation and re-circulation of the films and images is continuous, without
our interference. As such, we could argue that they have become a part of the
popular cultural landscape of the networked city.

Anecdote 3: Inspiring visual language and techniques
The first non-media contacts about the WiFi light paintings came from
industry and advertising. The American location-mapping company Skyhook
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Figure 3.20. This image shows the author talking about the WiFi film on a segment on the
NRK (Norwegian public broadcaster) art and culture show ‘Nasjonalgalleriet’. Interestingly,
national attention around the project came as a response to the broad international reception
it had received. Also, even though this was national television, the viewing figures were much
lower than the traffic generated by the story on popular websites such as Gizmodo.

wanted to use the images to illustrate its services. Skyhook maps WiFi
networks to aid online maps when GPS reception is poor. The company is
best known for having delivered urban location data for the iPhone’s first
non-GPS map application. The global engineering-firm ABB contacted us
to find out if we might be able to do the same kind of visualisations for its
radio-location systems for equipment in mines. This, the company hoped,
would make it easier to communicate the system to its clients. A Norwegian
advertising agency contacted us to see if it would be possible to use these
visualisations to market WiFi hot-spots for a telecommunications provider.
We responded by explaining that these visualisations would show the actual
qualities of the network, with both its strengths and flaws. After this the
agency did not follow up on the proposal.

In June 2011, British Telecom started airing a TV ad called 7he BT Smart
Wireless Home Hub. This film opens with shots of city streets overlaid with
glowing graphs, and a voice-over that says: ‘Every city, every town, every
home is filled with an invisible network of competing signals’ (BT, 201r1).
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Figure 3.21. The WiFi visualisations have appeared in numerous coffee table-style books on
graphic design, photography, and information visualisation. Here, the Gestalten book Visual
Storytelling—Inspiring a New Visual Language (Klanten et al., 2011).

In this ad, we recognise the visual language of the WiFi film, as well as the
conceptual premise of an invisible landscape of networks. These examples,
in different ways, show how our visual language for invisible technology

has been seen as useful across industrial, commercial, and communicative

contexts. (See also Appendix D.)

Interestingly, the visual technique of using vertical rods for light paintings
has been taken up extensively by designers and hobbyists. The technique has
been used for aesthetic and technical explorations, leading to both online
instructions for how to build ‘light painting wands’ (Figure 3.22) and com-
mercially available products (see Appendix D.)

99



Pockets and Cities

Figure 3.22. This image shows ‘LightScythe’, an open-source wand-based light painting tool
inspired by Immaterials: Light Painting WiFi. The tool, and the instructions for how to make
one, were created by a man who calls himself “The Mechatronics Guy’: https://sites.google.
com/site/mechatronicsguy/lightscythe . Credit: “The Mechatronics Guy’.

These examples illustrate how the research may have contributed to expand-
ing the visual language of the networked city in a number of direct and
indirect ways. It also shows how design practice builds on, and is part of, a
broad set of cultural resources for inspiration and invention.

Anecdote 4: Education

Every few months after we published /mmaterials: Ghost in the Field, we got
emails from interaction designers and design students struggling with RFID
projects. Typical questions would be about the readable volume of particular
tag-sizes, and questions about programming and sourcing of hardware. We
responded by sending some of the educational materials we used in teaching
our own students at AHO, as well as sharing and contributing to online
code-example and software library websites.

In 2011, Tom Igoe published the second edition of his influential interaction

design and technology textbook Making Things Talk (2011), which had
become central in teaching about networked interactions since the publi-
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Figure 3.23. Tom Igoe’s book Making Things Talk, a textbook for designing interactive, net-
worked products. Credit: Timo Arnall.

cation of the first edition in 2007 (Figure 3.23). Here, Igoe used our RFID
visualisations alongside other work from the Touch project to explain and

illustrate RFID for designers; Immaterials: Ghost in the Field was one of the
few available reference points for designing with RFID.

Taking part in educational contexts has allowed us as design researchers to
reflect on the challenges of building knowledge about the invisible materials
of interaction design. It has also reinforced the challenges of communicating
in ways that are both legible and constructive, as well as inspirational.
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Anecdote 5: Exhibitions

Through various forms of online sharing and re-publishing, the work has
been re-contextualised in different ways. This includes being included in
technical, industrial, and artistic contexts. Some of the most specific re-con-
textualisations have happened through the curation of exhibitions. The films
and the imagery have been included in a number of exhibitions as both large
photographic prints and screenings of the films. Two interesting, and perhaps
contrasting, examples are the 2011 New York Museum of Modern Art exhi-
bition 7alk to Me: Design and the Communication between People and Objects
(curated by Paola Antonelli), which included Immaterial: Ghost in the Field,
and the exhibition DREAD—fear in the age of technological acceleration at De
Hallen Haarlem in Amsterdam (2013, curated by Juha vant Zelfde), where
the Satellite Lamps were exhibited.

Both 7alk to Me and DREAD work across design, technology, and art, but
while the first is a playful collection of products and artefacts that address

the communication between people and technology, the second takes on a
critical perspective on contemporary technological issues like surveillance,
privacy, drones, and the politics of the digital (Figure 3.24).

As the Immaterials project is brought into new configurations by others, it
allows us as researchers to reflect on its status in new way. It also illustrates
how the circulation of these discursive artefacts into new contexts changes
how the work can be decoded or re-interpreted.

Anecdote 6: Opinions and public debate

One of the consequences of the broad international attention that fmmateri-
als: Light Painting WiFi got was that it gave us access to national media and
the possibility to engage with the public debate about networked cities in
Norway. Following a television appearance on NRK, the Norwegian public
broadcaster, and a feature interview in the newspaper Affenposten, 1 was con-
tacted by another national newspaper, Dagbladet, to write an opinion article
on urban planning and technology. I used this opportunity to write a critical
article about digital technologies and challenges in Norwegian urban planning
discourses. This opinion article led to an invitation to a series of meetings with
Statsbygg, the state agency responsible for all major public construction, plan-
ning, and property management in Norway. With Statsbygg, I discussed how
networked cities could be addressed in national planning policies, and how
these issues should be lifted across political and public debates about urban
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Figure 3.24. Satellite Lamps at DREAD—fear in the age of technological acceleration at De
Hallen Haarlem in Amsterdam (2013), next to Trevor Paglen’s They watch the moon, a
photograph of a classified US ECHELON listening station for capturing communications and
telemetry signals. Credit: Gert-Jan van Rooij.

development. After nearly three years of seminars and planning meetings,
these discussions finally ended up with the international conference Digitalt
Byliv (meaning ‘digital urban life’) in Oslo in 2013 (Figure 3.26).

We at the YOUrban project organised Digitalt Byliv in collaboration with
Statsbygg, the Ministry of the Environment, the Foundation for Design

and Architecture in Norway, and the Research Council of Norway. Here,

we got mandate to organise an event with the expressed purpose of putting
the networked city on the national agenda for urban planning, architecture,
and design. With our programme for Digitalt Byliv we gathered national and
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Figure 3.25. Opinion article in Dagblader in 2011 titled ‘Et digitalt byliv’ (meaning ‘a digital
urban life’). This opinion article was initiated by the visualisations, and in turn, the article
initiated the collaboration with Statsbygg that became the Digitalt Byliv conference.

international researchers, activists, practitioners, and politicians, and focused
on critical and civic perspectives on networked cities.

This example illustrates how using interaction design in a communicative,
culturally oriented mode might give access to ways of engaging with public
debate. Yet, as the three-year planning process indicates, to actually engage
with public debate at the level of political and governmental institutions also
requires many other forms of discursive work outside of those of discursive
design. This points to both limitations and possibilities with this approach,
as the design work on its own is limited to inspiring new ways of seeing the
networked city. But if this design work achieves cultural momentum, it may,
as was the case here, be an initial step towards gaining access to political and
institutional discourses.

Anecdote 7: Re-enactment

Over the summer of 2012 we re-enacted the whole WiFi film with a TV crew
from Discovery Canada. This re-enactment involved acting out the process of
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Figure 3.26. The Digitalt Byliv conference in Oslo in 2013.

making the measuring rod, including fake soldering scenes, and creating new
visualisations (Figure 3.27). The result was a short documentary with voice-
over and interviews that aired throughout the Discovery network. This is an
interesting example of how the project got re-contextualised, but still kept
some of its communicative and conceptual robustness as a boundary object.
It also raises the question of how robust these films, as boundary objects, are
to re-contextualisations.

In the Discovery Channel segment, the tone, expression, and presentation
of the work was transformed to follow particular conventions of fast-paced
popular science entertainment. This was challenging, and potentially prob-
lematic, because it changed how the project was represetned. Yet, the argu-
ment for seeing the networked city in new ways was still embedded in the
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Figure 3.27. Re-enacting Immaterials: Light Painting WiFi in 2012 with the Discovery Chan-
nel.

visualisations and the technique, as well as being communicated through our
interviews. Although this re-enactment was a drastic form of re-contextualis-
ation that may have transform parts of the work, at the same time it also was
part of the broad cultural circulation of the project’s concepts and imagery.

Anecdote 8: The unexpected

When we launched the films into the world we initially expected them to be
taken up within the fields of design, technology, and urbanism. With /mma-
terials: Light Painting WiFi we got a much broader response than we could
have anticipated. One of the effects of this widespread circulation has been
many forms of unexpected online encounters. Many of these have been from

106



Chapter 3 Practice and methods

488800100 8astioteites

Figure 3.28. WiFi visualisations created for the Discovery Channel in the summer of 2012.

activists working against the propagation of electromagnetic radiation. Var-

ious groups have requested to use the images to illustrate what they perceive
as ‘the dangers of electromagnetic poisoning':

Perhaps you intended something else regarding this project, but many
of us see something greater that can come out of your project. This can
help people to visualize hidden dangers. Yes, it has beauty to it, but so
does any wild creature, a tsunami before it hits, a volcano, tornado, etc.
We still need to have a healthy fear/respect of things that can be beauti-
ful as they can [kill] us. (Baxter family, 2013, email correspondence)
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Read more (19 lines)

Reply - 3
View all 2 replies v

Nicola Thompson 2 months ago
Oh that's lovely. Thanks +Christian Bianchini !

Been thinking a bit about light painting recently, I'd love to try some

Reply - 1

i - xyila isle 1 yearago

st%#% ) Oppenheimer's quote from the Tibetan Book of the Dead, spoken on witnessing the

' manifestation of the Manhattan Project, detonation of the first Atom Bomb: "l am
become death, destroyer of worlds." Generation X-Ray...fascinated with radiation, "Oh
wow, awesome art". Xers oblivious to the implications of wifi proliferation, indifferent to
its ability to shred DNA & nuke future generations. Yet cellular damage from the global
smart grid radiation drift net is no different than a nuclear blast. .

Figure 3.29. YouTube comment from user ‘xyila isle’, who is concerned about WiFi’s ability to
‘shred DNA and nuke future generations’. Screenshot by the author.

These perspectives on the films have also been argued for across forums and
discussion groups, as well as in the YouTube comments for the films (see
Figure 3.29). This shows another side of how emerging, wireless technologies
are understood in different cultural contexts. These views are often dismissed
in scientific discourse (e.g., Newman et al., 2012), but they do point out
how invisible technologies are subject to people’s myths and fears. The
concerns of the Baxter family, as expressed in the email quote above, can be
seen as another side of invisibilities of the networked city. These unexpected
reactions to the films allow us to observe a much wider spectrum of cultural
circulation than would be possible without the use of popular online media.

3.5.1 Reflections on cultural circulation

These anecdotes show some of the ways in which the films and the visual-
isations have become part of the cultural landscape of the networked city.
They illustrate different aspects of the circulation of the films and images as
discursive artefacts, as mediated representations, and as boundary objects. As
cultural artefacts they are subject to different interpretations and contextualis-
ations that establish, distribute, and re-articulate cultural meaning. Following
Hall (1997) and du Gay et al. (2013), their meaning shifts and evolves as they
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circulate from context to context: from commercial promotion, advertising,
art, education, and folk-theories of technology. Across these fields, the films
take part in different forms of articulations by being connected to various
discourses and agendas. The films have travelled across multiple boundaries:
between online and offline media, disciplinary domains, design practice, and
popular entertainment, and from online popular culture to urban politics.
We can also observe how the films, as boundary objects, have a certain
robustness that directs how they are interpreted across fields. Here I would
suggest that the argument for becoming aware of the networked city in new
ways is a central point that travels across boundaries.

Kay (2000) uses the concept of the ‘technoscientific imaginary’ to describe
shared representations and representational practices across both science and
technology and across broader, popular culture. This resonates with Balsamo’s
(2011) discussions of the ‘technological imagination’, but where the latter
concept is connected to how technologies are understood in design processes,
the ‘technoscientific imaginary’ involves the images and representations of
technoscience that also travel through popular culture and media. We could
argue that the films and visualisations of the /mmaterials project, in a small
way, have become part of both the technoscientific imaginary and the tech-
nological imagination of the networked city.

Viewing designed, mediated representations as contributions to the popular
imagination is also interesting in relation to everyday life. As discussed in
Chapter 2, the networked city makes its mark on the everyday through the
habits and practices of daily life. But cultural meaning in daily life is also
constructed by the representations and cultural materials that accompany
daily practices. Following Williams (1989) and Moran (2005), I would argue
that the popular imagination of technology is an important part of the ordi-
nary, everyday culture. Contributing to the technoscientific imaginary of the
networked city can therefore be a way to engage with networked daily life.

To follow the cultural circulation of the design work poses both challenges
and possibilities for us as researchers, and for what kinds of insights and
knowledge can be generated. Collecting and documenting how the films
and visualisations have been brought into new contexts allows us to reflect
on the work in new ways. Examining responses and discussions allows us to
evaluate the status of the outputs and how these outputs communicate. This
also reflects our motivation of engaging with broad, popular culture. In this

109



Pockets and Cities

respect, I would argue that one of the strengths of the work is its open-end-
edness. Its central argument for seeing emerging technologies in new ways is
not prescriptive or locked-down, but lends itself to a wide range of discourses
and reflections.

There are also weaknesses and problems with this approach to doing research
across and within culture. Designing towards popular imagination, while also
examining the heterogeneous cultural circulation, is layered, unpredictable,
and often tangential. How the work travels on its own is largely outside the
control or planning of the researcher. How we choose to follow the cultural
circulation, and which anecdotes we collect, are part of directing the reflec-
tions and analysis. In doing this work of selection, it is important to be aware
of our agenda and our vested interests in the work. One approach to keeping
this analysis open-ended has been to equally include the different directions
the work has taken, for example by not just focussing on prestigious art
exhibitions or design magazines, but to equally include popular media, adver-
tising, DIY-interpretations, and the unexpected.

The cultural circulation of the work is a central part of our discursive design
practice, and also raises questions about our role as researchers and cultural
producers. Designing the films and visualisations can be seen as interventions
towards popular online culture. These interventions are motivated explicitly
by the possibilities of secing the networked city in new ways, and implicitly
by a critical perspective on smart cities and the neo-liberal urban discourses
they come out of (see Greenfield, 2013). Seeing this practice as intervention
also illustrates how we as researchers take part across and within the cultural
contexts that the work travels through. We are not just designing and com-
municating these films to observe and document their impact, but as a way
of actively taking part in articulating discourses of the networked city. These
articulations are therefore also coloured by our motivations for exploring,
visualizing, and critiquing the networked city.

Finally, as discursive design, the design practice involves both production and
circulation. Following and taking part in the cultural circulation of the films
feeds into the ongoing design practice and methodological reflection. How
each film travels through culture is continuously woven into the production
of new work, suggesting that discursive design is more about ongoing cul-
tural engagement than cultural intervention. These issues are taken up further
in Chapter 4.
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3.6 Methodological themes

Over the remainder of this chapter I will outline what I have called the
‘methodological themes’ of the thesis. I identify themes that run through the
research as methodological formations that are interwoven throughout the
projects. These are a medley of research methods and design techniques that
have been blended through a collaborative, explorative, and reflexive design
research practice.

Interdisciplinary connections

The academic, technical, and cultural contexts that I address in this thesis are
complex, multiple, and often emergent. In approaching these I have taken on
a purposefully open-ended, and often eclectic, interdisciplinary cross-reading
of research literature alongside technical and popular texts from across disci-
plines, sources, and mediational forms. This approach has similarities to what
Michael (2006), in his analysis of technoscience and everyday life, describes
as a ‘peripatetic’ approach: ‘a gentle meandering through, and more or less
haphazard encounters in, a forest of intellectual traditions’ (Michael, 2006, p.
17). In a more experimental and expressive way, I have also drawn inspiration
from Hollings’ cross-mediational juxtapositions of popular culture, science,
and military research in examining fantasies of science in postwar American
society (Hollings & James, 2006; Hollings, 2008).

In a practical sense, an interdisciplinary approach has included researching
technical documentation, engineering literature, and design techniques.

This have allowed us to generate design artefacts that both communicate

and engage with the materiality of emerging technology. Interdisciplinary
cross-reading is a theme that goes across the practice for both analytical

and methodological framings. The relational and reflexive aspects of this
interdisciplinarity came most clearly to the surface in the publication Saze/lite
Lamps. Here, a detailed multi-mediational account of a design process was
brought together with analytical perspectives on the networked city and the
wide-spanning cultural, technical, and military history of GPS.

Observation and interpretation

Throughout the research process we have engaged in multiple forms of obser-
vation and interpretation of cultural expressions of technology, everyday life,
products, and technological systems. The focus has been on how the concepts
and technologies of the networked city are part of the cultural landscape
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Figure 3.30. A selection of screenshots collected from popular TV and online media. Clock-
wise from top left: Sherlock Holmes uses WiFi to find assassins in Sherlock (Thompson et

al., 2012); GPS is used to explain Twitter in Greys Anatomy (Wilding & Kidd, 2011); a
transparent refrigerator door screen from Microsofts ‘vision video’ Productivity Future Vision
(Microsoft, 2011); and situated, dynamic screens in Fringe (Abrams et al., 2008). In the first,
technology is used in a humourous way as a shorthand for modernising Sherlock Holmes; in
the second, an established technology, GPS, is used as a reference for explaining an emerging
social media system; the last two are examples of the trope popular at the time of using Adobe
After Effects to overlay screens and motion graphics in space.

through cultural expressions, representations, and practices, alongside how
technologies are realised through products, interactions, and everyday use.
This has included methods such as observational photography of artefacts
and use (Arnall, 2014); collecting and interpreting scenes and screenshots
from popular television, films, and websites (Figure 3.30); as well as analysing
products (what we have called a ‘product review’ [Martinussen & Arnall,
2009]) and following the shifting discourses of emerging technology. Obser-
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Figure 3.31. Collecting products and artefacts in the studio. Credit: Timo Arnall.

vations have been collected through note-taking, photography, and collecting
of products and artefacts (Figure 3.31; Figure 3.32). These have been discussed
and analysed in a collaborative studio setting.

We have taken two connected approaches in our interpretations of these
varied cultural artefacts. The first approach is through interpreting how these
objects, practices, and media are expressed through design and mediated
through film-making, visual communication, sound, typography, inter-
actions, etc. Second, we have taken on what Morrison et al. (2013) call an
exploratory and prospective hermeneutics. ‘Prospective hermeneutics’ can

be defined as going beyond interpretations in a historical or contemporary
frame, and towards engaging with how things might be in the future. A
prospective hermeneutics of the networked city and interaction design may,
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Figure 3.32. Reviewing interactive products involves not only analysing their interactions and
product design, but also examining their technical solutions. This often involves dismantling
products, such as the “Violet Mir:ror’ networked RFID reader, shown here. Credit: Timo
Arnall.

for example, focus on interpreting how discourses of technology might be
re-articulated through designed mediations.

Collaborative and creative generative production

Our research centres around studio-based collaborative design practice with

a multi-competent team of professional designers/researchers. Sanders and
Stappers (2012) describe general methods and tools used in creative, genera-
tive design research that centre around user involvement and collaboration
with non-designers. In our practice we share some of these approaches,

such as workshops, idea evaluation, communication, and sketching, but our
research practice is specifically shaped around a team of professional designers
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Figure 3.33. The design research process has been characterised by mixed, collaborative
practice, here exemplified by an image from the shooting of Immaterials: Light Painting WiFi,
where we see two of the team-members involved in on-the-fly programming whilst calibrating
the WiFi measuring instrument. This illustrates the multi-sited nature of the process, spanning
the studio, the city, and online platforms.

and their skills and experiences. This practice is characterised by being col-
laborative, creative, and generative, working from initial conceptualisations
through to finished design productions (Figure 3.33).

There are many elements to this process, including sketching and concept
development in studio settings, using both traditional pen-and-paper draw-
ing techniques (Figure 3.34; 3.35) as well as experimenting with mock-ups
through photography, visual experiments, code, and electronics: what Kunia-
vsky (2006) has called ‘sketching in hardware’. These processes are framed by
formal and informal studio discussions, the development and testing of ideas,
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Figure 3.34. Multiple forms of sketching were used throughout the design research process.
This image shows drawings in situ, and the use of notebooks and frequent sketching for devel-
oping ideas and concepts, and for exploring and documenting creative processes.

and ongoing presentations of individual work for critique and evaluation.
Further, these forms of collaboration extend to the prototyping of technical
instruments, the creation of concepts for visualisations, the refining of out-
comes, and the writing of research publications.

In structuring the collaborative process we made use of the formulation and
re-formulation of design briefs throughout the design processes (see Article
4). These briefs were short descriptions of directions, challenges, and con-
straints that were used to align the team, to evaluate directions, and to discuss
concepts and initial ideas. Briefs were valuable in emphasising a discursive
design approach, making sure that issues of communication, articulation,
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Figure 3.35. This image shows a typical page from a sketchbook used in the development of
Immaterials: Satellite Lamps. This form of sketching and illustrating was used in a more formal
way to address specific constructions and forms. Here we see drawings of a potential light
painting rig alongside ideas for calculating colour-coding responses.

and addressivity were also taken up in experimental phases. Furthermore, the
ongoing re-formulation of briefs were, following Schén (1983), a mode for
moving between ‘reflection in action” and ‘reflection on action’.

Exploration and experimentation

Exploration and experimentation is an important part of our design research
practice, both as technical exploration and visual and communicative experi-
mentation and through experimenting with mixing methods for research and
dissemination. As discussed in Chapter 2, experimental approaches have been
used in HCI to explore and re-interpret interactive qualities of computational
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Figure 3.36. Early experimental probe for logging WiFi signals at high speeds. Here we have
re-written the basic software of the WiFi component to continuously scan for networks, rather
than attempt to connect to them.

technologies. Creative experimentation with technology is also found in new
media research and electronic arts, such as is in the journal Digital Creativity.

Within social and cultural research, Last (2012) argues that experimentation

should:

... push the limitations of current conventions of representation

and knowledge-making. There is a desire to move away from what is
considered ‘safe’, orderly and established, whether it is by searching for
methods that meet the imperatives of new theories, existing complexi-

ties or desired accessibility. (p. 708)
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Figure 3.37. A piece of software written specifically to log in and graph rapid changes in WiFi
signals received from the probe shown in Figure 3.36.

In our design research practice we have taken an experimental and explorative
approach to interaction design and the networked city by specifically bring-
ing together mediational and communicative experimentation with technical,
material exploration (see below). It is important to note that this was also a
process of learning and knowledge-building through experimentation with
technologies, expressions, and communicative moves.

Material explorations of technology

As discussed in Chapter 2, material explorations of technology have been
taken up across research and practice within HCI and interaction design.

The motivation has typically been how material explorations may ‘spur and
potentially direct, inspire, and allow for new user-centered innovations?’ (Fer-
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Figure 3.38. This is a GPS probe built specifically for logging and graphing changes in differ-
ent GPS variables in the field. The probe communicates with a custom piece of software that
graphs out variables in real-time.

naeus & Sundstréom, 2012). In our research we have taken on an additional
direction, focussing also on contextualising and communicating the material
and spatial characteristics of technologies as phenomena of everyday urban
life. Here, I outline three aspects of our material explorations of technology:

First, in getting at the basic characteristics of the technical phenomena of
the networked city we used the method of repurposing industrial hard-
ware. We used our expertise in coding and electronics to cut through the
intended functionality of hardware components in order to explore specific,
underlying characteristics of the components. There are examples of this
approach across all of our visualisation projects. RFID, WiFi, and GPS
components were re-appropriated to be able to ‘sense’ the phenomena they
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Figure 3.39. This shows print-outs of twelve hours of GPS signals logged from a specific loca-
tion. Here we could discuss and evaluate how GPS had changed over time (see Article 4).

rely on—radio-waves and satellites—rather than using it for communication
or location (Figure 3.36). This hands-on, creative approach to technology can
be associated with so-called ‘hardware hacking’ (Grand et al., 2004), where
technical design competencies and tools are used to evaluate and expand the
functionality of existing hardware.

Second, we used explorative data-visualisation in evaluating and sharing the
data gathered from hardware components. Armitage (2009) writes about
the material exploration of data, suggesting a method of building explor-
ative tools in code to visually uncover qualities in data-sets. Such material
exploration through visualisations can lead to ‘a better understanding of the
data available: what there is, how to represent it, what the core concepts are’
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Figure 3.40. This is one of the first iterations of WiFi visualisations. The visualisation here is
technically similar to the final results, but its expression is much more rudimentary: its lumines-
cence is too bright to be able to see the space it is in, and the edges of the block-diagram are a
by-product of the update-time of the hardware rather than an expression of the shifts in signal.

(ibid). We took up these methods by building software tools for mapping and
graphing properties and qualities of RFID, WiFi, and GPS in order to better
understand them (Figure 3.37). We further turned these into field-tools with
the ability to show us site-specific data of the networked city in real-time
(Figure 3.38). Making these pieces of software and hardware for preliminary
visualisations further allowed us to share and evaluate technical insights
across the team (Figure 3.39).

Third, our technical explorations relied on engaging with open-source knowl-

edge-building. Open-source knowledge-building spanning amateur hobby-
ists, education, and professional practice has in recent years been central in
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Figure 3.41. In the final iterations of the WiFi visualisations we chose to have graphs that
were made up of white, dotted lines, which made it possible to see through them. The signal
strength was expressed as a continuous line between shifts in signal, rather than as hard edges.

bringing digital technologies into design. Important here are communities

for social online sharing of code resources (e.g., Github.com, Sparkfun.com,
Adafruit.com), open development platforms (e.g., Arduino.cc), and a grow-
ing literature that bridges specialist technology fields with other disciplines,
such as design and art (e.g., Igoe, 2005; 2007). This have made the route back
and forth between design ideas and concept development, and prototyping
and testing, much shorter. In our technical explorations we actively used and

contributed to these forms of open-source resources.
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Exploring visual techniques

In close connection with the technical explorations, the design research
practice also included methods for exploring and inventing visual techniques
and for developing visual language. This included photographic techniques
such as light painting and time-lapse and urban photography, as well as
approaches from graphic and information design. Research and design of
information visualisations from graphic- and communication-design offer
tools and practices that can abstract complex systems and phenomena into
knowable, visual artefacts. There is a strong tradition in graphic design of
making accessible visual representations of complex and multi-faceted infor-
mation, as exemplified by the rich graphic histories presented by Tufte (1997).

Information visualisation also has a history of addressing abstract phenomena
such as time (Davies, 2012), and has more recently been used to make visible
the routines and habits of everyday life, as illustrated by the work of Feltron
(feltron.com; daytum.com). In relation to these there is also a growing body
of work in the visualisation of digital data (e.g., Klanten et al., 2008; 2010).
In our work we brought together graphic qualities from information visualis-
ation and photographic techniques by using light to overlay information into
physical spaces.

Refinement through iterations is a central aspect of this practice. The
visualisations are not just explorations of technological phenomena, but also
experiments in communication. As discursive designs their mediational qual-
ities and communicative refinement is central. One approach to this has been
to internally evaluate the aesthetic qualities of the visualisations (Figure 3.40
& 3.41); a connected approach is to show ‘work in progress’ to a network of
colleagues and students and at events. Through involving external viewpoints
we developed the communicative qualities of the films through informal
feedback and evaluation with people outside the team.

Documentation

Different forms of documentation were an integrated element in our research
practice, including photography for documenting the practice (Figure 3.42),
collecting sketches and artefacts from the design process, gathering statistics
of the project’s spread across the web, viewing data about the films and web-
sites, and collecting media and projects that discussed the project in various
ways (Arnall, 2009; Martinussen, 2012). Over parts of the project we also
kept a daily logbook for keeping an account of the detailed reflections, design
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Figure 3.42. Screenshot from a Flickr album where the photographic documentation of mak-
ing Immaterials: Light Painting WiFi was collected and made public.

choices, and discussions that made up the projects (Figure 3.43). This form
of self-ethnography of the design research process both aided an ongoing
‘reflection on action’ and formed the basis for Article 4.

Communication and dissemination

In taking a discursive design approach, communication is important within
the practice itself, in the design of the outcomes, and in how these are
disseminated. There are multiple levels of communication across different
activities and phases: internally within the team and its extended network of
collaborators, in the production of visualisations and films, in how these are
communicated online, in engaging with the cultural spread of the films, and

125



Pockets and Cities

Suwanmy of 121112

e oblamomn Tiees howst in Elecle, - 3
Yesl We howe worde W::Hk i MM\
botn bedfibd adibddle m{ {xm [
b A wedsfu glass shles Alld s
viw AR clh wit light | W
Mt 9 e Blieo Ded werpfivg bt

“""{L\{J—(wwwmwwdwlrf
(ArM

= )

qu.«,mq.. ,-\,x;(mq of fayhlas the

0ot A we ke Gys ol Aidew

L %Wt/-( L l?v-' lort W‘(’m.‘v\} l(k.(
#sciene /L g (P'"" ).

A ot vy | i Fom o
wp 3 g in by gt o0 Wil hpduies
fP»ﬁmr-;

Ao Frns Y fln NYC dpw A s

3 windefil ingighiom biaan . e
Fine b+ com bt ad ‘,‘

M W Convinsy

Figure 3.43. Logbook for 12 November 2012. On the left is a summary of how we made a
breakthrough in the experimentation with forms of visualisation. On the right are some early
sketches for what later became the satellite lamps.

finally as online research communication. I will here take up three aspects:
production, dissemination, and online research communication.

The production of the films involved communicating the outcomes of

the technical and visual experiments towards a broad, popular audience.

In producing communicative design artefacts towards popular, online
communication, we drew on the team’s competencies and skills from
film-making, including photography, editing, sound, motion graphics, and
copywriting (Figure 3.4). In particular, this process also involved interpreting
and exploring conventions, techniques, and mediational qualities of popular,
online film. These interpretations informed production choices such as which
video-sharing platforms to publish on, the length of the films, the complexity
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Figure 3.44. Editing Immaterials: Satellite Lamps; working across film, sound, and text.

of the visualisation, and how to balance between explanation and evocative
expression. In producing popular online films we wanted to maintain a high
production value, while at the same time distancing the films from the slick,
upbeat ‘vision videos’ of the likes of Microsoft’s or Apple’s advertising. This
directly influenced production choices such as choice of music, the pace of
editing, and the style of copywriting.

The films were disseminated through a multi-mediational and multi-sited
approach. The films were simultaneously published through the online
film-sharing site Vimeo (a design-oriented competitor of YouTube), as well
as being embedded within website articles that situated and located them as
research on the networked city and interaction design. Publication via Vimeo

allowed for the films to be embedded by others on third-party sites in high
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definition, as well as providing us with detailed statistics for viewing figures
and the project’s spread across the web. The Vimeo sites for the films also
pointed back to our own websites, where the films were accompanied by text
and photographs discussing and situating the films. The spread of the films
across and beyond the web was further followed up on by engaging with tra-
ditional media, by writing press-releases and opinion articles, and organising
interviews and events.

The experiences and insights from designing online communication were
further developed towards disseminating design research as multi- mediational
online scholarship (Ball, 2004). With Sazellite Lamps we did novel explora-
tions of drawing together web design, academic writing, photography, and
film (see Article 4). This further illustrates the potential of integrating com-
munication into design research at the practical, popular, and academic levels.

3.6.1 Limitations and challenges

Although the methodological themes outlined above illustrate some of the
potentials and possibilities of the thesis’ discursive design research approach,
they also point to some of the challenges and limitations this practice might
entail. I will here briefly discuss some of these challenges, and how I have

addressed them.

First, the methodological and analytical interdisciplinarity of the research
posed multiple challenges. Going across and between multiple fields and
disciplines might lead to a superficial understanding of the complexities
involved. Analytically, the research brings together theories and concepts
from disparate fields and backgrounds. Weaving these together as a consid-
ered and productive inquiry is challenging. Similarly, the methodological
challenges of doing practice-led research across design and technology
involves acquiring background knowledge and complex tools from science,
and using these for expressive, creative purposes. For example, the WiFi
visualisations required specialised research into radio-transmission and com-
munication protocols, while the GPS project involved studying the physics
and mathematics of satellite navigation.

The challenges of interdisciplinarity were addressed on multiple levels. First,

through acknowledging that because this is a hybrid research project that
came together as practice-led design inquiry; the insights and knowledges that
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we produced are therefore also hybrid and propositional (see Chapter 3.7).
Second, the research has taken place inside the larger research project YOUr-
ban, which also involves designers, urbanists, media scholars, and program-
mers. This has provided an interdisciplinary arena for ongoing discussion,
evaluation, and critique of the design outcomes and the analytical work.

The second methodological challenge I want to address is the practical and
analytical issues that arise from explorative design research. Exploration is a
valuable part of this project, but has also been demanding. Exploration can
be time-consuming and can at times seem unfocussed. Explorative design
research might also lead to knowledge and insights that are relevant to the
design team, but difficult to communicate externally. In our explorative work
we continuously addressed these issues by focusing on communication. As
such, the explorations are in part directed by the motivation of commu-
nicating these to wide audiences. This brings a certain focus and rigour to
the explorative process. But this focus may also mean that interesting, but
difficult, directions remain under-explored because they fall outside of what
can be elegantly communicated.

The third challenge is the tension between critical and discursive approaches,
and communication towards popular culture. With the films and visual-
isations, our motivation was to work towards contributing to discourses

of emerging technology. By visualising and creating new images of the
networked city, we constructed articulations that suggested seeing and under-
standing the networked city in new ways. But as the anecdotes earlier in

this chapter indicate, the interpretations that happen through wide cultural
circulation are unpredictable and open-ended. Many of the responses to the
films suggest that they were interpreted as having a critical function, such as
their inclusion in the exhibition DREAD. Other interpretations saw the films
as popular science-style entertainment, as having commercial, promotional
potential, or as material insight for interaction design innovation.

I would argue that reaching these broad and varied audiences was made
possible through a combination of discursive design and popular commu-
nication. This included discovering engaging and relevant content matter,
producing spectacular visualisations and films with high production values,
and creating an online communication strategy. One challenge of this type
of discursive, popular design practice is that the outputs might simply be
interpreted as aestheticisation of technology. Although the aesthetic qualities
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of the work are crucial, we went far in contextualising and situating the films
in the wider discourse of the networked city. This strategy is exemplified by
the documentary style of the films, where the visualisations were presented
not just as spectacular images, but as investigations. The tensions between
the popular and the critical is important for discussing the possibilities and
challenges of a discursive design approach; these issues are addressed in detail
in Chapter 4.

3.7 Reflexive mixing of methods

In this concluding section of this chapter, I will bring up for discussion the
ways in which the themes described here overlap in a mixing of methods

and techniques. Through a collaborative, explorative, and reflexive research
practice, we combined analytical and generative methods, explorative and
communicative techniques, and reflection and production. There was an
important, ongoing overlapping between interpretation and analysis and
creative production. Interpretation of popular culture is a part of designing
communication, communicating is a part of exploration, and documentation
contributes to evaluation. One of the ways in which this analytical/generative
overlap was enacted was through reflective iterations. By this I mean going
back and forth between making designs, and evaluating and analysing how
these relate to a cultural, communicative context. This happened both within
the individual sub-projects and across the practice as a whole. Each film in
the Immaterials series is an iteration of both the techniques and processes
developed in the previous films, and a response to how the previous films
were disseminated and received as cultural artefacts.

Methodologically, the design research practice presented here can be char-
acterised as a reflexive, generative research practice that is oriented towards
popular culture. For Schon (1983), new designs are created in the dialogical
reflection between the designer’s creative explorations and the materials
involved. In this practice we recognised Schon’s notion of design practices

as having the potential for reflection in and on action, but we also extended
these notions to the broader technological and cultural contexts that the
practice is part of. The design research was enacted through ‘reflective conver-
sation’ with technologies as materials, but also through a reflexive approach
to communicative forms, mediational qualities, and cultural contexts.
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In discussing ‘research by design’ in a cultural and social frame, Mainsah

and Morrison (2013) argue that a reflexive approach to design research
involves ‘recognition of the researcher’s implication in the construction of
spatio-temporal practices and interrelations as well as their amplifications and
mobilization’ (p. 154), and further that:

Reflexivity involves understanding the assumptions, biases, and
perspectives that constitute the basis of research. It includes epistemo-
logical questions and contextual conditions of understanding that are
implicated [and] rooted in practices of collaboration, and in the choice

of perspectives. (ibid)

With this practice I have shown how taking a reflexive design research
approach to the networked city can involve questioning the assumptions

and biases that make up the basis for its technology-driven research and
development. Further, as I will elaborate and discuss in Chapter 4, this choice
of perspective also opens the way for a methodological reflection on practices
of interaction design research. The practice and methods presented in this
chapter have given an overview of how I have engaged with relationships
between the networked city, interaction design, and everyday life and culture
through practice-led design research. I have tangled with interpreting culture
and technology, experimenting with emerging technological materials,
making and refining visual language, communicating through film-making,
and disseminating through online media. Through this process I suggest

that tacit knowledge from interaction design practice has been made explicit
through re-purposing and re-contextualisation methods and techniques. This
practice can be seen as an epistemology: as a way of building and exploring
knowledge through reflexive, experimental, communicative design research.
It is important to note, as my account of practice and methods suggests, that
this epistemological orientation is not concerned with prescriptive outcomes,
but rather suggestive, evocative, expressive, and relational ones.

In discussing artistic research and experimental geography, Kerr (2008) sug-
gests that ‘to actfesearch is to be involved in change—experimental change’,
and that we need to ‘recognise that acts of knowing are forms of change’
(p- 65). This notion could be extended to experimental and communicative
interaction design research, where forms of knowing are enacted through
exploration and generative design practice. Davies (2011) observes that in
the frameworks of social sciences, experimentation is increasingly conceived
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‘less as what can be known through precisely controlled conditions, and
more about creative forms of world-making’ (Davies, 2011, p. 268). Last
(2012), drawing on Latham (2003) and Latour (2004), suggests that the active
participation in ‘world-making’ is reflected in the desire of many researchers
to move ‘beyond “mere critique” and to affect spaces and relations of concern
through other means, which are hoped to be more effective in reaching
relevant audiences’ (Last, 2012, p. 709). As I have shown in this chapter, in a
reflexive mixing of methods and techniques, practice-led interaction design
research can work towards affecting spaces and relations of concern; follow-
ing Latour (2004), practice-led interaction design research can thus move
from ‘matters of fact’ to ‘matters of concern’ and, through designing, explore
and visualise these concerns through expression and communication.

132



Chapter 4 Methodological reflections

Chapter 4
Methodological reflections

In the previous chapter I presented the practice and design outcomes of

this thesis. Over the next two chapters I shift the focus towards analysis and
reflections. In this chapter, I collect insights from methodological reflections,
while in Chapter s I address relationships between the networked city and
interaction design at an interdisciplinary, theoretical level. In this chapter I
reflect on how we have engaged with the networked city through culturally
oriented interaction design. Based on this, I argue for exploring the method-
ological potential of interaction design for creating multiple forms of cultural
meaning in the meeting between new technologies and everyday life. I dis-
cuss how the design research practice of the thesis illustrates a methodological
potential of interaction design directed towards the popular imagination,
and a route for engaging culturally with new or emergent technologies. I
approach this through three main demarcations concerning an intersecting
set of methodological practices. These are a) material practices, b) popular
practices, and ¢) critical practices.

4.1 Design research practice
as cultural engagement

The central methodological move made in this thesis is to use interaction
design to make the technically invisible culturally visible. This means that inter-
action design is approached not as a discipline for shaping the use of tech-
nologies, but for addressing and engaging with how these technologies are
understood and articulated culturally. I suggest that this methodological turn
is made up of three connected, overarching aspects: first, the interpretation of
technoculture, both as cultural expressions, products, and practices, and as a
technological phenomenon, interpreting not only existing artefacts and con-
ditions, but also, through ‘prospective hermeneutics’ (Morrison et al., 2013),
addressing what these could be in the near future. Second, the generative,
creative processes of producing new cultural artefacts in response to these
technocultural interpretations. The use of online film to disseminate towards
popular, online culture is here central in communicating across boundaries
and discursive fields. Third, through the production and communication
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of these online, discursive artefacts there is a potential for opening up for
re-interpretations of technology. Through making technologies apparent in
a cultural frame, we also make the technology accessible to others, making
possible multiple interpretations and re-articulations. The design outcomes
of the research are therefore not endpoints in themselves, but online media
artefacts that, as described in Chapter 3.5, are designed to travel across
disciplinary and cultural boundaries. Across the design research, aspects of
interpretation, production and communication, and cultural circulation
overlap and inform each other.

This research project has engaged with the networked city and interaction
design through addressing and expressing technical, ‘black-boxed’ phe-
nomena towards a popular, cultural frame, drawing attention to emerging
technocultural conditions in daily life. This, I suggest, illustrates potentials
for re-articulating discourses of technology through design. In reflecting on
this potential, I examine three characteristics of the design research practice:
first, as material practice, engaging with the granular technical structures of
networked city life. Second, as popular practice, engaging with contextualis-
ing and disseminating material, technical insight for a broad audience. Third,
discussing whether this practice could be seen as critical, and reflecting on its
critical and/or discursive potential.

4.1.1 Material practice

Interaction design is involved in processes of shaping technological phenom-
ena into products and services. In these processes, interaction designers make
use of competencies, tools, and approaches for making sense of technical
structures, and translate these into modes of creative, generative production.
As such, interaction design instrumentalises material knowledge and insight
to interpret technologies as malleable design materials. As discussed in
Chapter 2, interaction design research has begun to develop approaches for
understanding computational technologies as design materials (see Fernaeus
& Sundstrém, 2012; Vallgirda & Redstrém, 2007; Nordby, 2010). I argue
that the invisible technologies of the networked city also need to be seen

as materials that are, and can be, shaped through processes of interaction
design. This includes pragmatic, granular insight into the material character-
istics of technologies like GPS or RFID, and how they might be used to solve
concrete problems in different contexts. It is important to clarify, though,
that advocating a design material approach to the networked city would also
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include how its material characteristics can be interpreted through creative
exploration and expression. As such, the networked city represents material
possibilities and challenges for interaction design on multiple levels.

In part, the material possibilities and challenges for interaction design within
networked city life are constrained or, following Akrich (1992), ‘scripted’ by
the choices inscribed into the construction of infrastructures and standards,
meaning that what is possible or appropriate to design is directly influenced
by the physics of technical materials, as well as being directed by software
standards, guidelines, and regulations. In the context of designing for smart-
phones, this latter aspect of standards and software guidelines is particularly
evident. Here, the design and development of applications and services is
deeply entwined with development tools. A typical example is Apple’s Soft-
ware Development Kit for iPhone and iPad developers. This is a collection
of code examples and pre-made elements like buttons and menus, alongside
guidelines for what is required for making applications for sale through
Apple’s proprietary App Store (see developer.apple.com). These structures
and standards are crucial in making it possible to design with complex
technologies, but they shape the space of possibilities for designing. In this
example the design practice could be said to work within the constraints
and directions of the ‘technical heritage’ (Feng & Feenberg, 2008). On a
conceptual level, however, interaction design practice is not just shaped by
cultural and technical background, it also has an active engagement with it.
As the practice of this thesis illustrates, interaction design can be directed
towards interpreting and expanding material knowledge of technology on an
explorative or expressive level.

It is important to note, as Nordby (2010) argues, that seeing technology as
design materials also implies that they are a source of inspiration and con-
ceptualisation. The technological, material possibilities and challenges of the
networked city open a design space for curiosity and invention. For example,

in the first year after GPS was included in the iPhone, and made accessible for
designers through the CoreLocation API, popular applications included finding
clean restrooms in New York, getting taxis, and finding bike routes in cities.
Since then, thousands of GPS-based applications have been created, often
using the technology for its original, intended purpose (i.e. navigation of online
maps); many other applications have used the material possibilities of location
awareness in unforeseen, inventive, and often elegant ways (see Article 4).
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On a commercial level, the unpredictable and inventive interpretation of
technological material is evident in the plethora of applications and services
designed for networked city life. On a different level, the potential for mate-
rial investigations and interpretations could also be illustrated by the explora-
tive and communicative design research presented through our own projects.

One of the foundations in our inquiry is the use of material explorations to
build hands-on knowledge and conceptual insights into emerging technologies.
This involves the interpretation of how technologies are represented in culture
(see Article 3), how they are described in technical documentation, and what
the tools and platforms at our disposal allow us to do with them. Our inquiry
also includes designing new instruments and products for testing out the mate-
rial characteristics of technical systems. This practice involves developing an
understanding of material constraints and conventions, as well as imaginative
exploration and stretching of these constraints and characteristics.

There is a legacy within interaction design for working with emerging
technologies and within contexts of technological innovation, where material
exploration has been central in developing novel applications (Fernaeus and
Sundstrom, 2012). I suggest that there is an important distinction to be made
between material exploration for the purpose of investigating potential for
innovation, and the practice presented in this thesis. This design research
practice, I argue, goes beyond exploring the potential for novelty by joining
or layering material exploration with communication.

To illustrate this point, I will briefly elaborate on some of the ways in which
this layering took place in Immaterials: Ghost in the Field. Our earliest moti-
vations for visualising technological phenomena through and for design came
from the need for making material sense of RFID in our design of interactive
products and in our teaching (see Martinussen & Arnall, 2009; Arnall &
Martinussen, 2010). In investigating the material qualities of RFID as an
interactive technology, our explorations were closely connected to how these
could be communicated through visualisation.

The communicative potential of these material visualisations proved to be
valuable within the discipline of interaction design, as exemplified by the use
of the visualisations in Igoe’s influential textbook Making Things Talk (2011).
Furthermore, the communicative potential travelled into the broader cultural
context, as illustrated by the film’s inclusion in the exhibition Zalk to Me (2011)
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at the New York Museum of Modern Art. These layers of material and com-
municative practice are iterative and often overlapping, going across different
cultural contexts and making meaning of technology on a material level.

A material design research practice that is explorative and communicative
has the potential to go beneath the ‘technological imagination’ or the tech-
nocultural assumptions of what design can or cannot do. Following Ihde
(2008), this is also about challenging the perceived neutrality of the technical
material through making or communicating new interpretations. While the
material plasticity of technology is not neutral, it is also not static. To acquire
material knowledge and insight through creative investigation has the poten-
tial for challenging or expanding the technological imagination.

Through the practice of this thesis, we have invented ways for turning the
tools and methods of interaction design towards its technical materials. In
this we repurposed the competencies and approaches of interaction design to
reveal the phenomena that they are a part of. At the same time we developed
knowledge of the detailed possibilities and constraints of these technologies
far beyond the constricted perceptions built into the third-party development
tools that interaction design typically relies on. Through popular, online
communication we have further made these explorations accessible to

others. I argue that through material exploration and communication, we
have extended the agency of our interaction design research practice. By

this I mean that we have challenged how we as interaction designers can
approach the technical materiality the networked city, and used our material
knowledge and competencies to make technological phenomena accessible
for interpretation and discussion. I therefore suggest that material exploration
and communication of technology through design is a central aspect for how
interaction design research can engage with the technoculture of networked

city life.

4.1.2 Popular practice

Our material explorations extend into communicative frames, which prompts
the question of which cultural framings we communicate towards and within.
By suggesting that this practice is a popular practice, I mean to emphasise that
it is engaged with communicating within and across popular culture on mul-
tiple levels. Further, as a discursive design practice, this is important because
it illustrates how the research works towards ‘taking up challenges of the
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technical and shifting them into cultural, communicative planes’ (Morrison et
al., 2010, p. 10). This involves addressing widespread audiences across different
discursive fields through the design and dissemination of discursive artefacts.
It also entails the role of the popular within the design practice itself at the
level of interpretation, production, and communication.

Popular cultural expressions are an important aspect of everyday life and
culture, and are widely discussed within culture studies (see Chapter 2). In
discussing our design research practice as related to ‘the popular’, I choose to
use a wide, non-evaluative, descriptive definition of popular culture as simply
expressions and practices that are widespread or ‘widely favoured or well liked
by many people’ (Storey, 2012, p. 5). This means that we are interested in
interpreting and designing within the broad cultural landscape of networked
life, and not just designing artefacts for research journals, design magazines,
and galleries. This could be seen as a direct response to the motivation for
the design research to work towards challenging or expanding the cultural
materials of networked city life. This prompts the question of who we are
addressing, and through which communicative means we mediate. Further,
it opens up the question of how we, following Hall (2005), can use design to
engage with the articulations of networked city life.

Bazerman writes that new ‘technologies emerge into the social configurations
of their times and are represented through the contemporary communicative
media’ (Bazerman, 2002, p. 3). Understanding how to communicate within
the discursive spaces of contemporary media is central in creating popular
representations of emerging technologies. Today, emergent practices of online
media are important in how expressions and interpretations of technologies
reach broad audiences. Through exploration, experiments, and empirical
observations of the spread of our films, I have suggested that online media-
tion can play a central role in the process of communicating technocultural
concepts to a wide audience (Arnall & Martinussen, 2010). Further, I have
argued that online film, as discursive design artefacts, can act as boundary
objects (Star & Griesemer, 1989) with the potential to reveal, explain, and
translate complex technologies within a popular cultural frame and, I hope,
provoke reflection, discussion, and critique.

As boundary objects, online film can be used to translate between fields

or contexts, such as news, art exhibitions, blogs, and discussions forums,
through being ‘both adaptable to different viewpoints and robust enough
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to maintain identity across them’ (ibid, p. 1). Following from the above,

the adaptability and robustness of these discursive, online boundary objects
comes down to how they are mediated through design and how these media-
tions make use of the possibilities and conventions offered by contemporary
online media. This perspective brings forward the importance of the media-
tional qualities of how these artefacts are designed and communicated.

Immaterials: Light Painting WiFi is an interesting example of how our design
research practice worked towards a popular frame. With this project, we
reflected on and extended what we had learnt from the previous films (see
Article 1) and specifically made an attempt to instrumentalise the notion

of designing discursive boundary objects in online media. As discussed in
Chapter 3 the film travelled far across the web and various forms of social
media, and further across diverse discursive contexts such as traditional
broadcast media, exhibitions, print magazines, and textbooks. Many aspects
of this cultural circulation were unforeseen and beyond what we could have
expected. But I suggest that they all came about as a consequence of how the
visualisations, the film, and the processes of communicating were designed
towards popular culture.

In conceptual terms, this involved the choice of content matter—visualising
WiFi, a technology that is highly present in everyday life, yet poorly under-
stood—and further, how these visualisations were produced through bringing
together explanation and expression with the purpose of stirring popular
imagination. In practical terms, this popular practice involved how the pro-
ject was designed and communicated within the conventions and possibilities
of contemporary online media, which included everything from the choice of
duration, the level of production value, the technical possibility to be embed-
ded in other online contexts, and the online media strategy behind spreading
the film. The conceptual and practical aspects of Immaterials: Light Painting
WiFi illustrate how design choices and qualities, as well as how the work is
articulated, are important in designing towards popular culture.

A key point is that this is not a linear or singular process of designing films

or artefacts and pushing these towards the cultural landscape through online
media with the intent of a widespread uptake. Instead, this practice entails
the overlap between analysing and interpreting popular discourses of technol-
ogy across contemporary media context, and generating new popular cultural
material on the basis of those insights. The discursive potential here lies in the
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rapid shifts between the material making and the communicative production,
and an informed, critical analysis of the discourses of technology alongside a
productive interpretation of the potentials and conventions of online media.

To take on a popular practice is to see interaction design as cultural produc-
tion, in that it produces artefacts—in the form of images, films, interfaces,
and products—that on different levels take part in shared cultural meaning.
These cultural materials are, further, part of everyday life and shape expecta-
tions and experiences. In reflecting on how interaction design research take
part in technoculture, it is therefore important to note that interaction design
is not only influenced by the cultural background in the form of a ‘technical
heritage’ (Feng & Feenberg, 2008), but also takes part in generating the
cultural landscape of networked city life. Balsamo (2011), following Bourdieu
(1984), writes that designers ‘serve as cultural mediators by translating among
languages, materials, and people, to produce—among other things—taste,
meaning, desire, and coherence’ (loc. 323). Further, Balsamo suggests that
‘through the practices of designing, cultural beliefs are materially reproduced,
identities are established, and social relations are codified’ (loc. 323).

The connection between cultural materials and everyday life is an important
aspect of how interaction design practice can interpret and challenge con-
ceptualisations of technology. I suggest that the /mmaterials project relates

to this connection between popular communication and the everyday in
two connected ways: First, by visualising everyday technological phenomena
within mundane urban environments—bus-stops, residential streets, park-
ing-places, etc.— and using the spaces of the city as a point of reference for
situating the networked city in the urban realities of the present. Second, the
practice address the everyday by communicating through popular, contem-
porary media of daily life; specifically using social media and online film. The
Immaterials project is not just making technology visible, but also making
technological phenomena accessible in daily life through popular cultural
communication. An important aspect of how technology is made accessible
as cultural materials, is therefore how and where these are communicated,
and how and by whom they can be accessed.

In Chapter 3 I presented accounts of the cultural circulation of the artefacts
produced through this research project. These accounts illustrate some of the
ways in which the project has been engaged with by others. They show both
variation in responses and effects, and, as indicated by the viewing statistics,
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broad reach. An important point, is how this cultural circulation feeds back
into the practice. Popular communication was weaved into the design-prac-
tice both through observation and documentation of responses, and through
direct engagement with individuals, groups and institutions (i.e. the Digitalt
Byliv conference, the MoMA exhibition 7alk to Me, the activists and artists
behind the exhibition DREAD, email correspondences with interaction
design students, or Igoe’s textbook Making Things Talk [2011]). These forms
of engagement where initiated, and made possible, by the popular commu-
nication of the films. Furhter, these varied forms of engagements also became
embedded within the research practice itself.

Making everyday, popular media a central part of the discursive design
practice has allowed for both interpreting and responding to technoculture. I
argue, that one of the potentials for discursive design is to create meaning in
the meeting-point between everyday life and emerging technologies through
taking active part in stirring and expanding technoculture. The challenge
then is how to design and communicate conceptualisations of technology
that are accessible, and relevant, across popular, cultural contexts.

If popular cultural expressions can contribute to ways of understanding and
re- articulating technology, we could then argue for using design to stir or
complement these understandings by designing new forms of expressions. In
pursuing this notion, it is important to be careful not to assume what Ihde
(2008) describes as a ‘designer fallacy’: ‘the notion that a designer can design
into a technology its purposes and uses” (ibid, p. s1). In this context, this
could be extended to the assumption that we can simply design new under-
standings by designing our intended perspectives into cultural materials, such
as images, films, or interfaces.

In suggesting that interaction design can be a way to purposefully contribute
to the popular cultural understanding of networked city life, it is therefore
important to keep in mind that the outcome of this practice is subject

to interpretation and not simply a mode of constructing ‘understanding’
through design. Rather, I see a culturally oriented interaction design practice
as a potential for contributing to the layered and heterogeneous technocul-
tural mesh of networked city life through exploring, investigating, and com-
municating in ways that stir popular imagination by suggesting new forms of
images and interpretations.
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4.1.3 Critical practice

I argue that the practice of this thesis also takes up a critical perspective on
interaction design and networked city life. In this section I discuss how the
practice as a whole points towards a form of critical practice and, further, the
relations between the critical, the material, and the popular. Can a design
research practice produce popular, high production-value online media while
still maintaining a critical perspective?

I suggest that the criticality of this research project is closely connected to the
flows and shifts of agency through the explorative and communicative aspects
of the practice. As material practice, the agency of the designer is shifted
from supporting technological innovation, to de-constructing technological
systems and making these visible and accessible. As popular practice, the
agency of the design team is put towards working the web as a communica-
tive ecology of varied acts, activities, cultural contexts. Here mediational and
communicative competencies are not used to promote products or visions,
but to engage with technoculture through offering materialisations and
conceptualisations of technology as popular, online, cultural expressions for
others to unpack, refer to and respond to. Further, I also suggests that there
is a form criticality enacted through how design production and reflection, as
agency, is extended towards interdisciplinary research.

In analysing this design research practice in a critical perspective, I draw

on Feenberg’s theoretical discussions of technology in a social and cultural
frame. Feenberg argues for regarding technologies as an environment rather
than as a collection of tools, and that ‘we live today with and even within the
technologies that organise our way of life’ (Feenberg, 2008, Loc. 1068). With
his ‘instrumentalization theory’, Feenberg distinguishes analytically between
aspects of technology that stem from their functional relation to reality,
which he calls the ‘primary instrumentalization’, and aspects that stem from
their social involvements and implementation, which he calls ‘secondary
instrumentalization” (loc. 977).

Secondary instrumentalisation, Feenberg writes, establishes the social mean-
ing of technological artefacts and how these are integrated to a social environ-
ment through, among many other processes, cultural expressions and design.
Both primary and secondary instrumentalisation takes part in forming tech-
nical and discursive biases for how technology is used and understood socially
and culturally. Feenberg argues that for a constructive criticism of technology,
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it is central to ‘take aim at the deficiencies in the secondary instrumentaliza-
tion because it is here that design receives its bias” (Loc. 1038-1039). Following
Feenberg, a critical practice of technology should question and uncover the
cultural and discursive biases of technology. This could further contribute to
‘opening up technology for a wider range of interest and concerns’ that could
‘lead to its redesign for greater compatibility with human and natural limits
and powers’ (loc. 1100).

I suggest that one of the ways in which the practice of this thesis is critical is
through investigating and revealing some of the tensions or gaps between the
‘secondary instrumentalization’ of the networked city (its social and cultural
meaning) and its ‘primary instrumentalization’ (its technical and functional
basis). The criticality lies in showing the unseen structures of networked

city life within popular cultural settings. Through the practice of making
visible, it goes against the dominant narratives of the seamless smart city by
showing emerging technologies as a part of the material, spatial, and often
messy contexts of urban life. I argue that a critical perspective on technology
is central exactly because we are engaging with emerging technologies that
have yet to arrive at stable social and cultural meanings, and that this further
requires us to ‘engage in shaping discourses in action that are not yet located
in dominant practices and knowledge of such technologies’ (Morrison et al.
2010, p. 3).

As a critical approach to design, this practice shares some of the premises
brought forward by ‘critical design’ (see Chapter 2). Critical design argues for
using design’s processes for invention as a mode of discourse for ‘stretching
established conventions, whether physical, social, or political, rather than
simply affirming them’ (Seago & Dunne, 1999, p. 17). But whereas critical
design speculates about the future, and challenges technological developments
using the design of fictional products and systems (Dunne & Raby, 2013), our
practice is about investigating and revealing the technologies of the present.

The practice presented in this thesis, as illustrated by the Immaterials films,
does not speculate about the networked city of the future. Instead it situates
the networked city within the spaces of contemporary urban life. It uncovers
some of the technical and discursive biases of technology, and therefore
offers a form of critical reflection on what the networked city is today. This
critical reflection, I suggest, is multiple and layered, rather than singular and
polemic. I argue that one of the strengths of the lmmaterials project is that it
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is both expressive and open-ended. Because the project explores an emergent,
complex technocultural condition, it is important that the visualisations

and conceptualisations it offers open up for both critique and innovation. A
possible weakness of the mmaterials project is that its open-endedness could
be seen as unfocussed and that this could limit its critical potential. One
critique of the Immaterials visualisations are that they could be seen simply as
aestheticisations of technology and that this could limit which kinds of inter-
ventions and arguments they can contribute to. I argue that the aesthetic,
expressive qualities of the films are crucial for addressing the emergence of
the networked city in general and for making its technologies culturally
accessible. This approach is valuable on an overall, technocultural level,

but for addressing more contentious issues of networked urbanism, such

as surveillance, militarisation or the privatisation of public services, a more
political form of discursive design towards activism or politics could be more
appropriate. This is not the topic of this thesis, but have been addressed in
other visualisations projects I have been involved in, and could be addressed
as a future research direction (see Chapter 6).

The criticality of this practice is not about illustrating a specific argument,
but is embedded in how the design outcomes work towards making new
articulations and expressions. Its value as a critical reflection on technology
lies in making the technology visible and accessible to many through cultural
engagement. In the /mmaterials project, this critical potential is developed
through using the designers’ agency over material and media to connecting
material investigation with visualisation, and further through using popular,
online communication to make these visualisations broadly accessible. This
illustrates the potential for using discursive design to contribute to discourse
by both creating and challenging conceptualisations of technology. These
conceptualisations includes elements of celebration and wonder in showing
us the spectacle of technologies that have come to be taken for granted. Yet,
at the same time, they put forward a critique of how the creative and inven-
tive potentials of these technological phenomena are rapidly narrowed by
mundanity, invisibility, and the dominant conceptualisations of the smart city.

The criticality of the Immaterials project is embedded in how the invisible
landscapes of the networked city have been made visible towards popular,
online culture. But a critical perspective on technology is also evident within
the design practice itself on both a material and a communicative, popular
level. First, as a material practice the critical is present through questioning
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and exploring technical materialities and challenging the agencies, tools and
assumptions we design with and within. Second, on a communicative level
the practice is critical in addressing popular culture, and in how it communi-
cates towards this context. Because widespread assumptions and biases about
technology take place within popular culture, it is therefore crucial for a crit-
ical practice to address these contexts; this is done through bringing together
material explorations with popular, online mediation. This overlapping of
investigating, making visible, and communicating through design is central
to the discursive potential for interaction design as cultural engagement.

In going back to the methodological move outlined at the beginning of this
chapter, the potential for discursive design engagement lies in the relation-
ships between interpretation of culture and technology, the design of cultural
artefacts, and the communication of these artefacts towards popular culture.
In addressing technocultural change, this methodological overlapping offers
ways of looking closely at the particular articulations, representations, and
relations that are at work in the emergence of networked city life, and further
to address these technological, historical, and cultural formations by attempt-
ing, at some level, to re-articulate discourses of technology through design
and communication.
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Chapter 5
Analytical themes

In the previous chapter, I reflected on the methodological characteristics

of the practice of the thesis. In this chapter I shift focus and discuss char-
acteristics of the networked city and interaction design on an analytical
level. In doing so I draw specifically on the interdisciplinarity of the thesis.
In Chapters 3 and 4, I addressed the research question of how we might
investigate and reveal the networked city through interaction design, and
how practices of explorative and communicative interaction design research
might contribute to new perspectives on the emergent networked city. In this
chapter, I take up the overarching research challenge of developing an ana-
lytical position on the networked city and interaction design. I explore and
develop this analytical positioning by joining concepts and perspectives from
across the disciplines and fields presented in Chapter 2: interaction design,
the networked city, and everyday life and culture.

This chapter is structured as a series of four themes that uncover different
aspects of the relationship between the networked city and interaction design.
The themes are informed by the methodological reflections from Chapter 4,
but the object of analysis is not the design outcomes or practice itself. Rather,
the purpose of this chapter is to develop a rich, interdisciplinary discussion,
informed by theory and practice, that challenges or expands the analytical
space for networked cities and interaction design.

5.1 An analytical position on the networked
city and interaction design

The emergence of networked city life is complex and contested on multiple
levels. As was discussed in previous chapters, networked city life implies
technical innovations and cultural changes and challenges, as well as
economic and political tensions. The networked city is a significant site for
technocultural change across urban life, media, the built environments,
planning and policy. Many of these changes gets enacted through designed
interactions, and the networked city is therefore an interesting and important
context for interaction design research. Further, the networked city should
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also be seen in relation to the emergence of an increasingly networked society
and culture. The networked city is an interesting interdisciplinary analytical
context for addressing technocultural change on multiple levels. Analysing
the networked city and interaction design could therefore be valuable for
questioning and framing networked life and our networked word in general.

On a cultural level, the ‘secondary instrumentation’ of the networked
city—the social and cultural meaning of its technological artefacts (Feenberg,
2010)—takes multiple forms, and is far from stabilised. The technical and
discursive biases that these secondary instrumentations give rise to, such as
the concept of the smart city or the notion of seamless interactions, have
implications across daily life and popular culture, as well as for research across
interaction design, technology, and urbanism.

Through the practice of this thesis we have used interaction design to address
some of the technocultural biases of the networked city through visualising
and communicating common technological structures towards popular
culture. As discussed in Chapter 4, this practice illustrates how culturally
oriented interaction design, through creating discursive artefacts and online
dissemination, can be used to create boundary objects that can travel across
and between fields and contexts. As design research, the thesis has also gone
across and between boundaries on a theoretical level. As I have argued, inves-
tigating the emergence of the networked city necessitates an interdisciplinary
approach both through practice and through analysis. This is reflective of
the overarching research challenge I put forward in the opening of the thesis:
to develop an analytical position on the networked city and interaction design
situated within everyday life and culture. In this chapter I work towards an
interdisciplinary, analytical positioning by going across disciplinary bounda-
ries and joining up concepts and perspectives from different fields of research.

In the conclusion of Chapter 2, I elaborated on the relevance of, and moti-
vation behind, this research challenge by identifying three underdeveloped
disciplinary connections. First, interaction design is rarely taken up in the
research and development of networked cities or, specifically, smart cities.

In general, the discourses of networked urbanism take place on the level of
infrastructure and planning, and rarely address the design of interactions.
Second, issues from urbanism, such as techno-social urban change, are simi-
larly not addressed in a nuanced way in research on interaction design, where
the general discourses take place on the level of interfaces and technological
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innovations. Third, across research on both networked cities and interaction
design, there is a potential for further taking up cultural and everyday
theories and perspectives, such as the ‘production of space’ (Léfebvre, 1991),
cultural circulation (e.g., Hall et al., 1997; du Gay et al., 2013), articulation
(Hall, 2005), and discussions of technoculture (Slack & Wise, 2005; Balsamo,
20I1).

In developing an analytical positioning across these fields, I bring together
the interdisciplinary formation of the networked city, interaction design, and
everyday life and culture. The central object of analysis is the web of relation-
ships between these domains, and how they may give rise to new perspectives
on the networked city and interaction design. Each might be highlighted

in different ways throughout this chapter, but the underlying concern is

with how relations between and across these fields of study might bring out
tensions or possibilities in how they can be analysed. The purpose of this
analytical positioning is therefore not to establish prescriptive guidelines or a
set framework, but to develop arguments and raise questions that might offer
directions and insights that will together contribute to how networked cities
and interaction design might be analysed.

To reflect on and discuss the networked city and interaction design, I identify
and discuss four themes informed by the practical design investigations
alongside interdisciplinary theoretical discussions. Each theme is a start-
ing-point for delving into and analysing a specific interdisciplinary character-
istic. The themes are not endpoints or guidelines, but rather are abstractions
for analysing and challenging the relationships between interaction design
and the networked city, while at the same time enabling an overview of net-
worked city life. Together these themes make up a layered framing for investi-
gating the networked city and interaction design from multiple perspectives.

The themes take up the following issues: 1). Material and spatial aspects of
networked technologies in cities. 2). Networked city life in a temporal con-
text, meaning how it technically and culturally changes over time, and how
this involves its past, present, and future. 3). The challenges and potentials

of invisibility, on multiple levels, for how the networked city and interaction
design can be analysed and critiqued. 4). How networked city life is entwined
with processes of cultural production, representation, and articulation where
meanings associated with everyday technologies and devices are produced,
distributed, and interpreted. I conclude the chapter with a reflection on how
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these arguments raise issues for networked city life as research, design, and
popular discourse.

5.1.1 The networked city as material and spatial

The first theme I address is how networked city life may be understood as
being material and spatial. Across practice and theory I have explored how

a material approach can be valuable for the networked city and interaction
design. In the previous chapter, I reflected on the design practice of the thesis
as a joining of material investigation with communication. Approaching net-
worked technologies as materials for design uncovered how these technolog-
ical phenomena are both constrained and malleable, and that they, through
design, can be subject to creative interpretation and expression. The insights
from this methodological move can be extended to an analytical level, and
prompt the question of how the networked city itself can be understood as
being material and spatial. This is a broad topic, but here I will focus on two
levels of materiality: at the level of infrastructure and power, and at the level
of everyday urban environments.

At a macro-level, the networked city is part of an infrastructural materiality.
Networked city life is made possible by, as well as bounded by, the materiality
of complex technical infrastructures. ‘Study a city’, Star (1999) writes,

and neglect its sewers and power supplies (as many have) and you miss
essential aspects of distributional justice and planning power.... Study
an information system and neglect its standards, wires, and settings,
and you miss equally essential aspects of aesthetics, justice, and change.

(ibid, p. 379)

In the networked city, urban systems and information systems are brought
together. As material constructs, these infrastructures are both global, with
undersea cables, server farms, and satellite constellations, and local, with
sensor-grids, traffic cameras, and WiFi networks. The networked city is
therefore involved in multiple layers of politics, power, economics, and
change. This ranges from the geopolitics of GPS and procurement policies in
municipalities to local telecoms” decisions of which neighbourhoods will get

their broadband cables upgraded.
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The economic foundations of the smart city industry is to develop, imple-
ment, and maintain the infrastructures of our networked urban future
(Townsend, 2013). This entails the implementation and maintenance of the
technological and material basis of the networked city: its software, cables,
sensors, and servers. The clients for this industry are actors with planning
power within urban politics: typically municipalities and private developers.
The services and systems the smart city infrastructure propose are meant to
serve these actors, which is why resource management, outdoor marketing,
and surveillance are key use-cases. Greenfield (2013) argues that the urban
ideal proposed by the smart city resembles that of post-war modernism:

a rational, efficient city managed from above. Just as the urban planning
practices of high-modernism have had long-lasting spatial consequences for
cities around the world, so might the visions of the smart city. This illustrates
how industry, politics, and economics are all built into the materiality of an
emerging infrastructure. The urban ideals and epistemological models of an
industry that largely comes out of computing is thereby shaping the future
possibilities, and challenges, of networked city life.

Following Star (1999), I would argue that to take a material perspective on the
infrastructures of the networked city means to highlight how standards, wires,
and antennas are constructed and how these processes involve power, politics,
and societal change. The infrastructure of the networked city could be seen

as a part of the planned and functional spaces of the city. Following Léfebvre
(1991), these structures therefore contribute to how urban space is produced.
This prompts the question of which organisations, corporations, and institu-
tions have the power and the means to make decisions about the implementa-
tion of infrastructure, and how these choices further have implications for the
possibilities and challenges in both networked city life and for design.

On a micro-level, the networked city is part of the urban materiality and
spatiality of everyday life. Early urban ICT research made a clear distinction
between the virtual realities of cyberspace and the physical realities of the
city, suggesting that the tension between the virtual and the physical was
key to understanding networked cities (Graham, 2004a). Contrary to this,
recent researchers have argued that the networked city takes place within the
materiality of urban life alongside the built environment and daily practices.
Graham (2004a) writes that the ‘hard material basis for the “digital revolu-
tion” is neglected but crucial ... [TThe “information age”, or the “network
society”, is not some immaterial or anti-geographical stampede online’ (ibid,
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p-139). Rather, as Crang et al. (2007) observe, the networked city is part of
‘the ordinary, taken-for-granted technostructural background for widening
domains of everyday life’ (ibid, p. 2406).

Central to these perspectives is how the networked city is a part of the local,
material realities of urban environments. In Article 2, I discuss how the WiFi
visualisations contextualise and situate the digital within the concrete spaces
of the city, showing the intricate relations between radio waves and concrete,
glass and steel. This illustrates and reinforces the argument that digital
technology in urban life is as significant as architecture, even if this is not yet
reflected in urban theory or planning.

A material and spatial perspective on networked city life emphasises that it is
local and situated within the cities we already live in. It is not some seamless,
generalised digital future, as proposed by the dominant narratives of the smart
city and ubicomp, but another layer in the already dense and complex con-
texts of the city, taking place alongside the built environment, the political,
and the everyday. Bell and Dourish (2004) argue that ‘the spaces into which
new technologies are deployed are not stable, not uniform, and not given.
Technology can destabilise and transform these interactions, but will only ever
be one part of the mix’ (p. 2). An important point is that these heterogeneous
spaces of the city that networked technology becomes part of are not just
physical and spatial, but also social and cultural. Following William’s (1961)
notion that culture is a ‘whole way of life’, the technologies and products we
routinely interact with in our everyday lives are embedded in the lived culture
of the networked city. This also makes it necessary to see the materiality of
technology from a cultural perspective (as will be taken up below).

An infrastructural perspective on materiality illustrates how the networked
city is implicated in political processes and economic realities, and further
how aspects of power and legislation are part of how networked urban space
is produced. A perspective on everyday materialities allows for examining and
situating the technological structures of the networked city in relation to the
heterogeneity of contemporary urban spaces. It also suggests that the digital
constructions of the networked city have to be understood on an architec-
tural level, as forming environments that shape urban life. In connecting
these perspectives to the methodological reflections in Chapter 4, I further
suggest that addressing the materiality of the networked city at the level of
design can also allow us to explore how the technological is malleable and
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negotiable, and how we, through design, might take part in interpreting and
translating between the domains of technology, everyday life, and culture.

On a material level, interaction design can be seen as a bridge between the
networked city and the technocultures of everyday life. As illustrated by the
practice of this thesis, I argue that interaction design offers ways of engaging
with the material and spatial aspects of the networked city in a mode that is
practical, inventive, and culturally oriented. In this sense it is a strong alter-
native to the discursive force of the smart city and thereby offers a situated,
grounded view on everyday urban technology that acknowledges the balance
between material possibilities and constraints, as well as offering possibilities
for creative exploration, expression, and invention.

5.1.2 The pasts, presents and futures of the networked city

With this theme I address the question of how we may situate the networked
city temporally, and how this might be a valuable perspective on networked
city life and interaction design. It may be useful to emphasise relations
between the pasts, presents, and futures for how interaction design and the
networked city is part of social and cultural change. The central point here is
to bring together research on technology and design from historical, contem-
porary, and future framings to situate networked city life within continuities,
and discontinuities, of everyday change. In this section I first critique the
dominant concept of impact from networked city research by connecting
this to cultural histories of technology, then discuss everyday life as a site of
change; finally, I ask how interaction design can interpret possible futures.

The motivation for addressing the temporal aspects of the networked city
comes from experience and observations from working across interaction
design and urbanism. Interaction design works within ongoing technological
change on a detailed level. Platforms, devices, and software tools have fast
update cycles and a longevity in the span of months to years. Interaction
design practice is therefore continuously focussed on the latest technological
possibilities. Urbanism follows the timeframes of urban planning processes
and architecture, which typically take years and have a longevity of decades
or even centuries. The networked city takes place across the tensions between
these timeframes, including the rapid shift in networked technologies

and consumer electronics, the hyperbole of the smart city, and traditional
architecture and urban planning. Investigating these temporal aspects could
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therefore be interesting for establishing a more nuanced view of the future
possibilities of networked city life.

The ideal of progress and the concept of impact have long been central to
expectations of technology development in Western cultures (Slack & Wise,
2005). This is especially prominent within discourses of the networked

city. Graham (2004a) critiques the dominance of what he calls the ‘impact’
metaphor in research on urban ICT, where the focus is on the potential
revolutionary transformations caused by technological innovations:

New media technologies and practices are often abstracted from their
historical context and presented simplistically as meteoric impactors
arriving as if from nowhere to revolutionise pre-existing places and

mobility practices. (ibid, p. 35)

In the corporate narratives of the smart city, the ideal of progress is also
connected to a technological determinist perspective on the urban, where
cities are seen as systems that could, and should, be radically transformed and
optimised by technological innovation. The tendency to see technological
innovations as disruptive, Graham argues, tends to deny the temporal
continuities of everyday urban life and glosses over the ‘subtle interrelations
between old and new, non-mediated and mediated, that occur within the
fine-grained fabric of cities and everyday life’ (ibid, p.3s).

Across interaction design research there is also a tendency to focus on novelty,
impact, and disruption. As discussed in Chapter 2, the dominant discourses of
ubicomp describe interaction design innovations taking place in a ‘proximate
future’ that is just out of reach (Bell & Dourish, 2007). By placing the goals
and potential achievements in the proximate future, both the smart city and
ubicomp remove their technologies and designs from the contemporary,
cultural, and material contexts of the everyday. By being ahistorical and dis-
connected from contemporary culture, these visions and speculations obscure
the cultural and social implications of technological development. I argue

that the focus on the near future gets in the way of engaging culturally with
the networked city of the present. I suggests that it is therefore valuable take a
situated, temporal perspective of networked city life by acknowledging the rela-
tions between its cultural history, its everyday present, and its possible futures.
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In writing about technology and social change in a historical perspective,
Bijker and Law (1992) argue that ‘technology does not spring, ad initio from
some disinterested front of innovation. Rather it is born of the social, the
economic, and technical relations that are already in place’ (p. 11). In a similar
fashion, the historian David Nye (1997) writes that ‘every new technology

is a social construction and the terms of its adaptation are culturally deter-
mined’ (p. 381). In extending these perspectives beyond a cultural history of
technology and towards the broader temporal continuities of the networked
city, it is important, especially coming from the context of design, to ask
how cultural and social relations continuously change, and are changed by,
new technologies in everyday life, also after their initial adaptation. It is also
important to ask how the technocultural changes accompanying technologies
of the networked city, like RFID, WiFi, and GPS (Figure 5.1), also involve
practices of design.

The temporal has also been central in studies of everyday life. The web of
relationships between everyday life and historical change has been examined
as a way of seeing the everyday as a dynamic process where the old and the
new co-exist (e.g., Léfebvre, 1991; Moran, 2004; 2005; Highmore, 2001;
2002). Moran (2004) writes that the ‘everyday offers a corrective to the
spectacularizing discourse of modernity, its self-promoting emphasis on the
latest design or technological innovation’ (p. 54). The local, lived experiences
of everyday life are described by Harootunian (2000) as a ‘site of unevenness’
(p. 56) where the old and the new, the local and the global takes place side by
side. Seeing networked city life as a ‘site of unevenness’, where the old and
the new overlap, is a valuable way of framing the possibilities and challenges
of emerging technology. Further, the mundanities of the everyday can pro-
vide a counterbalance to the exaggerated ‘newness’” of deterministic visions of
technological progress (Massey, 1992).

Theories of everyday life have also been used in analysing conceptualisations
of the future of the networked city. Galloway (2010) examines how techno-
logical change in everyday life and social expectations shape how possible

and partial futures continuously unfold. The socio-technical changes that the
networked city are a part of, Galloway argues, ‘involve persistent tensions
between pasts, presents, and futures that make certain identities and objectives
possible or probable, and others impossible or improbable’ (ibid, p. 32). Situ-
ating networked city life within the continuities and tensions of the everyday
can provide a critical grounding in the present as well as giving a connection
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Figure. 5.1. The ways in which GPS relates to social and cultural change today is only partially
due to how and why the system was initially developed. Much more important, I argue, is the
popular cultural practices and expressions that facilitate GPS in everyday use. By this I mean
both the design of applications for anything from calorie-counting and dating to commuting
to the media and narratives that surround these activities. The social and cultural technological
changes in everyday life take place between interaction design, marketing, and business devel-
opment, but not necessarily at the level of core technology development. Credit: Timo Arnall.

to the past. As an approach to the future of the networked city, this also opens
up for questioning how and by whom these futures are being constructed, and
further ‘who currently has the power to imagine and debate future scenarios,
and who is excluded or absent from these activities?’ (ibid, p. 34).

From the perspective of interaction design and innovation, it could be argued

that overemphasising the past and the mundanities of the present might
lead to a conformist, or at least unimaginative, outlook on the potentials for
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networked city life. It might be valuable to also reflect that the everyday can
be seen as a site for transgression, resistance, and creativity. In de Certeau’s
(1984) critique of everyday life, one of his central insights is how everyday
urban practices are not simply products of repression or shaped by ‘strategies’
imposed from above by political or economical structures. Instead, de
Certeau argues that everyday urban life also consists of ‘tactical’ responses

to imposed order, such as navigating the city on foot using shortcuts and
improvised routes (Merryfield, 2000; Borden, 2001). Seeing the everyday as a
space for ‘tactical’” uses and understandings of the city draws attention to the
potential for creative interpretations within the everyday. Pointing towards
how everyday life, alongside providing a corrective against deterministic
conceptions of ‘impact’, also opens a space for creative and cultural interpre-
tation and invention.

In a temporal framing, interaction design is interesting as a professional
discipline, as a research topic, and, I would argue, as a conceptual viewpoint.
As a generative practice, interaction design navigates the space between the
everyday present and the possibilities of the future. The practice of designing
mobile devices and interfaces involves anticipating, shaping, and sometimes
disturbing near-future everyday practices. Interaction design is an engrained
part of the temporal processes of networked city life through shaping what
has recently become technically possible into the everyday experiences of the
very near future.

Conceptually, interaction design can be seen as a practice of bridging the near
past, the present, and the near future. The question we then should raise is,
what kinds of possible futures can interaction design contribute to? Are we
confined to increasing the usability of existing interfaces or finding ways to
commodify technological innovations? Should we instead ask what kinds of
conceptualisations of emerging technologies interactions design could take
part in? A perspective on technocultural change would, I suggest, prompt the
question of how interaction design practice can be extended beyond facili-
tating innovation to question or problematise, through design, how possible
futures can unfold. These questions should be seen in relation to the meth-
odological reflections in the previous chapter, but it is important to note how
these perspectives also have implications for interaction design in general.
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5.1.3 Invisibility and the technological

imagination of the networked city

A third theme I suggest that is fruitful to explore is how networked city life
is characterised by invisibility on multiple levels; herein lie challenges and
potentials for both everyday life and interaction design. As discussed in
previous chapters, the methodological move of the /mmaterials project was
to make invisible technical materials culturally visible. Through discursive
design, we visualised and communicated technologies that were both
technically invisible as well as culturally overlooked. The combination of
cultural and technical invisibility is central to how the networked city can be
perceived and explored.

Following Feenberg (2010), I suggest that invisibility is also engrained in
biases found between interaction design and the networked city. On multiple
levels, the concept of invisibility shapes relations across these fields. To
unpack and illustrate this I will highlight some of the ways in which invisi-
bility affects interaction design. I will focus on two related aspects; first, the
practical implications of working with invisible, technical design materials,
and second, how the concepts of invisibility and seamlessness have become
part of the ‘technological imagination” of the networked city (Balsamo, 2011).

Designing for networked city life involves interpreting and shaping complex
and often invisible technological materials. Reflection through a ‘physical
conversation’ with these technical materials, where the material ‘talks back’
(Schon, 1983), is often not possible in a direct way. Instead, interaction design
practitioners approach the technological, material phenomena of networked
city life through tools, platforms, and abstractions that allow them to access
underlying technical possibilities. These include the tools used for developing
software, such as APIs and programming environments, as well as design
guidelines and rules for what is acceptable and appropriate for certain brands
of devices. Designing with invisible materials therefore means working within
constrictions placed by the tools and systems that are available for negotiating
between technological materials and design practice. What forms of inventions
and expressions that are likely to be created are not just bound by material
possibilities, but are consequences of how these frameworks are constructed.

One of the characteristics of the networked city is that its technological
materials are a part of the everyday urban landscape. The often messy spatiality
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of networked city life is, as we have explored in the Immaterials project, not
easily accessed or negotiated through available software tools. The fluctuations
of GPS, the readable volumes of RFID tags, and the physical obstructions of
WiFi are not accounted for through general development platforms, nor are
the social and cultural uses of these technologies. Unintended use, inaccura-
cies, latencies, and fluctuations are local and social implications of the inter-
weaving of digital technologies with practices and materialities of urban life.
This illustrates that as digital technologies move into the world, they cannot be
understood through software abstractions alone; there is a need for developing
a different form of material knowledge for design. The challenge is to question
both how platforms and tools shape the ways in which we can engage with
invisible materials, and how to use the remarkable invisibilities of networked
city life to invent and create new forms of expressions and experiences.

For interaction design, invisibility is not just a material characteristic, but is
also part of the ‘technological imagination’ as an important vision or ‘ideal’
for how to interact with digital technologies. Balsamo (2011) uses the concept
of ‘technological imagination’ to describe the ‘mindset and a creative practice
of those who analyse, design, and develop technologies’ (ibid, loc. 657).

As discussed in Chapter 2, Balsamo, drawing on Thde (2008), defines the
‘technological imagination as not just a background assumption that steers
the design, but as a culturally and historically shaped ‘creative resource that is
evoked in the design process’ (loc. 3504). As such, the technological imagina-
tion shapes possibilities and expectations across the design and development
of new interactive technologies. I argue that the technological imagination of
the networked city is shaped by the legacy of ‘invisible computing’ and the
vision of ‘seamless interaction’, and that this is problematic for an interdisci-
plinary view of networked city life.

With the conceptualisations of ubicomp in the early 1990s, Weiser and his
colleagues argued for making ‘computing an integral, invisible part of the
way people live their lives’ (Weiser, 1991, p. 1). According to Weiser, this new
form of digital interaction would be built on computers that recede into the
background to work towards ‘invisibly enhancing the world’ (ibid). In the
decades since, the visions of ubicomp, and similar concepts from across com-
mercial and academic fields, have been influential within both interaction
design research and in the broader, cultural narratives of networked technol-
ogy. This is specifically evident in the discourses of the smart city (see Article
3). Within design, Norman (1999) has been a central proponent for these
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Figure 5.2. Seamlessness and seamless positioning technology is at the core of the majority of
visions of both the smart city and of daily life in the near future, as seen here in Microsoft’s
Productivity Future Vision. In reality, these systems would most likely have to be built on the
same material and technical principals as GPS, namely radio waves and triangulation. As we
saw in Article 4, GPS is far from seamless, but is shaped by the material realities of everyday
urban life. Screenshot by the author.

visions through his concept of the ‘invisible computer’. Norman argues that
design should work towards ‘hiding the technology so that it disappears from
sight, disappears from consciousness, letting us concentrate upon our activ-
ities’ (p. viii). For Norman, technology should ideally work towards serving
‘human needs invisibly, unobtrusively: the human-centred, customer-centred
way (p. ix).

These visions of ‘invisible computing’ from interaction design research
resonate with how products and devices of networked city life are being por-
trayed in commercial discourses through product marketing and ‘vision films’
(see Kinsley, 2010, 2012). Here, the visions of invisibility that we recognise
from ubicomp and Norman’s ‘invisible computer’ are closely linked with ide-
als for seamlessness and efficiency. In marketing the iPad 3, Apple showed the
iPad in multiple stages of everyday use, and stated that the company believed
that its ‘technology is at its very best when it is invisible’ (Apple, 2012), while
its rival Microsoft (2011) showed us a future where every device, from the
kitchen to the city, is seamlessly synchronised (Figure 4.2) (see also Article 3).
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The ideal of ‘seamlessness’ has been critiqued for not accounting for the
messiness of everyday life and the often unpredictable implication of
technological innovations (see MacColl et al. 2002; Chalmers & Galani,
2004; Galloway, 2004; Bell & Dourish, 2007, 2012). The vision of seamless,
invisible systems does not align with the notion of the everyday as a ‘site of
unevenness where local and global, new and old, efficient and the inefhicient
co-exist (Harootunian, 2000). As discussed by Highmore (2011), everyday
life is not characterised by seamless interactions and invisible efficiency, but
rather by shifts and overlaps between familiarity and friction, habits and the
unexpected, and changes and continuities.

In the context of networked city life it is also important to note that to strive
for seamless interactions and invisible technologies represents an epistemo-
logical problem. The myth of the ‘invisible computer’ leans on positivist and
deterministic expectations of the possibilities of future technology and their
relationships to everyday life. Norman (1999) writes that the aim of interac-
tion design should be to ‘overcome complexity [and introduce simplicity’ (p.
64). I would argue that this form of argumentation relies on the questionable
assumption that the complexity of networked everyday life is something that
can be, as Norman suggests, ‘overcome’ through design, and furthermore that
invisible simplicity in everyday life is something that is both possible and
desirable. As a response to this position, I would argue that exactly because
networked technologies are embedded in everyday life, they take part in prac-
tices and contexts that are necessarily complex, heterogeneous, and situated.

In striving for seamlessness, ubicomp, the smart city, and contemporary
interactive product design reduce the technological imagination of networked
city life to a vision of efficient, invisible technological systems that work
everywhere and all the time. This, I argue, is to overlook and obscure the
diversity of urban life, and to underplay the multiple material, cultural, and
social relations that constitute the networked city.

Balsamo (2011) argues that the ‘technological imagination’ is performative,
and to exercise the technological imagination is to improvise within con-
straints to create something new (loc. 240). These constraints are influenced
by cultural and social assumptions: what Feenberg (2010) calls the technical
and discursive biases for how technologies are used and understood. As
discussed in the previous chapter, Feenberg writes that to critique a technol-
ogy, it is valuable to address the deficiencies in how its social and cultural
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meanings, for example created through design, relate to its functional relation
to reality.

The technological imagination operates on the level of technocultural mean-
ing, but it also affects the tools and platforms used to access the functional
basis of technologies. Above I discussed how software abstractions and APIs
give designers access to technological possibilities. Through the fmmaterials
project we uncovered how the ideal of seamlessness and invisibility is reflected
in these tools, and how the complex, material realities of networked city life
are typically unaccounted for (see Article 4). This illustrates how both concep-
tual assumptions and bias, alongside technical, material properties, affect the
relations between interaction design, daily life, and the networked city.

Different forms of technical and cultural invisibility are central to how
networked city life is designed for, and how it is represented and understood.
The tensions between invisible technological materials, the ordinariness

of everyday use, and the ideals of invisibility together make it challenging

to evaluate, discuss, and design for the possibilities and problematics of
networked city life. I would argue that the technical and cultural invisibility
of the networked city becomes problematic when the invisibility comes to
be taken for granted; when it becomes a system of assumptions embedded
within the technological imagination, which in turn influences the possibil-
ities for discourse and design. Designing with, and analysing, technology is
influenced and constrained by technocultural biases and assumptions, but,
following Balsamo (2011), exercising the technological imagination can also
challenge and develop new ways of imagining technology. The exploration
and problematisation of the networked city, I argue, should therefore include
questioning how invisibility shapes the technological imagination and, as
addressed in the following section, how this in turn affects cultural meanings
and expressions.

5.1.4 Cultural materials of networked city life

The final theme is how networked city life may also be understood as taking
place through cultural materials. By this I mean to emphasise how the
networked city is a part of everyday life through cultural expressions and
practices. Here, I define cultural materials in a broad sense as encompassing
both visual and textual representations in media, myths, and public debates,
as well as interfaces, devices, and the corporate marketing and envisioning of
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technology. Further, this could be seen in relation to the model of the ‘circuit
of culture’ where cultural meaning is produced and circulated through
different, related processes where cultural materials are produced, interpreted,
represented, and regulated. Following Hall (1997) this prompts the question
of how the technological, material aspects of the networked city are culturally
represented, interpreted, and made meaningful, and how this affects how the
networked city is understood and how it can be engaged with.

Cultural materials play an important role in forming experiences and
assumptions in networked urban life. As was discussed in Chapter 2, Moran
(2005), drawing on Léfebvre’s (1991) notion of ‘production of space’, argues
that ‘lived, social space is inextricably linked to represented, imagined space,
and that both are central to an understanding of everyday life’ (Moran, 2005,
p. 19). Moran suggests that media representations, in their multiple and often
mundane forms (such as marketing, sitcoms, and newspaper columns), are
crucial in establishing the parameters of public debate, and suggests ‘how
much power, or little power, we have to change our everyday lives’ (Moran,
2005, p. 168). Michael (2006) extends the role of cultural materials in
everyday life to the relations between technoscience and the everyday: “The
discourses, and sometimes spectacles, that “accompany” technoscience into
everyday life’, he writes, ‘serve in the reordering of the present in order to
fashion a future everyday life’ (Michael, 2006, p. 9).

I suggest that because of the invisibility of the technological materials of the
networked city, its cultural materials are particularly important in how it can
be understood. This happens in multiple and overlapping ways, but here I
will look at two layers of how cultural materials and representations work to
produce meaning in networked city life: first, the role of cultural materials in
stabilising and reinforcing technological innovations in the present, and sec-
ond, how cultural materials contribute to processes of anticipation through
envisioning the near future.

The contemporary cultural materials of networked city life take many, and
often fragmented, forms, such as advertisements for smartphones, ‘apps’,

or broadband services; public debates about surveillance and security; the
interfaces of mobile devices; and technical terminology in cinema and tele-
vision. Highmore (2001; 2009) writes about how novel technical devices and
possibilities become embedded within the everyday. Cultural representations
play a central role in these processes of normalising technologies and in situ-
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ating them in daily life. In discussing these processes in relation to interaction
design, I suggest that it might be fruitful to look to Bazerman’s (2002) con-
cept of ‘representational resting points’ from research in rhetoric. Bazerman
defines ‘representational resting points’ as accepted representations that have
become established enough to be stable points of reference and the ‘basis
for common understanding’ (ibid, p. 349). Bazerman examines the rhetoric
surrounding emerging technologies in a historical perspective, analysing the
discursive practices of Thomas Edison and his colleagues at Menlo Park dur-
ing the development of the first system for distribution of electric light. The
invention and implementation of this system cannot be fully understood,
Bazerman argues, without seeing this in relation to how the technology was
represented across different discursive contexts, including legal documents
and patents, marketing, media, and public demonstrations.

Electric light, Bazerman states, had to ‘find representational terms that could
be comprehended before it could create its own new world of experience and
meaning’ (ibid, p. 320). It is these representations, Bazerman argues, ‘that go
between minds, creating meaning and accommodating novelties to existing
sets of beliefs and social institutions’ (ibid, p. 2). An important part of the
stabilisation of the technology, then, is how representations become stable
points of reference as ‘representational resting points’. In order to become
relevant, viable, and desirable, new technological developments, like those
of the networked city, do not just rely on technological practices, but also

on discursive practices through ‘the development of symbols that will give
presence, meaning, and value to a technological object or process within a
discursive system’ (ibid. p.335).

The connection between technical and discursive practices can be extended

to how the networked city is emerging, and how cultural materials contribute
to popular imaginations and anticipations of the near-future. Kirby (2011)
examines the role of popular cinema in introducing and normalising new
scientific and technological ideas, suggesting that representations of science
and technology in cinema contribute to the ‘technoscientific imaginary’ (Kay,
2000) (see Chapter 3). Cinema, Kirby writes, is central to this technoscientific
imaginary by being a powerful ‘virtual witnessing’ technology by creating ‘vis-
ually and emotionally immersive environments’ (p. 40). “Virtual witnessing’
can, following Kirby, be defined as ‘any attempts to persuade others that they
have witnessed a “natural” phenomena without the need for them to witness
the phenomenon directly’ (p. 26). Kirby argues that virtual witnessing of, for
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example, interactions with envisioned devices through cinema works towards
culturally situating potential or emerging technologies, fostering public atten-
tion by establishing the need for (and viability of) these technologies.

While Kirby examines the technoscientific imaginary in general, Kinsley
(20105 2012) investigates the use of corporate vision videos, specifically
within the field of ubicomp. As discussed in Article 3, ‘vision videos™ are films
produced by technology companies to communicate strategies and visions for
the future. Vision videos do not necessarily promote specific products, but
rather place the technological systems of companies in near-future scenarios.
In Article 3, I argue that the typical scenarios communicated in these films
are shaped by visions of seamlessness and efficiency, and that they rarely
relate to realities of neither design or everyday life. Kinsley (2012) comes to
similar conclusions as to how vision videos reproduce the dominant visions
of ubicomp. Further, Kinsley suggests that as discursive formations, vision
videos are situated in a discourse of anticipation that disciplines the way
future orientation takes place in the living present’ (Kinsley, 2010, p. 14). This
‘politics of anticipation’, Kinsley writes, plays out on multiple levels and in
often subtle and unconscious relations to our embodied understandings of
the world. These mediated visions, Kinsley argues, do not simply represent
future goals that industry or society should be working towards, but rather
‘act within and constitute a present’ (ibid, p.29). As discursive artefacts, vision
videos appeal to new modes of reading and anticipating the technocultural
everyday through evocatively depicting ‘potential modes of technological
encounter in lucid detail, as if they are achievable in the present moment’

(ibid, p. 18).

Which ‘politics of anticipation’ are reinforced, and in which way future tech-
nologies are portrayed, depends on how and by whom these cultural materi-
als are produced. As Kirby and Kinsley write, representations and conceptual-
isations of emerging technologies, both in vision videos and popular cinema,
are typically produced by parties that ‘have vested interests in conveying to
audiences that these fictional technologies can and should exist in the real
world’ (ibid, p. 196; original emphasis). It is important not to overemphasise
the direct influence of corporate filmmaking and advertisement, however, but
instead acknowledge that these cultural expressions of the networked city,
whatever their intended purpose might have been, provide framings for how
to discuss and respond to technological change.
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Both established representational resting points and representations of
prospective futures are part of the ‘technical heritage’ of the networked

city as aspects of the ‘broader cultural values and practices that surround

a particular technology’ (Feng & Feenberg, 2008, p. 111). In reflecting on
this, I want to highlight two connected perspectives. First, as Bazerman
(2002) argues, the relations between technical and discursive practices are
important in understanding how emerging technological phenomena become
culturally meaningful. This implies that to engage with the networked city
requires an interdisciplinary approach, and that culturally oriented design can
contribute alongside, or in opposition to, urban planning, engineering, and
computer science. Second, following Hall (2005), the cultural materials of
the networked city are part of articulations that create meaning by forming
connections between technologies, concepts, visions, and agendas. These
articulations include, for example, the influential connection between urban,
networked technologies, and the concepts of seamlessness and the strive for
optimisation and efficiency. Further, as Hall argues, seeing these processes

as articulations also implies that their connections have the potential to

be changed, or re-articulated. In the previous chapter, I discussed how the
practice of this thesis can be seen as an attempt to re-articulate discourses

of technology through discursive design. On an analytical level, however,

we should ask: what do representational resting points and visions do to the
popular imagination through the articulations they form (or are part of)?

As networked city life is an emerging phenomenon, it is limited as a cultural,
creative resource for design, and in how it is articulated in popular culture.
In relation to the previous theme, I argue that the cultural materials of the
networked city are coloured by ideals of invisibility and seamlessness, and

an underdeveloped understanding of everyday life. How the networked city
is being portrayed across popular and technological discourse does not nec-
essarily align with its material, everyday possibilities and problematics. This
illustrates an important challenge for how we approach networked city life:
namely, that while the networked city is technologically sophisticated, we do
not have equally developed cultural materials for engaging with it. Exploring
ways of engaging with the networked city is important exactly because these
emerging technological systems and practices are part of social and cultural
changes in everyday life.

Critiques of everyday life, such as those of Léfebvre (1991), the Situationists
(Sadler, 2001), and de Certeau (1981) (see also Gardiner, 2000), have argued
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for the potential for change in everyday life. Following these views, Moran
(2005) argues that the ‘cultural materials that have been representing our
everyday lives over the last few decades have often served to deny or obscure
this potential for change’ (p. 169). If we want to begin to transform our
everyday lives for the better, Moran suggests, we need to ‘consider more
closely how we think, talk about and represent them’ (ibid, p. 169). In this
research project I have follow up this argument by asking not just how we
can analyse the cultural materials of networked city life, but how we might
design cultural material for thinking about it in new ways.

The Immaterials project made visible the contemporary technological struc-
tures of the networked city, showing that these structures are not seamless,
but rather are part of the often messy material and spatial environments of
our cities. This suggests a different form of articulation of the networked

city than what is offered by the smart city industry or by corporate vision
videos. Rather than connecting networked, urban technologies to ideals of an
efficient and optimised near-future, Immaterials connected these technologies
to everyday urban spaces of the present. /mmaterials illustrated an approach
to using the discursive potential of interaction design and online communi-
cation to make the technologies of the networked city culturally accessible,
and for suggesting a way of looking at the networked city in new ways. For
engaging with the emergence of the networked city, I argue that there is a
need for expanding and developing how it can be understood culturally. The
key point is that this means finding multiple ways of understanding, express-
ing, and representing networked city life.

5.1.5 Across networked city life

With the Immaterials project we represented and conceptualised the net-
worked city in new ways. With the themes identified and discussed in this
chapter, I have worked towards also re-contextualising the networked city
and interaction design analytically. Together, these themes raise questions,
concepts, and arguments that contribute to an analytical position on inter-
action design and networked city life. This positioning brings out tensions
and possibilities across fields of research, and develops a layered analysis

of networked city life and interaction design. In the closing section of this
chapter I will discuss the analytical contributions offered by this positioning
on an overarching level.
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The analytical themes identify specific characteristics of the relationship
between the networked city and interaction design. Identifying and devel-
oping these characteristics as four connected strands is both a rhetorical and
analytical move. With each of the themes I have developed a specific perspec-
tive that contributes different arguments and connections. For example, the
material perspective uses materiality to bring forward constraints and possi-
bilities across both technology and infrastructural politics, as well as urban
space and interaction design. The temporal perspective situates networked
city life by discussing tensions between its past and present, and questions
how possible futures are constructed. The discussions of invisibility connect
implications of invisible, technical materials with invisibility as an ideal or
bias within the technological imagination of the networked city. The cultural
perspective both connects cultural materials with discourses of emerging
technologies, and suggests that this is a potential space for re-articulation

through design.

While each of these themes analyses specific characteristics, collectively they
develop connections that work towards grounding, situating, and contextual-
ising the networked city and interaction design. The analytical contribution
is both identifying the characteristics themselves, and the connections, or
articulations, that they collectively form. By following different routes and
making different connections, the analysis also works towards putting the
heterogeneity of networked city life in the foreground. Rhetorically, this
analytical move is also an argument for exploring multiple ways of analysing,
designing, and critiquing. The four themes I have identified should therefore
imply that there are also many others to be taken up.

This analysis reinforces the importance of an interdisciplinary approach to
emerging technologies in daily life. With these analytical themes, I have
discussed characteristics by collecting and applying concepts from across
disciplines. Each of the themes is a novel conceptual formation that crosses
and expands the demarcations of the largely unconnected fields of interaction
design, networked cities, and everyday life. Through joining up these forma-
tions, I should stress, the analysis works towards situating the networked city
and interaction design in relation to daily life and culture. Through turning
towards the everyday, this analysis has uncovered new ways of contextualising
and conceptualising both the networked city and interaction design. Everyday
life is important, conceptually, for developing a richer and more grounded
analysis, but also for developing a stance towards technological change.
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As networked cities become partial realities across the world, their effects
manifest themselves in the daily lives of citizens. Everyday urban life in a
networked city illustrates how technological culture involves a multiplicity of
relations between and across technologies and people. Thde (2008) writes that:

while it is clear that a new technology, when put to use, produces
changes in practices ... these practices are not of any simple ‘deter-
ministic’ pattern. The results are indeterminate but definite, but also
multiple and diverse. Moreover, both intended results and unintended
results are unpredictable in any simple way, and yet results are pro-

duced. (Ihde, 2008, p. 59)

From city to city, neighbourhood to neighbourhood, and from citizen to
citizen, everyday life is different and has different challenges and possibilities.
For each individual citizen, daily life is largely made up of routines, habits,
and often taken-for-granted cultural practices. As new technologies become
more or less successfully adopted, they eventually become embedded within
these practices (Highmore, 2009). Taking an everyday perspective on the net-
worked city implies that there is no single cultural context or narrative about
networked city life, but multiple ways in which it becomes, and is embedded
in, different contexts.

Everyday life is situated in the present, both materially and temporally. But
the everyday is also a ‘site of unevenness’ (Harootunian, 2000) where residues
of the past and hopes for the future overlap. I have argued that perspectives
on daily life are underdeveloped in the dominant narratives and visions of
ubicomp and the smart city. This does not mean that there is an opposition
between daily life and networked urban technologies. Rather, it means that
the multiplicities of the everyday rarely are addressed when future technol-
ogies are envisioned. As Crang et al. (2007) observe in their ethnographic
studies, the remediation of everyday urban life through the technologies of
the networked city ‘involves subtle shifts in the spatial, temporal, scalar, and
material processes which together help constitute urban change’ (p. 2405).
The key point is that this remediation is layered and tangled with cultural
materials that also work towards shifting everyday experiences and the tech-
nological imagination.

Seeing everyday life as a site for technocultural change opens up the question
of how these change processes can be understood, and how they can be
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engaged with. Léfebvre’s (1991) concept of the ‘production of space’ can

offer a valuable perspective on how change can be analysed, negotiated, and
affected. Léfebvre’s dialectic model of spatial production argues that everyday
urban space is socially and culturally produced in the relations and tensions
between how the city is perceived in daily life; how it is technically, func-
tionally, and economically conceived; and how the city is conceptualised and
imagined through cultural materials.

Extending Léfebvre’s relational model to the networked city highlights how it
is produced across everyday life, technology, design, and culture. The spatial
practices of networked city life are constructed and constrained by the city’s
infrastructure, protocols, and technological materials. It is important to note
that these spatial practices of the networked city are extensions or variants of
existing practices, sharing the same possibilities and vagaries that daily life
entails. How the networked city is represented or conceived, and how it is
imagined, both take place across the city’s cultural materials: both through

its mediated visions and stabilised representational resting points. Léfebvre’s
spatial triad brings out both the ways in which power and economics con-
strain daily urban life, and the potential for engaging with change in daily
life, through daily practices and on a cultural, representational level. I argue
that this is important because it offers an active perspective on technocultural
changes, and suggests multiple ways in which we can engage with these.

Through the practice and analysis of this thesis I have argued that interaction
design can actively take part in facilitating, negotiating, and questioning the
emergence of networked city life. Central to this argument is a perspective on
the technocultural realm as being a dynamic construction. This reflects the
concept of the ‘production of space’, but extends this to the relations between
the networked city and interaction design. Interfaces and devices are part of
the spatial practices of networked city life. Here, interaction design contrib-
utes to how the technological structures of the networked city are used and
experienced in daily life. As I have suggested, however, interaction design can
also operate across representational spaces through articulating or making
apparent ways of understanding or imagining of the networked. This suggests
that daily life, as well as contextualising emerging technology, also opens the
way for a discursive potential. As the /mmaterials project illustrated, discur-
sive design can explore this potential through creating and re-articulating
cultural materials of networked city life.
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Theories and critiques of everyday life provide perspectives for discussing,
analysing, and engaging with the networked city and interaction design.
Invoking the everyday as a topic can imply a focus on ordinariness, multi-
plicity, and popular cultural practices and expressions. But in urban studies
taking up the everyday has also meant aligning with common citizens and
with lived culture, ‘to side with the dominated against those that would
dominate’ (Highmore, 2002, p. 1). In the 1950s and ‘60s, urbanists turned to
the everyday to critique the dominant functionalist ideals of postwar urban
developments. In 1961, Jane Jacobs (2006) used observations of city life to
critique Le Corbusier’s urban ideal of planned order, arguing for the value
of street life for urban communities. Kevin Lynch (1960) turned to ordinary
citizens’ experiences of urban space in his radical urban mapping techniques.
Léfebvre (1991) critiqued the power of capitalism over social and cultural
space, while the Situationists attempted to re-invent the city through artistic
practices for re-imagining everyday life itself (Sandler, 2001).

In the same way that studies of the urban everyday brought cultural and
citizen-centric perspectives into urbanism, we similarly need an everyday per-
spective on the networked city. The dominant smart city narrative promotes
an understanding of urbanism that bears similarities to the mid—twentieth
century high-modernist urban ideal of a city planned and managed from
above (Greenfield, 2013). Positioning the networked city in relation to every-
day life is to argue for counterbalancing the business-driven, technology-led
perspective of the smart city. As such, the everyday can act as ballast for both
challenging and inventing new conceptualisations of technology.

The analytical positioning developed in this chapter draws attention to
relations between networked city life and interaction design. These positions
open up questions of how to examine and how to design in the networked
city, and how to conceptualise networked city life. An overarching issue is
the misalignment between the technological phenomena of the networked
city and its cultural materials. As discussed above, the networked city is tech-
nologically sophisticated, yet we do not have the equally developed cultural
materials for engaging with it. Further, I suggest that networked city life does
not just need better technologies, but rather better ways of understanding
the technologies. The key point is that, considering the heterogeneity of the
networked city, this would mean allowing for several ways of understanding
networked city life, and for creatively questioning its spatial, material, and
cultural possibilities and challenges.
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Chapter 6
Conclusions

Through practice-led research, this thesis has taken up the question of

how interaction design can engage with the networked city in an everyday
cultural frame. In responding to this I have developed a purposefully broad
perspective on the networked city to include the multiple ways in which
digital, networked technologies are interwoven with the urban landscape,

as infrastructures, cultural expressions, products, and daily practices. This
broad, cultural perspective on technocultural change is important because it
offers a contrasting alternative to the growing force of the technological and
economical constructs of the smart city. An overall analytical contribution of
the thesis lies in identifying and discussing characteristics of the networked
city and interaction design, as well as in suggesting interdisciplinary cross-
overs. Central here is the analytical move of bringing together research on
the networked city and interaction design through everyday life. This move
is important because it has lifted a cultural, everyday perspective into both
interaction design practice and analysis of the networked city.

Within this framing I have investigated and revealed invisible technological
materials of common urban technologies by using the tools and approaches
of interaction design in new ways. Across this practice I have further
addressed the question of how interaction design research may be used to
generate or shift cultural perspectives on the networked city, and how this
form of design inquiry can be situated against a broader understanding of
technology, culture, and daily life. I have argued that interaction design can
have the potential for wider technocultural engagement, where the material
and communicative methods of the discipline are put to use for stirring or
challenging the popular, technological imagination of the networked city. As
[ argue in Article 3, ‘design can and should take on the role of negotiating
and translating between popular culture and emerging technologies by
creating alternative images and perspectives directed toward the popular
imagination’ (Martinussen, 2013, p. 307).

In analysing the relationships between interaction design and the networked

city, I have asserted that the many emerging technological systems in cities
are technologically sophisticated, but that we do not have equally developed
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cultural materials for engaging with their implications. This, I have suggested,
limits potential for discussion, critique, and invention. Through the /mma-
terials project I showed how interaction design has the disciplinary resources
to contribute more than just useful interfaces, but also to contribute poetic,
expressive, or challenging ways of seeing, and imagining, the networked city.

The practice as a whole—going across the material, the popular, and the crit-
ical—can be seen as a methodological move that may be described as making
the technically invisible culturally visible. By this I mean approaching interac-
tion design not as a practice of making technologies usable, but as a practice
of engaging with how technologies are articulated and may be understood
culturally. Everyday life is here seen as intertwined with the popular, cultural
expressions that accompany daily practices. How these expressions and
representations are designed and mediated is important for shaping everyday
understandings of technology. Further, unpacking and conceptualising seem-
ingly normalised or mundane technologies through design is a valuable way
of addressing their status as everyday phenomena. In Article 3, I argue that:

Interaction design exists in the intersection between technology, infra-
structures, services, and citizens. Through both practice and products,
designed interactions embody how we interact with and live with
technologies in daily life. As emerging forms of products and inter-
actions solidify and become conventions, opportunities are lost and
challenges are overlooked. The challenge now is not just to understand
the networked city, but to find ways of reframing and re-imaging its
concepts and consequences. Here, the agency of the designer may be
shifted from supporting and confirming processes of technological
development toward problematizing discourses around those processes
and through using media to be both critical and propositional within
popular culture. (Martinussen, 2013, p. 308)

By creating cultural expressions that make everyday technological, invisible
phenomena accessible in a popular cultural frame, the disciplinary methods
and competencies of interaction design have been employed to take part in
the multi-level, technocultural discourses of the networked city. This involves
an expansion of interaction design research beyond a typical focus on tech-
nology and use-cases. Instead, through this practice I advocate for interaction
design to contribute to how technologies can be conceptualised and made
accessible across culture. As shown in the discussions in Chapter 3 and 4, this
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form of cultural production and popular communication has further allowed
others to engage with the invisible technologies of urban life. Through online
presence, social media and different forms of cultural circulation the /mma-
terials visualisation have been made available for multiple forms of engage-
ment and interpretation. This illustrates the potential for using discursive
interaction design research to bring the networked city out of the spaces of
technological speculation, as exemplified by dominant smart city discourses,
and into spaces of cultural meaning, articulation, and re-articulation.

This thesis makes contributions, and has implications, on different levels. The
body of design work collectively contributes to the imagery and technological
imagination of networked city life, while the design research practice offers

a set of examples and discussions of how interaction design can be used for
engaging with popular, cultural discourses of technology. This practice is also
an exploration of the potential of a discursive design approach. In Chapter

3, I presented the notion of discursive design as a framing for using design

to re-articulate or challenge technocultural discourses. A discursive design
approach has been valuable for raising issues of culture, mediation and articu-
lation across the across practice. In exploring the discursive and communica-
tive potential of making technologies visible and accessible, I have interpreted
and extended the notion of discursive design. In particular, I have suggested
that discursive design could be developed towards creating and challenging
conceptualisations of technology. Here I see both a challenge and potential
for discursive design in how conceptualisations of technology can be designed
in ways that are accessible, relevant, and expressive across different discursive
fields and cultural contexts. If we are to design cultural materials that allow
others to engage with emerging technocultural conditions, like the net-
worked city, then the question is how these conceptualisations can be shaped
in ways that allow for both invention, discourse and critique.

I have suggested that one of the strengths of the /mmaterials project is that

it is both expressive and open-ended. Further, I have argued that complex,
emerging technocultural issues need to be conceptualised in ways that open
up for both critique and innovation, and that allow for multiple articulations
and re-articulations to be made. Yet, this approach also limits what kinds

of arguments and discussion that can be designed for and explored. The
Immaterials project embodies a general argument for seeing the networked
city as situated in contemporary everyday life, but it does not address specific
problematics of networked urbanism, such as privatisation or surveillance.
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Addressing issues such as these would perhaps require an approach to discur-
sive design that is less open-ended, and more explicitly critical or political.

In taking discursive design forward it is important to address the balance
between supporting broad technological invention and discussion, and advo-
cating for critical perspectives. I argue that the challenge is find ways, through
design, for creating and communicating conceptualisations that can foster
both critical reflection, and creativity and invention. I argue that the value of
discursive design lies in the connection between how discursive artefacts, like
online films, are produced, and how they are communicated through popular
online media. In developing and expanding discursive design further, the rela-
tion between design production and online dissemination is therefore central,
and could offer a fruitful direction for further research.

This thesis also raises possibilities and challenges for a technocultural
perspective on interaction design. I suggest that an important implication is
to question how interaction design works, or can work, within and towards
the production and circulation of cultural meaning. How interaction design
navigates and contributes to technoculture also prompts the question of how
technoculture can be analysed, explored, critiqued, and extended through
interaction design. This opens multiple possibilities for further research, and
following the characteristics of the practice identified and discussed in Chap-
ter 4, | suggest three connected routes for further practice-based, culturally
oriented interaction design research: material, popular and critical.

First, a practice-based and culturally framed approach to interaction design
contrasts with attention to the technical and functional that prevails in
much HCI research. Instead, through attention to a technocultural view, it
would be valuable to develop explorative and communicative research that
may generate material and technical knowledge across interaction design
education and practice. As demonstrated by parts of the Immaterials project,
there is a potential for further developing techniques and pedagogies for
material exploration, such as sensor-based light painting, and thus allow
others to address complex or invisible technologies on the level of expression,
invention and creativity.

Second, the popular aspects of the practice could fruitfully be extended
towards a further exploration of popular, online communication as an
approach to discursive design. As our films illustrate, there is a potential for
using online boundary objects to communicate across cultural contexts and
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disciplinary demarcations. As explored with the ‘Satellite Lamps’ publication,
there is further a potential for turning these insights towards the dissemi-
nation of design research. Here I suggest that it could be valuable take up
the research question of how online communication and interaction design
can communicate insights from research to both interdisciplinary fields and
broad popular audiences.

Third, the critical aspects of the practice show that there is a potential for
further developing approaches for critique of technology through design. I
have argued that interaction design can, and should, create alternative con-
ceptualisations of technology on a cultural level, and that these conceprualis-
ations can be critical in themselves by stirring or expanding the technological
imagination. I see a great potential for further research to move beyond

the networked city and address other important issues in the emergence of
networked society and culture. It is important to note that in expanding this
critical perspective it is central to see the critical or discursive potential as
connected to the material and popular aspects of the thesis, and that all three
are important for re-articulating technocultural discourses.

Analytically, I have used a collaborative project- and design-based practice,
alongside a interdisciplinary research framing, in order to examine and
discuss relations between interaction design and the networked city. Through
developing a set of analytical themes, I have worked towards an analytical
position on the networked city and interaction design that is situated in
everyday life and culture. The themes work as abstractions of characteristics
of networked city life, while also being statements towards an argument for
seeing the networked city and interaction design in a cultural and everyday
perspective. As components of a wider framework, the themes prompt us to
consider the multiple contexts and relations through which the networked
city and interaction design take place.

Seeing interaction design in the context of urban life requires a shift in
attention from the individual user and interface to the surrounding urban and
cultural context. Viewing the networked city in relation to interaction design
means that it, too, has to change its focus, but from the overarching technical
and infrastructural issues to the everyday, networked interactions of citizens.
Interaction design and the networked city can be bridged by perspectives on
daily life. To introduce everyday life into these fields offers a means of address-
ing cultural perspectives, multiplicity, and friction, and may further provide a
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grounding for the design and conceptualisation of emerging technologies in
urban life. It places these technologies and their possibilities in our pockets
and our streets, and suggests that the emergence of networked city life might,
and should, lead to something more interesting and rewarding than invisible,
efficient systems and the utopian seamlessness of the smart city.

Léfebvre argued that ‘the only genuine, profound human changes are those
which cut into the substrate [of everyday life] and make their mark upon

it" (Léfebvre, 1991, p. 228). The networked city is making its mark on both
daily urban life and on the cultural materials that accompany the everyday.
The networked city offers great unexplored potential for daily life, and for
design, but also entails unknown problems and unforeseen consequences.
Yet, one of the current challenges of the networked city is that its potentials
and issues become all too easily (and uncritically) obscured by technical and
cultural invisibility, and the hyperbolic discourses and conceptualisations.
Rather than becoming a subject for broad discussion, invention, and critique,
networked city life is reduced to technology-driven corporate visions for the
future, or interactions with mobile devices whose technological wonders we
take for granted.

The networked city is more than glowing smartphone screens and a striving
for infrastructural seamlessness. Using interaction design and online media to
visualise and communicate its spectacular technical landscape has aided the
discovery and analyse of the characteristics and biases of the networked city.
More importantly, however, making these technical structures culturally vis-
ible draws attention to the networked city in and of itself. This illustrates the
importance and value of exploring new ways of seeing and understanding the
technologies of everyday life. In doing so, interaction design may contribute
to and challenge practices and conceptualisations of the networked city by
stirring the popular, technological imagination.
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Depth of Field

Discursive design research through film

Abstract

This article is about the role of film in interaction and product design research with
technology, and the use of film in exploring and explaining emerging technologies in multiple
contexts. We have engaged in a reflective design research process that uses graphical,
audiovisual, and time-based media as a tool, a material and a communicative artefact that
enables us to approach complex, obscure and often invisible emerging technologies. We give
a discursive account of how film has played an intricate role in our design research practice,
from revealing the materiality of invisible wireless technology, to explaining complex
technical prototypes, to communicating to a public audience through online films that may
fold broader social and cultural discourses back into our design research process. We
conclude by elaborating on discursive design approaches to research that use film as a
reflective and communicative medium that allows for design research to operate within a
social and cultural frame.

Keywords: interaction design, product design, discursive design, emerging technologies,
RFID, film, reflective, communication, mediation.

Introduction

In the last decade, interaction design has found itself in a rather unique position. As an
interdisciplinary field, drawing upon many domains such as Human Computer Interaction
(HCI), product and graphic design, informatics, art, engineering and critical practice, it has
grown the potential to situate itself in a critical position between emerging technologies and
culture. In particular, there are emerging modes of doing exploratory design research that
result from the newfound relations between product, interaction and communications design.

In this article we discuss our design research activities that use film as a material for
exploring, conceptualising and communicating with emerging technology. We analyse this
through existing framings of audiovisual media in HCI, technology, and interaction design
research. The central research question we address is how does audiovisual media enable new
kinds of practice-based design research with emerging technology?

In posing this question several others also arise. How might designers use and shape
audiovisual media to support processes of understanding and conceptualising with emerging
technology as part of their practice? And what opportunities do audiovisual media open up for
design in explanation and communication within a broader social and cultural context?

The article develops two main aspects: film as a material in communicating and con-
ceptualising new technology and the role of film as a tool in the design research process. The
concept of depth of field here opens up three things for us. First, we investigate the bound-
aries between the field of design research and the critical conceptualisation of technology.
Secondly, in our design practice we use film to probe the depth and materiality of emerging
and often invisible technologies. Third, depth of field is one of the cinematic qualities of film
that is used here to both communicate about technology, and to help understand the role of
audio-visual mediation in the design and development of technological products.

Film is a communication media that involves audiovisual representations that have
immersive and experiential qualities, and that can be very selective in conveying and framing
subject matter. By using film, we imply a mode of production and display that involves
cinematic qualities such as genre, narrative and cinematography, not simply video as a tool
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for documentation or analysis, but film as a purposeful, constructed, designed and directed
experience.

Seven short films are included within this text. They have been produced over several
years as an integrated part of our research. They are embedded in the article where they form
topics and construct a path through the research as is argued for example in the field of visual
rhetoric and through the genre of the visual essay or ‘pictorial texts’ (e.g. Mitchell, 1994).

The films are thus meant to be watched at critical points in the text where they act as
both cases and arguments. We analyse these films through addressing their role in unpacking,
conceptualising and visualising emerging technology, how the films themselves provide us
with new design materials, and by looking at their role in communicating about technology on
both an explanatory and experiential level.

Background

Research in interaction design builds knowledge around the concepts and practices involved
in creating and using interfaces that mediate between people and computational syst-
ems. Interaction design research has drawn much from research in technology and
informatics, but has expanded from its early technologically centred remit (e.g. Bagnara &
Crampton-Smith, 2006) and developed approaches and theories such as those of critical
design, user-centred design, reflective design and experience design. These are attempts to
theorise around the rapid changes brought about by the emerging technological media in
which design work takes place and in which designed interfaces are experienced (e.g.
Redstrom, 2001). Today interaction design encompasses a broad set of approaches to
technology and ubiquitous computing, user interfaces, tangible and embodied interaction, as
well as media and communication design (e.g. Poggenpohl, 2006).

Our take on interaction design draws on a purposefully broad range of contexts and
approaches from HCI, product, graphic design and visualisation, media, communication and
also from particular approaches to prototyping and crafting with electronics and software. Our
communicative design research methods are aimed at exploring emerging technologies that
work from a design informed position with distinct qualities of hands-on making and form-
giving, where tangible materials and prototypes are formed alongside visualisation and other
mediating processes.

RFID and ubiquitous computing
This design research emerges from a project called Touch that investigated an emerging
technology called Radio Frequency Identification (RFID). At its simplest RFID offers a
wireless method for identifying objects at a distance, using small, battery-less RFID 'tags' that
can be embedded inside products, objects and environments. RFID is rapidly emerging and is
already implemented on a large scale in logistics and asset tracking, access control, security,
and ticketing such as London’s ‘Oyster card’. The research discourse around RFID is often
driven by powerful economic interests and focuses on utilitarian and industrial applications
(eg. DeVries, 2008), the optimisation of tags, readers and infrastructures (eg. Dontharaju et
al., 2009). Privacy and security are an important part of the public debate around RFID (e.g.
Albrecht & Mclntyre, 2005) and research is concerned with privacy and security policy (eg.
Garfinkel & Rosenberg, 2005). The popular understanding of RFID is often coloured by
fundamental misunderstandings largely created by mass-media representations that are very
different from actual physical characteristics of the technology (Poole et al., 2008). The most
common 'folk' theory about RFID is that tagged people or objects can be read from great
distances, enabling governments and corporations to track people's everyday lives.

These dominant research and popular discourses around RFID rarely address the
design of RFID interactions and products outside of utility and industrial contexts, or engage
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with the public understanding of the technology. We position our research outside these
dominant approaches to RFID. We do so in order to address a more nuanced view on the
challenges and possibilities of RFID and this demands that we unpack the material of the
technology, and that we re-frame it in a way that it can be designed, shaped and critiqued.

Already widely used in the world, it is important to understand how RFID is seen as a
prototypical ubiquitous interface technology. It is located within a broader frame of
research from 'ubiquitous computing' or ubicomp first developed by Mark Weiser at Xerox
PARC in the late 1980s. Ubicomp describes a post-desktop computing paradigm where
technologies ‘weave themselves into the fabric of everyday life until they are
indistinguishable from it’ (Weiser, 1991: 1).

Contemporary ubicomp research includes alternative perspectives such as tangible and
embodied interaction (Dourish, 2001), social and cultural issues (Galloway, 2004), user
experience and society (Greenfield, 2006) and the concept of seamfulness which works
towards active, engaged interaction rather than the dominant visions of seamless and ambient
computing (Chalmers & Galani, 2004). An influential account of ubiquitous technology
criticises the ever-shifting ‘proximate future’, where technologies are always ‘just out of
reach’ despite the fact that many aspects of ubiquitous computing are already intertwined into
society, culture and contemporary everyday practices (Bell & Dourish, 2007).

The dominant approach to ubicomp has been directed towards visions of a near-future
of ambient, calm, invisible technology, with a discourse of miniaturisation, invisibility and
'disappearance' (Norman, 1999). Invisibility is a critically important issue for RFID, where it
is not only conceptually obscure, but invisibly embedded inside products, and through
interaction, generating obscure data in databases that are often outside user control. In our
research, we address the issues of invisibility by focusing on visualising the tangible and
spatial qualities of the technology itself and by contextualising it through embedding it in
products and interactions where RFID offers opportunities for physical-world interaction
embedded in everyday objects (Martinussen & Arnall, 2009). These multiple viewpoints
reveal a complexity in the field and ubicomp represents an entirely new set of design
materials, applications and implications that need to be explored.

Mediating technology

There is a need for design research to engage with emerging technologies like RFID in order
to build knowledge that encompasses theoretical, critical, reflective and practical approaches
to the technology. In addition, there is a need to understand the critical processes of
translation between emerging technology and the popular cultural imagination. In a landscape
dominated by powerful technology-push, is there a way for design to uncover and
communicate the potential for human qualities, playfulness and sensitivity to materials and
context?

Historically, film has been a central part of the communication of new technology
with interfaces being mediated through film or video demonstrators. From televised events
showing off household robotics at the 1939 New York World Fair to the invention of modern
computing paradigms such as the mouse — in Engelbart’s 'Mother of all demos' (Engelbart,
1968; Moggridge, 2007).

Products too are often initially experienced through cinematic forms, from lifestyle
commercials for Sony televisions, to explanatory ‘how to’ informercials for the Apple iPhone,
to user-generated ‘unboxing’ videos on YouTube. These forms include advertising
and consumer marketing strategies, but also explanatory modes. The commercial film for the
Polaroid SX-70 camera, directed by Charles and Ray Eames in 1972 (Eames Office, 2000), is
a fine example from design practice of new technology explained to the masses through a
product commercial, conveying technology and experience combined into one form. The
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relations between scientific advance and cinema are extremely close. Kirby demonstrates how
film establishes achievability of scientific and technical discourses, and ‘cinematic depictions
of future technologies demonstrate to large public audiences a technology’s need, viability
and benevolence’ (Kirby, 2010: 41).

In the Touch project we have attempted to meet these challenges and opportunities for
interaction design research via a broad socio-cultural approach to technology. This approach
sees technologies as part of a wider social and culturally situated perspective and how they
are taken up, adapted and adopted in contexts of design, testing, use and revision. Important
here for design research that involves digital materials, processes and communication is the
concept of mediation (Vygotsky, 1978). Mediation helps us to frame activities that involve
designers in inquiry with a subject-matter that are directly and indirectly related through an
artefact or a tool. In a socio-cultural perspective on design, interaction and communication,
mediation allows us to get at the interplay of cultural codes and symbolic significations and
the tools and technologies within which they are realised. However, this is a two way process.
Tools and technologies also influence how we design, work and communicate so that finding
out about their properties, affordances and constraints is also revealed through the activities of
designing and the design of emerging products and services. The artefacts we design in the
context of emerging digital technologies also convey their compositional and communicative
character as mediating artefacts. Wartofsky sorts artefacts at three levels: primary artefacts are
tools used directly in human activities (Wartofsky, 1979). Secondary artefacts are ‘symbolic
externalizations’ or ‘objectifications’ of primary artefacts. Tertiary artefacts are abstracted
from the function of secondary artefacts. At this third level, mediating artefacts are abstract
and conceptual: they are no longer concerned with plain representationality but move into the
realm of imagination. Here artefacts become powerful forces for transformation, embodying
vision and potential. In the context of our research, we can discuss our design practices and
research perspectives through artefacts like prototypes and products, and through
representational artefacts like films that are both able to articulate concepts, potentials and
visions for emerging technologies.

The films we include are examples of this as artefacts that mediate complex
intersecting activities (Engestrom, 2010) and various layers of design and communication.
The films also 'speak’ from several positions. These filmic artefacts are conceptualised and
communicated at the level of artefact as tool and sign, but they are also artefacts of mediation.
They encompass different disciplinary knowledge of RFID as technology, as interactive
material and as culturally resonant media. At the level of articulation in discourse, they also
interlace different conventions and stylistics that are realised though our own varied expertise
in film, advertising, graphic, interaction and product design. In summary, following Hahn and
Gregory (2007) mediating artefacts are constructed and invested with meaning in complex
relationships among other objects by conceptualizing and reorganizing particulars. In this
project we have reframed RFID technology through the tools of interaction design with a
communicative intent, and explored the limits and edges of what the technology lets us do in
design.

Frameworks

Within the discourses of emerging ubiquitous technology, we adopt a research by design
approach that draws on a number of conceptual and theoretical frameworks in designing,
analysing and reflecting. Below we go through some of the concepts we use and situate the
filmmaking activity within practice-based design research. The contexts for this work are
numerous and inherently multi-layered, so in order to discuss the films we must bring
together a network of theories to provide frameworks for analysis. We define existing
frameworks that are useful for analysing our practice-based design work, our material
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approaches, the experiential and exploratory prototyping, and the propositional, discursive
design artefacts themselves.

Critical design

In conducting research with emerging technologies the practices and approaches within
critical design define an important set of design tools and analytical means. The term 'critical
design' was introduced in Anthony Dunne's book Hertzian Tales (Dunne, 2005) and describes
a design process that use speculative design proposals to challenge assumptions, precondit-
ions and givens in technological systems (Dunne & Raby, 2007). Critical design can be
defined as a form of design that uses the processes, tools and languages of product and
interaction design to not solve or resolve problems, but to critically rethink the parameters of
the problem area itself (Mazé & Redstrom, 2007). Critical design is currently being
contextualised and developed with a focus on critical practice in design research where ‘a
pragmatic conception of reflection is extended as a critical modality - to question and
transform rather than only describe and affirm’ (ibid: 10). Critical design, therefore, provides
an analytical stance and design approaches for exploring, conceptualising and communicating
around emerging technologies. Mediation through photography and film is central in critical
design practice. Dunne writes about ‘the design object as prop’:

By abandoning the technical realism of the prototype and the visual realism of the traditional
industrial design model, conceptual models in combination with other media, can refer to
broader contexts of use and inhabitation. For instance, by using conceptual models as film props
the viewer can be drawn into the conceptual space of the object in use rather than an
appreciation of the thing in itself. (Dunne, 2005: 92).

Here we need to broaden the concept of 'design object' to include film props and other
conceptual objects like traditional design models, working prototypes and technical probes,
but also to consider the conceptual space of film as a design object in itself.

The concept of critical design is central to our process and position on technology and
design research. Seago and Dunne describes the key methodological factor in critical design
research as “using the process of invention as a mode of “discourse”, a poetic invention that,
by stretching established conventions, whether physical, social, or political, rather than simply
affirming them, takes on a radical critical function, a material critical theory, or what Dunne
terms a ‘parafunctionality’ (Seago & Dunne, 1999: 17). In the context of ubiquitous
technology, this ‘radical critical function’ of design can be describes as “a critical medium for
reflecting on the cultural, social, and ethical impact of technology” (Dunne, 2005: xii).
Critical design in the field of RFID could address the conventions of the technology both on a
instrumental and technical level by re-conceptualising the interactional and experiential
possibilities of the technology, and on a social and cultural level by challenging and re-
contextualising RFID in a broader public discourse. In this sense we have to see critical
design in the bigger picture of technology, culture and media.

The research we report on takes place in the context of internet media where our work
is mediated through online 'social' channels and connections (Shirky, 2008; Boyd, 2008).
Much of the impetus for the research comes from the motivation to participate in public
discourse, and the ability to use media as a way of conducting 'design probing' (Gaver et al.
1999) that uses various media forms to uncover and explore various latent perspectives and
attitudes. This has been particularly important when working with a rapidly emerging
technology as controversial and misunderstood as RFID. The dissemination of the research
work through film has been part of the motivation for doing explorative design research in
this area. When design research is mediated through online social media, online film can used
as a ‘boundary object’ (Star & Griesemer, 1989) that can inscribe complex and difficult
aspects of design research in a broad public discourse. Star and Griesemer (1989) introduced
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the concept of boundary objects to describe objects that can be used to translate between
fields or contexts and are ‘both adaptable to different viewpoints and robust enough to
maintain identity across them’ (1989: 1). When designed media artefacts act in an online
social media context, they are embedded into diverse mediational forms such as news, blogs
and discussions forums, where they are used to support and discuss many perspectives and
viewpoints.

Our overall approach uses film to mediate design artefacts and to build upon critical
design approaches to problematise RFID. These films may then be put into a public domain to
raise debate and with different participants/audiences. They have the potential to create and
direct the discourses around emerging technology through the boundary objects of the films.
These approaches from critical design contribute to a discursive mode of design research that
connects to making and knowing, and to mediation and communication.

In our view, the mediating aspects of critical design are crucial, and must be explored
beyond the art-centred forms of mediation that currently dominate critical design. We seek to
do this by using film and online media as our central strategy in a discursive design take on
research by design to communicate design research towards both technology and design
communities, and a broader public. By emphasising the communicative activity of our design
research, together with a reflective and explorative approaches of critical design, we seek to
develop a practice of discursive design. This practice is also informed by reference to research
into media and rhetorics of online discourse.

Research through interaction design

In interaction design the move towards computing that is embedded in everyday life has
influenced new modes of embodied interaction that occupy a world of physical and social
reality (Dourish, 2001:3). Interaction design has traditionally worked with situated forms such
as wireframes, diagrams and screen-based prototypes (e.g. Landay & Myers, 2001), but when
interfaces are ubiquitously spread across the physical world, we need new ways of sketching
and visualising, that place greater emphasis on the body, time and space. Non-screen-based
tangible interaction takes place outside of traditional confines of desktop computing and
means that designers must work with complex networks of sensors, embedded computation
and actuation (Igoe, 2007). In order to conduct these design explorations, we have needed to
build knowledge around new technological materials, and develop new tools and techniques
for practising design such as ‘sketching in hardware’ (Kuniavsky, 2006). However, design
practice with tangible interactions is still relatively new, often requiring lengthy-development
cycles that still rely heavily on technical knowledge of hardware and software that can be far
removed from the design of user experiences (Klemmer et al., 2004). In order for designers to
communicate about and through tangible interactions, there is a need for design research to
develop new tools for sketching, rapid prototyping and visualisation that more fully account
for the design of interactive experiences in these new contexts.

In our investigations into RFID, we situate ourselves in a process of research by
design and practice through research as described by Sevaldson (2010). In research by
design the design practice is a theory building activity: engaging ourselves as design
practitioners in generative design activities where our ‘investigations are conducted within a
first person perspective combined with a reflexive mode making design knowledge explicit’
(Sevaldson, 2010: 2). Here design engages in a research enquiry that opens up for generative,
explorative and innovative approaches. This view draws upon both Schon in the formulation
of reflection in action (Schon, 1983), and in the ability to generate knowledge in a bottom-up,
explorative investigations of material and phenomena. In research by design we place
ourselves as distinct from the kind of knowledge building found in 'traditional' sciences, in
that our inquiry is not about hypotheses, problems and problem-solving. Instead, it is oriented
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towards exploration and moves towards generative discovery, and towards desirable surprises
(ibid). In practice through research we consider that our design practice - which is funded by
research and has been practiced outside of commercial or client-based constraints - has been
conducted in order to build abstracted or generalised knowledge of emerging technologies.
This mode of knowledge building uses design activities to explore a particular domain, where
the research is conducted through practical design experiments and explorations.

Design material

Design has a tradition of working closely with materials in shaping and constructing
experiences. Schon (1983) describes design as a physical conversation with materials, and
concentrates on the ways in which materials 'talk back' as part of this dialogue. But
technology has introduced new complexity into this relationship, introducing time, multi-
dimensional interactive relations and various highly complex and invisible components that
are very hard to grasp for designers. Vallgarda and Redstrom (2007) see technology as a set
of 'composite' digital materials that are likened to physical materials in architecture and
design, pointing towards the often overlooked and pressing need to address the actual
fundamental physical and spatial aspects of ubiquitous technologies. The spatial
characteristics of sensing systems have a direct impact on the qualities of the interaction and
the physical form of digitally augmented products (eg. Reeves et al. 2006). Nordby (2010)
sees technological material as an important element of early phase conceptual design, where
conceptual designs are often developed in tandem with new materials, and where designers
need to understand materials in order to inspire new solutions. As well as treating RFID as a
new material, the Touch project has also used the new opportunities and constraints offered
by audiovisual media within its’ design practice.

There is also a need to understand film as a design material, and reflect on the ways in
which the material/medium of film operates within design research. At one level, film
inscribes a mode of representation that involves time, audiovisual media, and a form that
requires attentive and immersive engagement from an audience. To produce film requires
literacy in cinematic form, such as formal narrative and nonnarrative construction, film style,
editing and characterisation that are often developed and adapted from or contrasted with the
classical Hollywood model (Bordwell & Thompson, 2007). At an instrumental level, film
production can involve scripting, dialogue, visualisation, storyboarding, shooting, animation,
editing, compositing, layering, motion graphics and special effects (Katz, 1991; McClean,
2008). Cinematic materials may include props, lighting, sets, sound, grading or colour
balance, film stock or video format, shutter speed, frame rate, depth of field, sharpness and
resolution. Here film offers a compositional space, where for instance we might shoot
physical props and environments that define the space on the screen as 'real'. Special effects
technologies may then be used to increase the expressive and manipulatable space of film,
allowing for 'real' spaces and representations of 'physical' objects to be manipulated through
software in what Manovich calls a 'metamedium' (Manovich, 2007). These are all part of the
manipulatable 'materials' in the repertoire of moving image tools.

Film in interaction design
Film has lent itself to being used in multiple ways within design processes. This ranges from
low-fidelity documentation and reflection (Ylirisku & Buur, 2007), enactment through video
such as Sketch-a-move by Jain & Klinker (in Buxton, 2007: 321) to high-level experience
prototyping of pervasive computing experiences (Halskov & Nielsen, 2006).

The use of film and video has been well documented from interaction design and HCI
research, where video is used as part of an interaction design 'toolbox' to capture, document
and communicate user-studies as part of a user-centred design process. Film is also well

2010©FORMakademisk 106 Vol.3 Nr.1 2010, 100-122



Timo Arnall & Einar Sneve Martinussen Depth of Field: Discursive design research through film

understood as a prototyping tool, where the techniques for audiovisual, time-based
representation are instrumentally important in communicating the spatial, social, tangible,
embodied and time-constrained nature of interactive systems.

Ylirisku and Buur (2007) see video as a critical component in user-centred design and
innovation processes. They depict video as a documentation tool to edit events, enactments,
activities and social interactions as well as a way of facilitating collaboration and ‘meaning
making’ processes in design. In 'design documentaries' (Raijmakers et. al. 2007) the focus is
on observation and compilation of activities in everyday life in the ‘discovery research’ phase
of a design process. Bonanni and Ishii (2009) use stop-motion animation to foster
'collaboration, legibility and rapid iterative design' when prototyping tangible interactions,
and find that the medium inherently highlights the constraints of the body, space and
materials. Halskov and Nielsen (2006) explore the use of video production in the design
process that they call 'virtual video prototyping'. This involves both live-action filmmaking
and the use of virtual 3D sets as tools for prototyping and enacting proposed interfaces. They
see that ‘the strongest argument for using this medium has been that it has been able to create
an illusion of an idea without having to go into technical detail’ (Halskov & Nielsen, 2006:
225). For these designer-researchers ‘the communicative power stems from the high degree of
realistic presentation of concrete situations in a story-driven rather than a technology-driven
way’ (Halskov & Nielsen. 2006: 226). They also highlight the problems of lengthy post-
production processes as one of the limiting factors of video prototypes.

The films below demonstrate some of these approaches to film in discovery,
prototyping, experimentation and evaluation. But for us there are many perspectives on film
in interaction design that are not necessarily about empirical investigations or documentary
representations. Within a research by design process, film may also reveal and articulate
complex subjects, through multiple genres, and for multiple audiences. In a discursive design
approach, we may be able to explore emerging technologies through still applying critical
design approaches that involve play, invention, imitation, parody and irony, in ways that may
be able to reveal and translate across many socio-cultural contexts.

Interaction design has developed methods of conceptualising and representing user
experience, in practices such as 'experience prototyping' (Buchenau & Suri, 2000) and
'experience design' (Shedroff, 2001) allow for the tangible enactments and communication of
experiences as part of a design activity. The audiovisual, time-based material of film opens up
for experiential representations where objects, actors (or users) are typically situated in
'natural' sets or environments which reinforces the constraints of time, space and the body. In
design research these experiential representations open up potential for the mediation of
designed user-experiences in ways that may not be possible through other static visual, textual
or verbal forms.

Graphic and information design offer tools and practices that can abstract complex
systems and phenomena into knowable, visual artefacts. As shown in the rich graphic
histories presented by Tufte (1997), there is a strong tradition in graphic design of making
accessible visual representations of complex and multi-faceted information. The repertoire of
graphic and information design have recently broadened to include time and motion, which
can be seen in the 'motion graphics' that have become commonplace in broadcast news
(Krasner, 2008). Film opens up for kinds of explanatory modes of communication within
interaction design. Just as the Eames’ were able to explain the radical change in photography
brought about by Polaroid technology, we are able to use film to reveal and explain the
intricacies of interactive and ubiquitous technologies. As increasingly complex and 'invisible'
technologies emerge into the world, we see the need for a greater understanding of ways that
the visual, cinematic qualities of film can be used to communicate experiential and
explanatory perspectives on technology.
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Research in many domains is beginning to accept the move towards a multi-media culture.
Within studies of culture and technology, new media and digital art in a 'technology-engaged'
world is being examined (Murphie & Potts, 2003), while studies of visual digital culture
explore the relationships between digital technologies and media is with a focus on new forms
of spectatorship within mass culture and new digital visual forms (Darley, 2000).

There is also a small but growing section of research that involves multi-mediational
forms as part of their research dissemination, such as the refereed online journal Kairos. The
dominant form of research, however, is still textually logocentric. We are having to tread new
ground, even as interaction designers, to be able to use video as part of this research
argumentation and scholarly publication.

Design activities

The Touch project has consisted of a small team of design researchers with a broad set of
skills collaborating in conceptual and practical processes of developing concepts and detailed
design outputs. We have approached technology as designers, in a collaborative design studio
setting that allows for exploration, divergent paths and iterations. The team's talents and
backgrounds include interaction and product design, programming, film, advertising and
media. In this process we have valued hands on making and material explorations in
developing a design literacy with material. This brings together a varied set of skills and
design-tools such as creative methods, sketching, the detailed design and fabrication of
product and prototypes, development of electronics and software, graphic design, motion-
graphics and film-making.

The designed objects presented in the films emerged from an iterative process of
conceptual and practical designing, making and testing that draw on product and interaction
design methods, but these objects and products are also created with a focus on how they are
going to be presented through audiovisual media. The process of production helps in the
forming of conceptual frameworks, as complex ideas need to be tuned and refined in order to
communicate them. The films were made with attention to communication, style and genres
through a process of scripting, set-building, lighting, and post-production processes of editing,
motion-graphics and special effects. Some of the films have a focus on presenting products
that have already been designed, while others are generated from scripts to present specific
concepts.

Many of the issues raised above as frameworks for the research were condensed into a
set of design briefs that were used to guide the inquiry. These briefs set up areas and
possibilities for design research that included: ‘properties of RFID as design material’,
‘playful RFID’ and ‘RFID in domestic contexts‘. Importantly, this means that the project has
not worked towards given problem statements, but from the position of using design briefs to
generate materials, to uncover opportunities and constraints, and to work towards desirable
surprises. This again frames our research perspectives and foregrounds a discursive design
approach with a focus on communication and conceptualisation of the technology.

Films from Touch
The following selection of films has been made as part of the Touch project over a period of
three years within the design activities described above. These films have played various roles
in inventing, mediating, articulating, and communicating within our practice-based
research. The films have been published and distributed online using video sharing tools, and
here they have become the boundary objects through which we discuss and communicate
about RFID technology to broader audiences.

The first films show a research approach that explores the materiality of RFID in
experimental and highly aestheticised ways. These films emerged out of probing at the
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technology with the visual tools of photography and animation. Next, product-focused films
articulate views on technology in context through specific experiential and explanatory
moves, such as the use of motion diagrams. These films then set up a series of narrative
'vignettes' which convey experiences of actually using the technological products in specific
contexts. In the latter films we embed critical framings of technology into culturally resonant
forms which communicate to a broad audience, in what we are calling a discursive design
approach.

Exploring materiality through film

As we have seen, RFID is a particularly immaterial technology, it is literally 'black boxed'
into packaged components, and the qualities of its invisible radio fields are badly understood.
The spatial and material aspects of RFID are important for design, in order to be able to create
interactions and products that take advantage of the spatial and gestural properties of the
technology.

These technological materials are in the first instance defined by engineers, scientists
and researchers in domains very different from design, and often with different motivations.
RFID for instance is framed as a technology that can track logistics in large infrastructural
and economic systems. This means that the technology is often designed in a certain way, to
support certain kinds of functions, contexts and activities. Designers must resort to manuals
and data-sheets in order to understand the opportunities and constraints of the technology.
Unfortunately, this translation of the ‘raw’ technology is more often than not biased towards
particular kinds of application (such as scanning boxes of products on an RFID-enabled
conveyor belt), often inaccurate in its’ measured and theoretical limitations, and occasionally
wilfully misleading for marketing or sales purposes. Building on the manner in which Nordby
(2010) models short-range RFID as a 'conceptual material for conceptual designing', there is a
need to physically model it as a material for product design too.

The following two films emerged from an exploratory design process that investigated
the spatial qualities of RFID fields using technical probes. Very early on in the Touch project
we realised that we had to better understand RFID as a physical, manipulable material. We
designed electronic probes that could help us understand the physical relations between
various RFID components. We see the concept of audio-visual media being used as a design
material in a design process, where experimentation with visual techniques such as long-
exposure photography, compositing and stop-frame animation lead to material discoveries
that are then carried through into new design work.
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The resulting compositions - built out of many layers of imagery - accurately reflect the way
in which RFID interactions inhabit physical space. The visualisation builds a detailed model
of the spatial aspects of RFID, leading us to reflect on the tangible and embodied nature of the
technology, where it almost feels like we could wave a hand through the field. Here we are
making the invisible visible, constructing empirical evidence of the technology that then
become foundational design materials in our practice. The materials here are more akin to
physical materials of product design, not about digital behaviour, but about form, space, and
surface quality. The visualisations reveal for us as designers how the spatial fields might be
embedded inside products or environments, in order that they can be used gesturally.

These visualisations do not exist outside of the form of film, people can’t go and
experience our ‘light fields’ in an exhibition or through a demonstrator, the films are the only
representational form. The use of layering over time through animation allows for particularly
expressive modes of explanation, where the evidence can be laid out in sequences that don't
overload one visual frame with information. This provides a visual and temporal layering that
makes tangible, common sense: the visualisations occupy a 'real' space and are sequenced in a
way that provides an immediately graspable view into the spatial qualities of RFID.

Communicatively, the visualisations are striking aesthetic artefacts that evoke
connections to other forms of media like photographic lightpainting, holography and special
effects. But they are presented in a documentary framing, including interviews intercut and
overlaid with explanatory sequences that take the viewer through the process of constructing
the visualisation itself. The simple narrative arc, introducing the problem of invisibility and
then revealing the visualisations - when combined with the high production value of the
visual material - resulted in the film being viewed and discussed widely online. We reflect on
this online mediation below.

In this second immaterials film we go from revealing the boundaries of the 'readable
volume' to exploring and manipulating the material substrate of RFID: the antenna.
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Here the same techniques of probing, long-exposure photography, animation and compositing
are used to reveal the relationship between the RFID field and the shape of an antenna. A new
level of understanding is built about the way in which RFID fields surround coiled antennas.
But critically we are creating, shaping and experimenting with the material of radio, the added
layer of expression—literally drawing with radio—evidences an even more nuanced visual
model for how radio behaves. There is a creative dimension to the work, where we as
designers - through our visualisations - show that the technology is not static and constant,
and can be fundamentally shaped through design. When taken together, these films are
intended to build material knowledge of RFID, but also through their form, show how
designers might begin to take some control over the technical materials, for aesthetic,
interactional or functional purposes.

In this design activity there is no separation (temporally, spatially or conceptually)
between the filmmaking and the design process. These films can be seen as design processes
that work within the material of film. Unlike post-process 'documentation’, these filmmaking
processes have taken place within a design activity, where the analysis, reflection and action
emerged through the film visualisation process. We see that the use of film closely inter-
relates the tool, the process and the outcomes. As they are formed the films act as mediating
artefacts within this multi-disciplinary design activity. They evidence, expose and uncover
otherwise unseen aspects of the technical materials in ways that reframe them for designers.

Conceptually this creative deconstruction of RFID through film points towards what
might call a discursive design approach. Drawing on methods from critical design that unpack
and re-conceptualise the technological material, combined with narrative and communicative
approaches, we may begin to challenge some of the expectations and dominant
understandings of RFID. In ways that are explored in more detail below, these films have also
acted as boundary objects that work between design, technology and other communities. The
consideration towards these communicative aspects may enable design research to be taken
up broadly in public discussions.

Communicating products and prototypes through film
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Here we explore RFID products and prototypes and the ways in which they are communicated
through film. The main aim of these products has been to explore RFID technology in new
contexts, and to engage with the opportunities and constraints of the technology in various
uses. Here the design process has involved physical product design, designing with embedded
electronics and systems, visual and filmmaking activities, and cinematic enactments with non-
working props.
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As a product, Skal (Norwegian for Bowl) explores RFID interactions in a domestic media
context, where it broadens the activity of television-based media consumption towards
playful, physical engagement. In this project film is being used to communicate a functioning
product prototype, while at the same time bringing forward playful and tangible perspectives.
The film is explicitly diagrammatic in its opening section, where it explains the interaction
and function. It then shows the product in use without going deeply into the technical
background, but focusing on experiential qualities.

Using these explanatory and experiential representations in film open up for
communicative modes of research. The films achieve a high level of believability in the
product qualities in order to reflect on the opportunities and constraints of RFID technology
in products. Using a persuasive cinematic language to represent these product qualities might
be critiqued as obscuring the critical aims of the project. But critical design discourse is
already °...blurring the boundaries between the everydayness of industrial production and the
fictional world of ideas" and suggests "a role for design objects as discourse where
functionality can be used to criticize the limits that products impose on our actions’ (Dunne,
2005: 43). In presenting the product in these ways we place emphasis on the discourse of the
design object which lies in the playful and physical everyday activities in a domestic context.
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Sniff tells a story about everyday experience with an RFID sniffing toy dog that was designed
to explore tangible and social interaction through a children’s toy. It presents the technology
through a short moving diagram, where a layered compositional space explains the prototype
through combinations of live-action footage, sound and motion graphics diagrams. We then
introduce short sequences that show various activities around the product in use. To convey
these experiences we invest meaning into the activities and contexts around the prototype
being used, and offer the audience a glimpse of the daily lived experience.

In this film we see a specific quality of discursive design which involves the role of
products and their presentations in re-conceptualising technology. In Sniff we see the
potential for reframing technology through explanation and experiential representation of use
and activities, and not by focusing on the technology itself. Here the use of cinematic qualities
such as short depth-of-field and other stylistic devices such as quick-cut montages enable
jumps in time and action that strongly reinforce the playful, exploratory perspectives on the
technology.
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The iPhone RFID film was created to engage with a critical mass of discourse around the
iPhone and to provoke a subtle reframing of the discussion of RFID to include media, play
and tangible manipulation. In this film, the iPhone RFID reader is a non-interactive prop that
plays a sequence of clips that allowed us to enact a pre-prepared set of interactions between
the phone and objects, which then seem to trigger media playback on the iPhone. This
simulates the experience of using physical objects to play media and communicates a simple
example of that experience. This rapid prototyping process through film allowed us to quickly
experiment with product experiences without extensive technical development. The
significant re-framing here was between the concept of an iPhone as a screen-centric device,
and an iPhone that interacts directly with the physical world. The film is then a speculative
object from which to see the possibilities for the rich, playful interaction between mobile
devices and the world.

These three films offer experiential representations of RFID interaction that shift
attention towards use and activity and away from technical specifications and features. Rather
than the selection of relatively austere, gallery-based, and highly abstracted para-functional
objects referenced by Dunne (2005: 50), these products are placed in everyday contexts, using
highly communicative product presentations. However the intentions remain similar, to
critique and reframe the discourse around technology through product design. Conceptually,
they propose and speculate through cinematic enactments that tell stories about possible
technological futures. They embody an activity of translation and re-framing, from a purely
technical discourse towards design discourse that involves new contexts (domestic, media,
entertainment), new users (children), new materials (natural materials, toys), and new active-
ties (playful and exploratory).

Conceptualising proximity

The next film embeds a particular view of RFID and proximity interaction into a short
sequence that playfully resonates with a history of the 'chain reaction' film genre. It is
designed to reach beyond a research or design community in order to provoke discussion and
to increase awareness of the technological implications. It does this by parodying an existing
popular cultural form in a way that inherently embeds the technology into the narrative.
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In our overall attempt to shift the discourse around RFID away from the systemic and
infrastructural viewpoint and towards tangible and playful concepts, it has been important to
find new framings of the technology. Nearness or proximity is one of the key aspects of RFID
interaction, the radio field of an RFID tag is small, and thus objects need to be close in order
to interact. The film condenses the wide-reaching and complex research from the Touch
project into a physical moving diagram, a poetic invention that involves objects, relationships
and physical movement. We are taken through multiple enactments of nearness, field
interactions and various other physical relationships that involve proximity such as light,
magnetism and air pressure.

The film fondly references a history of popular cultural and popular science forms

such as Fischli and Weiss, Tinguely, Pythagoras Switch (2001), Heath Robinson and Rube
Goldberg. Fischli and Weiss' film The Way Things Go (1987) is arguably the best known of
the chain reaction films, which involve tangible chain reactions where one physical kinetic or
chemical reaction leads to another, often in impossibly long sequences. In Nearness nothing
touches. With sensing technologies like RFID, mere proximity is enough to trigger a chain
reaction. In this way the film takes a cultural form and re-appropriates it in a way that embeds
the research as part of the mediation.
Both the Nearness and Immaterials films act as boundary objects where the intention is to
translate and align discourse around proximity and the interactive qualities of RFID. These
films are self-contained design objects in their own right that act as 'online probes' that are
able to provoke and catalyse a discussion around the themes of the research. For example
Nearness was featured in the London newspaper Metro which is distributed to over 1.3
million readers on the London Underground alongside the Oyster-card ticket gates. The film
ended up being mass-mediated in the very contexts that the technology is used every day,
showing the potential for discursive design research in a public context.

Analytically Nearness can be seen as an approach to critical design that has a
discursive and communicative focus. As a discursive design artefact it takes a critical design
stance that highlights the assumptions and preconditions of RFID, using the processes and
tools from interaction and product design to rethink the opportunities and challenges of RFID.
It articulates a subtle but fundamental aspect of RFID interaction that is already widely used
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in the world, and in doing so sensitises us to the ways in which ubiquitous sensing and
tracking works in the physical sense. In its para-functionality it ‘attempts to go beyond
conventional definitions of functionalism to include the poetic’ (Dunne 2005: 43). In doing so
it broadens RFID discourse from utilitarian, industrial and privacy issues towards playful,
aesthetic and reflexive consideration of proximity interaction.

Behind the scenes: design and reflection in film
This film, produced for this article, is a compilation of experimental footage and sequences
that show design explorations and processes.
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Here many of the beginnings of audiovisual concepts for Nearness and Immaterials can be
seen. Many of these sequences use visual layering techniques to diagram elements of virtual
interaction into the physical space of live-action film. There is an aspect of invention in these
explorations; the creation of spaces, objects, movements and audiovisual techniques that map
and visualise the interactive phenomena of RFID. Rather than investing time in creating
complex software and hardware prototypes, the interactive experience — with many of it’s
intricacies such as visual symbols, timing, sound and gestures — are quickly made inside film
compositing applications. Objects are shown to change state, to connect to each other, to
toggle back and forth in hierarchies, based on the interactions between fields. In a reflective
activity of designing interactions, there is great value in having tools that offer efficient
prototyping of interactions at an experiential level, that don't need to rely on complex
electronics or physical design. There is also value in working within a medium that is not tied
to a specific location or a unique demonstrator, and that is editable, reproducible and
transmissible allowing it to be shared freely and widely amongst a research group.

Analytically film sequences have acted as mediating artefacts in our design process,
particularly in the iterative loop between conceptual development and the practical making
process. The film production process is highly reflective, where early experiments revealed
new possibilities and led to new visualisations and material knowledge. A film sequence can
gather and articulate a set of ideas in one place, providing a tangible outcome and further
motivation for the design activity. In particular we see how audiovisual media may be used as
an exploratory tool in design, where the processes of compositing and motion graphics
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introduce yet more distance and consideration in communicating with and about emerging
technology. The manipulated and composited space of the screen becomes a 'metamedium'
from which to practice design approach.

Discussions

The overarching theme in our research is conceptualising, and re-conceptualising emerging
technology through design. We have approached this through a discursive mode of interaction
design research that draws on critical design approaches and uses film as a central part of its
process and outcomes. As shown, film has been used as a tool and a medium to materialise
and conceptualise with RFID technology. Specifically, we have addressed the role of film in
exploring materiality, and the use of cinematic qualities in experiential and explanatory
representations of the technology. Through this process we have reflected on the role of film
in practice-based design research, and film in a broader public communication of RFID.

Film in the design research process

For practice-based design research, film offers a representational form that communicates
about physical objects and their interactive, tangible behaviours over time. The time-based,
audiovisual material of film can combine both the explanatory power of moving diagrams,
with experiential and contextual sequences, and this opens up for complex objects and
processes being externalised within a practice-based design research activity.

In our inquiry, film has been used for more than documentation of finished designed
artefacts; the film-making process has been intricately woven into the designing and research
activity. Film-making can be seen as a highly reflective activity: just as sketching has certain
reflective and communicative qualities, film introduces new reflective and communicative
properties into the design research process. It is a malleable metamedium that involves a
highly reflective production process, and communicative outcomes. Film has enabled a loop
of externalisation and internalisation that oscillates between practical and conceptual
considerations within our internal design research process. However, unlike an experience
prototype or demonstrator, films are unlikely to reveal usability issues or uncover new or
unexpected user-behaviour outside of very constrained situations that are set up for the film-
making process. Unless films are designed to elicit specific responses, they will generally not
offer an audience the ability to experience the intricacies of interfaces, the knowledge that can
only come from hands-on experience.

Film-making in design research can be seen as central in both reflection-in-action and
reflection on action (Schon, 1983). Scripting and editing, in particular, allow for a highly
granulated ‘reflective conversation with the situation’ (ibid: 76) where we reflect on both the
situation of the concepts, contexts and applications of the technology, and on the designed
objects and systems being created. In this, we shift stance from a hypothetical ‘what if* to
recognising implications, considerations of the total and moving from explorations towards
proposals (ibid). However, in the process of film-making, we have also reflected back on our
designs and the discourses around RFID. Through this we situate, articulate and discuss our
own perspectives and the films become mediating artefacts with which to move our own
practice and research forward, letting us collectively reflect on issues and technologies within
our own inter-disciplinary design activities.

Conceptualising, contextualising and communicating

In conceptualising and communicating about technology we have approached the dominant
discourses of RFID from a design informed position. The Touch project has attempted to
weave its way through a broad set of complex and overlapping discourses of technology,
design and culture. Film has played a key role in these activities: unpacking and visualising
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the technology, reframing it, inventing with it, designing products and communicating about
it to various audiences. Film has been used as a way of probing, externalising and unpacking
conceptual frameworks about RFID technology within our own design research process. This
is evident in the Immaterials films that were produced as a process of conceptually and
practically unpacking RFID; the film acts as a tool for creating ‘material evidence’ of the
technology. However, the films also act on a communicative level in creating models for
thinking about the tangibility of radio fields. This proves to be useful both in the process of
designing with RFID, but also in the broader discourse around RFID.

These films embody many kinds of concepts that attempt to reframe or rescript the
dominant discourses around RFID. Nearness sets out to critique the dominant discourse of
identification and shift the focus towards the tangible qualities of proximity. iPhone RFID
shifts the focus away from logistics and tracking, to playful consumer-centric applications.
Skél explores the opportunity for small, self-contained RFID products that work in domestic
contexts, away from the privacy risks of RFID in public life. Sniff explores the experiential
and playful aspects of RFID in everyday life. Immaterials uncovers and reveals the invisible
materiality of RFID, and in doing so it offers a grounding for the discussion and debate of the
controversial aspects of the technology. Immaterials also demonstrates a particular approach
to technology shown by and through many of the films; this is an approach that does not take
the technology as given, constant and pre-defined. Instead, it explores and uncovers the
technology through probing, experimenting and re-contextualising in a way that offers new
perspectives for design research and broader audiences.

The films — analysed as artefacts — might be described as design material, information
visualisations, diagrams, mappings, models, explorations, explanations, arguments or
articulations. Materialisation and visualisation are core concepts here. ‘Immaterials’ visualises
the tangible, material and spatial qualities of RFID, and Nearness articulates the elegance and
magic of proximity. By visualising these qualities of RFID in ways that are accessible to a
wide audience, the films aim to help shape a wider understanding of the technology.

In addressing the discourse around RFID it has been important to contextualise RFID
in ways that separate the technology from its use in utilitarian and industrial contexts. Film
here has enabled ways of re-framing the technology through telling stories about products and
applications that are both explanatory and experiential. With a wide range of narrative and
explanatory styles, films can operate on multiple levels, and tell simple stories alongside
explanations, visualisations and rich experiential framings. This is not a new form. The
Eames' used a similar combination of aesthetic explanatory sequences alongside experiential
narratives that mediated the Polaroid camera in use in rich contexts. Similarly, the process of
re-contextualising RFID broadens the scope for discussion and further design with the
technology. As an example, the Skal, iPhone RFID and Sniff films show visions of products
in use in domestic contexts as part of family life. These films emphasise that the materiality
and context of use strongly defines the character of the products and applications that can be
built.

Through visualising and materialising the technology, showing potential use in
everyday contexts, addressing the popular cultural imagination and proposing a gentle critique
of the dominant discourses around RFID, we advocate for grounding the technology, and the
visions of it, in the present. Bell and Dourish argue for ‘developing an “ubicomp of the
present” that takes the messiness of everyday life as a central theme’ (2006:1). Our research
advocates strongly for the role of design in shaping near-future perspectives on technology
that is closely intertwined with the present, where detailed, considered artefacts relate to
current practices and culture, and films can be the substrate through which these artefacts are
mediated.
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Discursive design and online mediation

These films were created for many audiences: this includes ourselves as a research team, for
our project collaborators, for the design research community and for a wider online audience.
Film sharing online has become simple and popular; sites like YouTube and Vimeo allow for
distribution of films to a potential mass audience. The films articulated our own research
perspectives by being embedding into articles on the Touch weblog (Arnall, 2009a) where
they were contextualised by the media response and feedback. They were also embedded
widely across the web, on news sites, in discussion forums, weblogs and specialist
publications.

The dissemination of research online through media such as film is an important
potential resource for discursive design research. In the cases presented here, the films have
acted as highly communicative objects that are designed for specific and multiple audiences.
The Immaterials film for instance has been embedded into a wide range of public discussions,
from engineers and scientists discussing the accuracy of the 'empirical evidence', to privacy
advocates critiquing it as an 'inappropriate model' for invisibility (Arnall 2009b). Similarly,
with Nearness, the highly aestheticised visualisations have resonated with a wide audience
that engaged in discussing tangible perspectives on RFID technology.

These early experiments in online mediation became the means for articulation of new
concepts to a wide audience, and point towards the possibilities for using films as a means of
probing the socio-cultural aspects of emerging technology. Critically, the level of cinematic
detail and production quality has resulted in boundary objects that are both robust and
adaptable enough to be interpreted in many contexts. These boundary objects can then
provoke discussion and critique at the same time as revealing, explaining and translating
complex technologies within the popular cultural imagination.

By combining the conversational aspects of film in online mediation with the
speculative and provocative methods of critical design, discursive design may offer new ways
of doing design research in a social and cultural context.

Conclusions

As we have shown through the films, the analysis of them and in the discussions above, there
are a number of perspectives on the role that film can play in conceptualising and
communicating about emerging technology. This has been shown as a process of film
production and cinematic enactment that works in practice-based design research. We have
also pointed towards the use of film in discursive design approaches that together with online
mediation can broaden the context of public technology discourse and interaction design
research with technology.

The multi-disciplinary activities within interaction design that involve a high level of
agency over technological materials, combined with a tradition of visualisation and
communication, may hold a potentially important role in the translation and interpretation of
new emerging technology for public discourse and understanding. We have shown how
practice-based design research has the ability to create representations and communicative
artefacts, as opposed to technological development or mass production. A communicative
approach to interaction design is central to this research. It embodies the idea that the
communication of ideas, concepts and arguments through mediated design artefacts is
essential to both creating effective interactive products, and to provoking discourse in and
around technology-centric research. The form of film — that embodies both a highly reflective
design activity and communicative qualities — is an ideal medium for interaction design
research, where it can coalesce knowledge around practices and processes and project towards
potential futures. Film allows for a degree of probing, explanation and reflexive
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understanding of emerging technologies, but through its communicative qualities, also opens
up for participation in broad social and cultural discourses around technology.

The core motivation behind this research is contextualising, conceptualising and
communicating RFID towards a broader public discourse and the popular cultural
imagination. We build on approaches and positions from critical design, but we do not argue
that this process is necessarily provocative, subversive or 'critical' in the sense that critical
design typically is. Our design proposals can just as easily be used to bolster and reinforce
current practice as it can be used to critique it. The important similarity to critical design is the
use of design artefacts to challenge the assumptions and preconditions of RFID, and using the
processes and tools of interaction and product design to critically rethink the opportunities
and challenges of the technology. In our research we have arrived at an approach to critical
design that has a strong mediational focus and emphasises communication, and this strong
focus makes up what we can call a 'discursive design'.

In this process, we have shown how we have increased our own 'depth of field' in
design knowledge of emerging technology, and how we have developed cinematic modes of
doing design research. We see the potentials for a kind of discursive design practice, where
the object of design and analysis is the discourse that is catalysed by new artefacts, and the
emphasis of design research is on communication. Through this we envisage the potential for
extending the field of interaction design research to also include critical and discursive
approaches, communication of emerging technologies and audiovisual media.
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Chapter 16

Making material of the
networked city

Einar Sneve Martinussen

16.1
A Wi-Fi network on a street in
Oslo.

Figure 16.1 shows the strength and reach of a common Wi-Fi network on a street in
Oslo. To create photographs like this we have developed a technique using long
exposure photography and a specially designed measuring rod that visualises Wi-Fi
signal strength as a bar of glowing lights. The height of the bar corresponds to the
strength of a network in a specific location, and, when moved through space, the
measuring rod displays the changes in the Wi-Fi signal. This is captured using long
exposure photography and the narrow bar of light is stretched into a cross-section
of the network that shows how it changes through the physical environment.

This chapter investigates and discusses phenomena of interacting with
wireless networks in the city through practice-based design research. Using tools
and methods from interaction and communication design, a small team of design
researchers have developed instruments and techniques that can reveal qualities of
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wireless networks that we cannot normally see. This allows us to get closer to some
of the spatial, contextual and material aspects of everyday networked technologies,
and how these may be used to unpack, communicate and discuss our interactions
with devices and networks in the city.

Wireless networks in cities

Wireless networks and increasingly sophisticated mobile phones are becoming an
interwoven part of daily life in many cities. Our interactions with personal technology
are moving into urban contexts and starting to influence how we understand and
experience our environments. These developments are taken up in a broad range of
research fields and studied and discussed within and across multiple disciplines,
including urban studies (e.g. Graham and Marvin 2001), architecture (e.g. Mitchell
2004; McCullough 2004), anthropology (e.g. Galloway 2009) and computer science
(e.g. Paulos et al. 2004; Foth 2009). In this chapter | approach wireless technologies
and network material in cities through practice-based design research. | focus on
discussing and contextualising some of the phenomena that surround our interac-
tions with network technologies, and explore their material qualities through
visualisation.

Many of our activities based around network technologies are already
becoming mundane, like using our mobile phones to take our online lives with us
into the streets, cafés and buses, and finding our way around the city guided by
online maps, GPS and real-time public transport updates. An increasing number of
new services and applications are being designed and marketed around everyday
urban activities such as shopping, commuting and socialising. Behind these novel
products and activities are complex technologies and infrastructures that are only
vaguely understood by common consumers and designers alike.

The design research presented in this chapter investigates and unpacks
spatial, contextual and material qualities of one of the basic background phenomena
of the networked city: the Wi-Fi network. Wi-Fi, or IEEE 802.11, is a standard form
of wireless network that is typically used to distribute internet connection to laptops
and mobile phones within a limited area (Wi-Fi Alliance 2011). Wi-Fi communication
uses high-frequency radio waves to send and receive data between a base station
and a mobile device. The base station shares an internet connection with mobile
devices through setting up a radio field. This field is often called a wireless zone or
hotspot, and is the space where a mobile device can detect the radio waves coming
from the base station and create a two-way data connection. The size of a Wi-Fi zone
depends on the strength of the base station and the antennas in the mobile devices;
it can vary between 30 metres and 100 metres or more. The reach and shape of the
wireless network also depends on how the physical environment absorbs and
reflects the radio waves. This can have unforeseen effects and make Wi-Fi networks
seem spatially unpredictable.

Wi-Fi networks have qualities that make them an interesting topic for
this study. In several respects, Wi-Fi is a part of popular culture that stretches far
beyond the technical basis of wireless communication standards. Wi-Fi base
stations are inexpensive consumer products that allow people to create their own
networks. This has made them almost ubiquitous (Mackenzie 2010). Wi-Fi networks
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are popular in homes, offices, businesses and in institutions. They are especially
numerous in urban contexts. The radio waves from all these networks reach out into
the environment, which makes it possible to detect and identify any number of
domestic and institutional networks in most urban settings. If you can find a network
without password protection, or if you know the password, you can therefore
connect to the network while sitting outside in a park, in a café or in your own apart-
ment. This density of overlapping networks is occasionally experienced by most
Wi-Fi users as a list of network names in the network settings of the phone or
computer. Access to Wi-Fi networks has itself become a resource in the city, and
this is especially true when it comes to cafés and coffee bars. For many the wire-
less internet is already a taken-for-granted aspect of cafés and the quality of the
Wi-Fi influences where you choose to drink your coffee. Wi-Fi networks play an
important role in contemporary urban life. Even if better technologies or new pricing
models may make it obsolete in a few years, this technology is an interesting one of
the first ways in which the Web is brought into the city.

Wi-Fi networks are just one example of how digital phenomena are
becoming a part of the urban landscape. Our interactions with mobile devices, appli-
cations and services generate, and are surrounded by, invisible technical phenomena
like data from embedded sensors, bluetooth connections, signals from GPS satel-
lites, and numerous forms of wireless networks. The inner workings of these
technologies are often opaque and black-boxed, but we use them and experience
them in our daily life in ways that are already becoming mundane. Importantly for
design research, we also design with and around these phenomena. We therefore
find it especially interesting to develop techniques for bringing the invisible digital
structures and the physical environment together in order to spatialise and contex-
tualise some of the material aspects of the networked city.

Investigating wireless networks

Figure 16.2 shows how the Wi-Fi network of the Oslo School of Architecture and
Design reaches through a neighbouring park making it possible for the students to
bring their laptops outside when the weather allows. What we see here is a 100-
metre-long cross-section from the corner of the campus (on the right), where the
signal is relatively strong, diagonally across the park to where the signal disappears
behind a small mound. The reason for the meandering curves of the cross-section is
that the Wi-Fi measuring rod used to create the visualisation is 4 metres tall, and
therefore has to avoid the low branches of the trees.

The measuring rod is reminiscent of the poles used by traditional land
surveyors to map and describe the topography of physical landscapes. Similarly, our
equipment and technique allows us to survey and visualise the immaterial land-
scapes that surround our interactions with mobile devices. Mitchell describes this
landscape of digital networks as an ‘electromagnetic terrain’ that is both intricate and
invisible, and only hinted at by the presence of antennas (Mitchell 2004: 55).
Visualising and representing invisible technological phenomena have previously
been explored at the intersections between design, art and studies of technology.
Our design research is inspired and informed by work such as that of Dunne and
Raby’s ‘“Tuneable cities’ (1994-97) and their discussions of ‘hertzian space’ (Dunne,
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2005; Dunne and Raby, 2001), Jarman and Gerhardt's ‘Magnetic Movie’ (2007) and
Chalmers and Galani's discussions of the physicality of wireless networks and their
concept of ‘'seamful design’ (2004). The investigations presented in this chapter are
also grounded in our own research into visualising the material qualities of RFID —
another ubiquitous and immaterial technology (Arnall and Martinussen 2010).

Our photographs of networks in urban contexts are the result of the
interplay between the lights on the Wi-Fi measuring rod and the optics and exposure
times of the camera (Figure 16.3). The rod has been specifically designed for creat-
ing the Wi-Fi visualisations through an iterative process of developing electronics
and code, and taking photographs. For common Wi-Fi users the strength of a
network is displayed on the screen of their device as a fan of 4 bars that indicate
reception. Our rod measures the strength of a network in a similar way to a smart-
phone, but displays it with much more detail. The rod has 80 bright white LEDs that
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16.2
A university Wi-Fi network
stretching across a park.

16.3
Detecting a Wi-Fi signal
indoors.
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are connected in 40 pairs along a 4-metre-long wooden beam. This means that we
can display the signal strength with a resolution of 40 levels, which allows us to
make detailed graphs of the network reception in the environment on a scale of 0 to
4 metres. The reason for drawing out the graphs at this large scale is to show the
architectural scale at which Wi-Fi operates.

The Wi-Fi measuring rod is a stand-alone, battery-powered instrument
that consists of three connected parts: a Wi-Fi module, a microcontroller and a row
of LED lights. The Wi-Fi module is relatively small and similar to those found in
smartphones. The microcontroller is called Arduino and made for prototyping and
development, and allows us to write our own code in a lightweight programming
language. The microcontroller is programmed to use the Wi-Fi module to scan the
environment for a specific network identity and measure the signal strength of this
network. The signal strength is then translated into how many of the 40 LED pairs
to turn on (Figure 16.3).

Scanning for Wi-Fi networks does not give instant feedback, but
depends on factors such as the number of available networks and the speed of the
Wi-Fi module. We have programmed the measuring rod to scan for signal strength
every three seconds and draw straight lines between each new scan-point (Figure
16.4). This means that if the rod is moved at a speed of 1 metre per three seconds
over a chosen area, the Wi-Fi mapping gets a resolution of one reading per metre.
The LEDs also flash on and off every 100 metres to create dashed lines rather than
solid ones. This effect creates a texture that makes the cross-section semi-trans-
parent. Consequently, it is possible to see through the graph and allows the
visualisation to appear within the physical environment without covering the back-
ground scene (Figure 16.4).

When photographing the moving measuring rod we use a photographic
technique called light painting. Light painting involves long exposure photographs of
a dark environment and painting or drawing by moving a light source. Light painting

16.4

The texture of the cross-
section is made of dashed
lines and linear transitions.
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has a background from photography and art, which includes early examples by Man
Ray, and Mili and Picasso (Baldassari 1997). Light paintings were also used early as
a technique for analysing movement, for example, the Gilbreths’ studies of work
processes (Marien 2006). Light-painting photography has several characteristics that
make it an interesting technique for visualising invisible phenomena like Wi-Fi. First,
it lets us photograph both the physical environment and the light-painted represen-
tation of the network in one picture. This means that the detailed qualities of the
phenomenon of the network are captured in the physical space where it occurs. The
photographic visualisations spatialise the phenomenon and through contextualising
it in the situation gives the phenomenon a material quality. Second, the process of
creating the light paintings requires us to both develop instruments for revealing
invisible networks, and find and photograph these networks in the city. This process
of investigation also acts as a way of contextualising the phenomenon of Wi-Fi
through finding and revealing it in the spaces and environments where it exists. This
practice-based design research involves the interplay of interaction design and the
development of electronics instruments, urban and architectural photography, and
explorative fieldwork.

In the field

Figure 16.5 shows the measuring rod being moved across the foreground of the
Oslo School of Architecture and Design (AHO). Here we see some variation in the
signal strength of the Wi-Fi coming out of the building, but we also see the blurred
image of the rod operator. This gives an impression of the scale of the visualisations
as well as the size of the equipment. To create a successful visualisation we needed
to be three people: a photographer, an operator carrying the rod and one person to
keep it balanced and pointed towards the camera. As well as working technically and
photographically, the measuring rod also has to work practically while outdoors. The
rod has handles and a shoulder-rest for keeping it upright, waterproof housing for the
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measuring rod.



16.6
A domestic network reaching
out into the street.
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electronics and a hinge in the middle to make it easier to transport. The LEDs and
electronic components are kept in place with solderless miniature screw connectors
to make it possible to quickly maintain and fix the rod while in the field. The rod is
designed and built specifically for fieldwork, and discussing this fieldwork can be a
good starting point for exploring the material level of the phenomenon of Wi-Fi in a
city. Our explorations have taken place in and around Grierlgkka in central Oslo,
which consists of residential areas, educational institutions, cafés and shops.

As we are taking our equipment with us through the streets, we contin-
uously scan for networks with a smartphone, looking for places with interesting
network qualities. The lists the smartphone gives us reveals that the density of
networks is high and that we are rarely completely without some form of Wi-Fi
contact. When we start to photograph these networks we typically get pictures like
the one shown in Figure 16.6. In Figure 16.6 we see a network that comes out of
someone’s apartment. The signal we get from this network is not very strong, but it
reaches across the street and into a hedge. When we photograph the same network
from a different angle, and move the rod along the facade, we can see how the
network spills out onto small sections of the pavement (Figure 16.7). Larger institu-
tional networks give us very different visualisations than the domestic networks
extruding from apartment buildings.

Figure 16.8 shows cross-sections of the Wi-Fi network of AHO reaching
from the library on the left, to the Akerselva river on the right. This image gives an
impression of the extent of the digital footprint of the building and how the open
park allows the Wi-Fi radio waves to be cast far out of the large windows.

Wi-Fi networks at Griinergkka in Oslo are ubiquitous, but highly local and
qualitatively different. The strength, consistency and reach of the networks tell us
something about their host, but also something about the built environment where
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the network is set up. The open park around AHO is one example of this (Figure
16.8); another can be seen in Figure 16.9 where a high and street-long brick wall
creates a shadow in the network.

Here the network comes from the Oslo National Academy of the Arts
(KHiO), which lies behind the wall to the left. The brick wall absorbs the radio waves
coming from the KHiO base station and creates a small shadow. The urban land-
scape, typology of buildings and building materials shape the way networks spread
into the environment. This shows how these technological phenomena are highly
contextual and behave differently when localised in different urban settings.

A related aspect is where and to whom the network is spread. In the
case of the AHO network reaching through the neighbouring park, this makes it
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16.7
A domestic network spreading
out along the pavement.

16.8

A large institutional network
stretching across the park and
into the river.



16.9

Brick wall creating a shadow

in the network.

16.10
Bus stop and Wi-Fi.
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possible for AHO students to use the park as a networked area when the seasons
allow it. For anyone else, this network is both technically invisible and practically
unavailable (as it is also password protected).

Figure 16.10 shows the same far-reaching AHO network covering a
nearby street and a busy bus stop. Here we have the overlapping of one invisible
digital structure, the network, with the highly visible infrastructure of public trans-
port. This unplanned overlap allows students and employees of AHO to use this bus
stop as a space for accessing the Web while waiting. Here the wireless network
connects the semi-private indoor work spaces with the public outdoor commuting
environment. This illustrates how wireless networks, both practically and metaphor-
ically, can connect different environments and settings.
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The phenomena that are generated by and surround our interactions
with networked devices are complex and often black-boxed. Latour describes black-
boxing as when ‘technical work is made invisible by its own success’ (1999: 304).
When technologies work efficiently we only focus on their inputs and outputs, and
their internal complexities become opaque and obscured (ibid.). Interestingly, Wi-Fi
networks are both physically invisible and technically obscure, which makes them
black-boxed on multiple levels. The detailed technical level of the infrastructures,
data traffic and electromagnetic fields that our mobile devices are built upon are
obviously complex and difficult to understand. However, there are also interactional
and material aspects to how we experience these technologies that are similarly
opaque and vaguely understood. This material level is especially important for design
research as it is not only related to the technical and infrastructural properties of the
technologies, but also to how they are experienced as spatial, material and interac-
tive phenomena in the city. Through photographs and the process of creating them
we have unpacked some of the qualities of Wi-Fi networks and make them under-
standable as spatial and contextual phenomena. This process of making the
phenomena material through visualisation shows how digital structures and physical
environments are interwoven elements of the urban landscape. It also illustrates
how our interactions with devices and networks are a part of the fabric of everyday
urban life.

In the discourse

Our investigations and visualisations of wireless networks work towards unpacking
and discussing the immaterial landscape of interacting with devices in urban envi-
ronments on multiple levels. First, they explore the material level, and as described
above show how the phenomena can be visualised and contextualised, how Wi-Fi
networks are a part of the urban landscape, and how the networks are both shaped
by the environment, and shapes how the urban spaces can be used. Second, the
visualisations and the process of creating them can also be used as illustrations on
a conceptual or metaphorical level, connecting the interactive and technological
phenomena of urban life to the macro-discourses around urban technologies and
networked cities.

The contextualising of digital technologies in urban life is an emerging
field of research that spans multiple disciplines and takes up a broad range of topics,
including the development of new devices, services and infrastructures, and studies
of how technologies affect city life. The design research presented in this chapter
can be situated within these discourses, and it relates specifically to critical perspec-
tives on research and development of new and emerging technologies.

Our visualisations show how Wi-Fi networks are highly local, informal
and fragmented, but it also illustrates how these networks make up a highly evolved
urban infrastructure that is largely created by its users. This connects with research
and discussions from Bell and Dourish on how computing, digital networks and
urban environments can be understood as interwoven layers of the city experience:

The spaces into which new technologies are deployed are not stable,
not uniform, and not given. Technology can destabilise and transform
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these interactions, but will only ever be one part of the mix. Digital tech-
nology is only another layer in the already dense and complex context of
the city.

(Bell and Dourish 2004: 2)

Bell and Dourish argue for designing not just for urban settings, but for the behav-
iours and practices of the city and how these evolve (ibid.). These writers represent
critical perspectives from within computer studies and human—computer interaction
(HCI), and have used studies of daily uses of devices and networks to argue for new
approaches to technology development that focus more on ‘the messiness of every-
day life’ of the present than the envisioning of seamless infrastructures of the future
(2007: 131).

Similar perspectives are also addressed in urban studies and cultural
geography that work with urban life and technologies. Crang et al. (2007) discuss
how people are reshaping daily life through the possibilities and limits of digital
networks and communication technologies, and how the information landscape and
daily life co-evolve. In their research detailed ethnographic studies are used to
demonstrate how technology-based urban change ‘involves a layering, tangling, and
imbrication of new practices and new possibilities alongside old ways and enduring
demands’ (ibid.: 2407). Crang et al. discuss how interacting with new technologies
is happening in between, alongside and within existing practices. The network
photographs we show here can be seen as a way of spatialising this discussion
through visualising how the technological phenomenon is situated within existing
spaces and across urban environments, or as Bell and Dourish (2007) put it, as yet
another part of the messiness of everyday life.

Architect Malcolm McCullough argues along similar lines for media
urbanism to move from studying macro-infrastructures to focusing on the micro-
scale of personal, situated bottom-up embedded computing. He claims that ‘there is
urbanism in how people obtain, layer, and manage their connections. Like attention
itself, any belonging to community or place is made continuous, partial, and multiple
by this mediation’ (2006: 29).

These perspectives come from different backgrounds and have different
research agendas, but have a number of central issues in common. They come out
of a critique of technology-driven arguments that have dominated the discourses
around digital technologies in the city, and move to demonstrate how interacting
with digital technologies is interwoven with daily city life in many different ways.
Significantly, they bring forward an understanding of technologies in urban contexts
that take daily practices and everyday environments as a starting point.

In the design and research presented in this chapter we have taken up
this thread and investigated phenomena of networked city life in the everyday envi-
ronments where these occur. Through visualising, situating and spatialising the
phenomena of wireless networks we contextualise and materialise otherwise invis-
ible technological materials that make up the urban landscape. In doing so we
suggest ways of unpacking and discussing networked technologies as a highly phys-
ical and interwoven part of daily life in cities, and grounding the discourses of
technologies in urban life within the environments where this takes place. Seeing
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our built environment populated with networks and data is one way of understand-
ing the networked city. This could point towards new means for design research to
discuss relationships between our interactions with devices and our interactions
with our cities.
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shaped through both popular culture and everyday
life, and how they might be made visible and
questioned through design. The work presented
comes out of practice-based design research where
academic reflection is joined with design practice
as both analytical and generative processes for
observation, exploration, and communication.

| bring together concepts of the networked city

with theories of everyday life to illustrate and
problematize relations between interaction design,
popular imagination, and technological change. |
then present a design project about visualizing the
invisible structures of the networked city. Here, the
discussion covers a film called Immaterials: Light
Painting Wi-Fi, which we produced to explore and
communicate wireless networks in cities. This is
analyzed as a response to the cultural and technical
invisibility of the networked city.

KEYWORDS: interaction design, the networked city, everyday life,
popular imagination, discursive design

Introduction

The jacket in the photograph with which this article opens appears to
be rather ordinary (Figure 1). It is a lined parka bought at a suburban
shopping mall outside Oslo in the fall of 2011. However, it is also
an illustration of what network city life in Scandinavia looks like in
the early 2010s. The jacket does not only insulate a weary com-
muter from the Oslo winter gales; it is also padded with significant
computing power, sophisticated network connections, and cleverly
designed interfaces. In the spacious pockets of this parka there is a
collection of remarkable, but increasingly common, interactive and
networked products that would have been unavailable, if not un-
imaginable, just a few years ago. Today these devices are becoming
a taken-for-granted part of everyday culture in many cities.

It is these technical and cultural phenomena that | discuss in this
article. | ask how we can reveal and discuss networked technologies
while they are constantly rendered invisible through cultural and
technological processes. How, too, can we use design to generate
alternative perspectives on the networked city?

Let us return for a moment to the jacket. Clockwise, from the
bottom left, the pockets contain: a smartphone (an Apple iPhone
4), an e-book reader (a fourth-generation Amazon Kindle), and a
touchless electronic travel card (a branded 13.46 MHz RFID card).
These are all products that rely on digital networks to operate; the
RFID card uses distributed readers and databases to give access
to public transport, the Kindle brings Amazon’s online bookshop



into the parks and buses of the city, and smartphones are bringing
the Web itself into everyday environments and activities, making the
social Internet a part of the urban experience.

This collection of objects is interesting in several ways: as prod-
ucts, technological innovations and as cultural artifacts. Yet they are
also devices that may themselves function communicatively and
technically in relation to one another, for example when we look up
the bus arrival on the smartphone GPS app, swipe the touchless
travel card on the bus and then sit down to continue an e-book
already half read. These assorted and assembled items provide a
glimpse into an emerging form of networked everyday culture at
a specific point in time. This is a time when many city dwellers are
surrounded by sophisticated devices that represent promises of
the future, and at the same time are about to find their place within
the messiness of city life. The jacket might be specific to a northern
climate and the devices will soon be outmoded by the rapid tech-
nological change that they are a part of, but together they provide
us with a snapshot of a networked city in use. Importantly, this is a
city already widely wired; it is a dynamic context for the continuing
technical and cultural development of such technologies, devices,
and their situated uses.

In this article | will look at how networked, interactive technologies
are becoming part of the urban landscape. The jacket and the

Pockets and Cities

Figure 1
A networked winter jacket.
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devices in its pockets serve as a starting point for discussing how the
networked city is realized through everyday life, popular culture, and
design. There are three initial observations | want to draw from this
example. First, the networked city is already taking place in the form
of the sophisticated interactive products in pockets. The networked
city is both spectacular and mundane at the same time; it carries
promises of the near future while becoming a taken-for-granted part
of the present. Second, the networked city is predominately expe-
rienced and understood through designed artifacts: as interfaces in
our pockets, as digital services, and as representations in marketing
and popular media. The socio-technical complexity of networked
technologies is manifested in daily life through everyday interactions.
Third, the networked city is built on technical infrastructures that
for the most part go unnoticed. The devices in the jacket’s pockets
are made possible by wireless networks, radio signals from GPS
satellites, and undersea fiber-optic cables. When interacting with
digital devices we generate an ever denser weave of wireless com-
munication and data. William Mitchell called this an “electromagnetic
terrain” that is both intricate and invisible, and is only hinted at by the
presence of antennas (Mitchell 2004: 55).

This article, then, is about making visible the invisible structures
of the networked city. It discusses how the networked city takes
place in culture and in space, and examines some of the technical
and cultural structures that underlie these processes. | develop an
argument about how the revealing of the invisible infrastructures
of the networked city can reframe the cultural understanding of
networked city life. At the center of this argument is a film about
visualizing wireless networks called Immaterials: Light Painting Wi-Fi
(Martinussen 2011a). This film comes out of a discursive design
project that draws on the legacy of critical design (Dunne 2005).
Dunne and Raby (2007) describe “critical design” as an approach
where speculative or experimental design proposals are developed
to challenge assumptions and preconditions in technical systems.!
However, our intent is not necessarily to critique, but to use design
in “contextualizing, conceptualizing and communicating emerg-
ing technology towards a broader public discourse” (Arnall and
Martinussen 2010: 21).

The Networked City

Urban development today and tomorrow is not necessarily about
urban planning projects or architectural debates, but about the tech-
nologies in our pockets, their design, and their cultural relationships
to the urban contexts. The city is no longer shaped by materials such
as concrete, glass, and steel alone, but by invisible and immaterial
materials such as data, digital communication, and a dense electro-
magnetic urban landscape. Networked technologies are a part of the
material that makes up the urban fabric and influence how the city is
used and experienced. Amin and Thrift write that “nearly every urban



practice is becoming mediated by code” (Amin and Thrift 2002: 125)
and that “code increasingly will be responsible for the future of cities”
(2002: 127). Relationships between cities and emerging technolo-
gies like wireless networks, embedded sensors, and locative media
have been taken up in several fields, including architecture, urban-
ism, computer science, anthropology, and design.

As is typical for areas involving emerging technologies, these
developments have led to the coining of numerous terms and
buzzwords that reflect different trends, perspectives, and research
agendas, such as “smart city,” the sentient city (Crang, Crosbie, and
Graham 2007), urban informatics (Foth 2009), and urban computing
(Kindberg, Chalmers, and Paulos 2007). The “networked city” is
used more generally to describe the interweaving of networked
technologies into urban environments. | have chosen use the “net-
worked city” as a central term because it emphasizes networks and
connectivity on multiple levels. It is not within the scope of this article
to provide a broad review of the various positions and issues that
networked city research entails (see Galloway 2008 for discussion).
Instead, | point toward a few central approaches and perspectives to
position my arguments and observations.

First, there is a prominent corporate and technological push
toward developing so-called “smart cities.” This approach is con-
cerned with computational systems and infrastructures for automat-
ing and monitoring urban environments. This typically involves the
envisioning of large-scale planned cities or urban systems driven by
technological and infrastructural innovation; for example, the South
Korean u-City projects, and specifically New Songdo, a planned city
built on reclaimed land outside Seoul where ubiquitous computing
is the key driver (Hwang 2009; O’Connell 2005). A similar vision of
a smart city is the driver behind the Center for Innovation, Testing
and Evaluation, an ongoing project in the New Mexico desert by
Pegasus Holdings (Lindsay 2011). The company is constructing a
laboratory test-town with buildings, roads, and infrastructures to
support 35,000 people — but with no intended inhabitants. Instead,
the town will serve as a site for large-scale testing of urban technol-
ogy, such as traffic management, power grids, sensor systems, and
surveillance. Such systems are in the process of being deployed by
municipalities and corporations around the world, for instance in the
Intelligent Operations Center for Rio de Janeiro by the IBM Smarter
Cities group, which is meant to be a model for data-driven city man-
agement (Singer 2012), but which also illustrates the belief that cities
should, and could, be controlled and optimized through technology.
These “smart city” projects share many core arguments about the
envisioned possibilities for technology in cities, and often promote
a planning-led, top-down understanding of cities (Greenfield 2011).

The second set of perspectives on networked cities | want to
point toward is contrary to the “smart city” discourse. These share a
critical approach to urban technology developments, which places

Pockets and Cities

293 Design and Culture



294 Design and Culture

Einar Sneve Martinussen

the emphasis on urban life. The visions and trajectories proposed by
“smart city” initiatives are challenged by Adam Greenfield, among
others, who unpacks their urban understanding by focusing on the
implications of pervasive technologies on public space, policy, and
across civic life (Greenfield 2009, 2011, 2012). Similarly, Bell and
Dourish (2004) bring together computer science and anthropology to
examine how computing, digital networks, and urban environments
need to be understood as interwoven layers of the city experience.
Further, McCullough argues for moving beyond the study of macro-
infrastructures to focus on the microscale of personal, situated,
bottom-up, embedded computing. He claims that “There is urban-
ism in how people obtain, layer, and manage their connections.
Like attention itself, any belonging to community or place is made
continuous, partial, and multiple by this mediation” (McCullough
2006: 29). From social science Galloway too discusses the relation-
ships between the envisioned futures of technology-driven research
and social and cultural expectations of locative media:

Over the past two decades, the ability to imbue physical loca-
tions and objects with networked data has emerged not only
as a social vision based on consumer capitalism, as well as
values of access and connectivity, but also one predicated
on substantial infrastructural (i.e., physical, political, and eco-
nomic) change. (Galloway 2010: 34)

Galloway advocates we debate possible futures for the networked
city with “a critical perspective that clearly situates itself in the pres-
ent while also maintaining a view to the past” (ibid.). She emphasizes
that technological change and cultural and social expectations shape
how a number of possible and partial futures continuously unfold.
These alternate perspectives on the networked city share a
concern for the tensions between top-down infrastructural and
technology-driven understandings of the city and the often un-
ruly and mixed practices of everyday life. The values, politics, and
promises of emerging technology research are critiqued through
examining their uptake in, and impact on, the lived realities of the city.

Spectacular and Mundane

The devices in our pockets may be read as expressions of techno-
logical development and innovation. Such devices may be decon-
structed and analyzed as promises of the near future of networked
products as portrayed in the popular technology press. However,
they may also be seen as examples of how rapidly emerging
technologies become embedded into the ordinariness of dalily life.
These devices may be both novel and entertaining, but they are
also becoming a taken-for-granted part of the everyday. They may
come across as spectacular and futuristic, but they quickly become
mundanities that share our pockets with keys and receipts. Through



their multiple roles in the city, new information and communication
technologies enable new forms of activity (Crang et al. 2007: 2419).
Yet, as argued by Crang and colleagues, “They also create their own
constraints, as they are mobilized to remediate the social relation-
ships, transactional patterns, and logistical flows that together con-
stitute everyday urban life” (ibid.). Importantly, these technologies are
artifacts and devices of cultural interaction, and they are designed to
facilitate our connectedness.

In my design and related research | connect the emerging tech-
nologies of the networked city to studies of everyday life. These rep-
resent a fruitful source of theories and concepts that are rarely taken
into account in technology development, but are often manifest in
the background of many design practices. Studies and critiques of
everyday life occur in urban and cultural studies, sociology, and ar-
chitecture, and take up a range of issues including macro-structures
of power and politics as well as detailed studies of mundane prac-
tices (Gardiner 2000; Sheringham 2006). Here notions of everyday
life, influenced by Léfebvre (1991) and de Certeau (1984), prevalil
as socially and culturally situated; they are layered, embodied, and
potentially transgressive. Studies of technoscience and everyday
life apply these concepts to interactions with technology and pro-
vide interesting insights for questioning the relationships between
design, technological developments, daily life, and popular culture.
This entails engaging with “rapid change and quotidian repetition”
(Michael 2006: 2). So as to develop an argument about design,
technological change, and popular media, | now draw together two
current perspectives on daily life.

First, the relationships between daily life and processes of change
are central to studies of modernity and the everyday. Highmore
(2002) discusses how modern life is characterized by both rapid
change and the processes for absorbing this change where “The
everyday marks the success and failure of this process. It witnesses
the absorption of the most revolutionary inventions into the land-
scape of the mundane” (2002: 2). Through everyday life, technolo-
gies become ordinary and “fade from view” (Highmore 2009: 5), as
exemplified by the jacket at the beginning the article. This is interest-
ing within the context of design and the networked city: successful
technological innovations are those that we take for granted and
that turn the spectacular into the mundane. The more everyday they
become, the more futuristic they are, in the sense that they become
a part of a practical future. This process of embedding and absorb-
ing technological change into dalily life, however, does not drive itself
or exist only in the relationship between technology and use. It is
also interpreted and shaped through media and popular imagination.

Second is the role of media in the way that everyday life is experi-
enced and understood. Drawing on Léfebvre, Moran discusses how
perceptions and expectations of the everyday are produced through
media representations and how “Lived, social space is inextricably
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linked to represented, imagined space, and that both are central to
an understanding of everyday life” (Moran 2005: 33). What are the
represented, imagined spaces of networked city life? How is it that
we come to expect what we do from our devices? What are the
implications of media representations on how interaction design and
technology are understood and shaped? Emerging technologies do
not only find their place in daily life through the direct interactions
between users and products, but also through an entanglement of
marketing, news, and gossip in conjunction with their design and
contexts of use.

Critiquing Corporate Representations of

Networked Lives

Next | look at a few of the ways in which networked life and interaction
design are portrayed in popular media. Drawing on two examples of
promotional representations of technology, | highlight issues around
the relationships between everyday life and the envisioned future
of corporate technology development, and the taken-for-granted
cultural position of dominating technologies and products.

Unhelpful Futures

There is a trope among technology corporations of producing films
about future trends in technology (Kinsley 2010). These typically in-
volve envisioned futures where technological systems and products
make life easier. These “vision films” illustrate a set of approaches
and beliefs common within much technology development and can
therefore can be critiqued and discussed on many levels. | limit my
scope to two key issues: interaction design and everyday life.

In the fall of 2011, Microsoft Office released a film entitled
Productivity Future Vision, archetypical of how the networked life
of the future is currently presented within corporate envisioning
(Microsoft 2011). This film is a part of an ongoing series of popu-
lar “future vision” videos that Microsoft publishes online through
their YouTube channel, and received 3.4 million views in its first six
months. The film shows interactions with envisioned technologies in
work settings, in the city, and at home. It is 6 minutes 18 seconds
long, has no dialog and is set to dramatic, piano-driven pop music
(Figure 2). The following description of scenarios, as | have sum-
marized them, gives some sense of the character of the film.

Productivity Future Vision is a polished piece of online media and
presents several compelling interface ideas. At the same time, the
film is full of practical and conceptual inconsistencies, both in regard
to interaction design and the activities the actors perform as ex-
amples of everyday practices. We are presented with a future where
wireless networks and technological systems are fully integrated with
each other, are tastefully designed, and work flawlessly. Importantly,
this future is just out of reach and constitutes what Bell and Dourish
call the ever-shifting “proximate future” of technology research (Bell
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SCENARIO - ‘Productivity Future Vision®

In the opening scene we see a woman exiting Johannesburg airport. As she approaches the
taxi zone a yellow animation lights up the pavement to say “Hotel shuttle please wait". The
woman then puts on a pair of glasses and looks around while the word “Translating” and a few
pulsating dots are displayed on the glasses’ arm. She takes the glasses off and gets into a taxi
where the time to arrival at the hotel (in seconds) is displayed on the car's window. As she
travels through the city information about her upcoming schedule is displayed on the window
as overlays onto relevant building (e.g. “Your meeting tomorrow is hera”).

Throughout this car-journey the woman interacts with a glowing rectangular touch-screen
device. Using a variety of finger-gestures she sends messages back home, checks in at her
hotel and responds to business related requests. The remainder of the film unfolds in much the
same vein: a number of people across the world make logistical operations (both family- and
work-based) and perform various tasks on touch-screens of multiple sizes. The emphasis is on
interactions with seamless networked systems using touch-gestures reminiscent of those used
to operate a contemporary smartphone.

Figure 2
Description of the opening scenes of Productivity Future Visions (Microsoft 2011).

and Dourish 2007). This envisioned future is divorced from the often
messy and “seamful” relations between technology and society in
contemporary everyday practices (Chalmers and Galani 2004). This
perspective is also connected to visions and expectations found
within the “smart city” discourse, where technology is seen as having
the potential to control and optimize the city as long as it is advanced
and integrated enough.

There is a set of values, positions, and epistemological precon-
ceptions engrained in Microsoft’s film. The kind of future this film
envisions advocates for specific understandings of everyday life. This
becomes apparent when looking at how Microsoft describes its film
online: “Watch how future technology will help people make better
use of their time, focus their attention, and strengthen relationships
while getting things done at work, home, and on the go” (Microsoft
2011).

This tells a story of optimizing attention, seamlessness, and ef-
ficiency. It is in stark opposition to the way that new technologies
find their place in the “landscape of the mundane” (Highmore 2002).
Highmore writes about how technological innovations “fade from
view” over time, but he also describes how signs of failure are a part
of the everyday: “The language of the everyday is not an upbeat
endorsement of the new; it echoes with frustration, with the disap-
pointment of broken promises” (Highmore 2002: 2).

From a design perspective, it is also interesting that Microsoft
presents its vision of a technology-saturated society as a series
of mediations of interaction design. This could be described as
primarily a vision of the future of interaction design. Why, then, is this
future populated with a derivative combination of existing interface
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conventions and stale, recycled concepts of technological innova-
tion? The future on offer is consistently built on current expecta-
tions, instead of questioning these expectations and examining how
alternative futures might already be starting to unfold in daily life. This
is obvious when looking closely at the forms of interaction design
that are mediated. The interactions we encounter in the film primarily
consist of typographical elements and motion graphics floating
around on glowing or transparent surfaces, but without conveying
any content or contextual connection. The seamless slickness of
the way that interaction design is represented in this film manifests
symptoms of an everyday life deficiency. It does not articulate or
communicate at the level of daily life and lacks the everyday ground-
ing needed to make this a culturally sensible vision of the future.

The Invisibility of Cultural Confidence

In contrast, the next example is an interactive product with a cunning
cultural sensibility: the Apple iPhone. Since its introduction in 2007,
the iPhone has both projected and established new conventions and
expectations in mobile technology and has become a part of urban
life and popular culture. | now briefly look at the recent cultural his-
tory of the iPhone through its marketing. This could be investigated
from multiple perspectives (see Hjorth, Burgess, and Richardson
2012); my focus is on how relations between interaction design and
everyday life are represented.

In June 2007 the first series of iPhone adverts was launched and
made available online. These thirty-second films demonstrate what
the iPhone is and what it can do. A phone is held against a black
background while the camera follows gestures enacted by fingers
on the touchscreen as features are demonstrated (music, video,
mail, browser, map, etc.). The focus is on explaining new forms of
interaction design and the concept of networked life where online
resources “fit in your pocket.” The status of the product as new and
in need of explanation is evident in how the films are narrated. The
voiceover says: “There has never been an iPod that can do this,”
followed by close-up demos of the touchscreen interactions. The
film ends with the line “Or, for that matter, this,” and then the phone
rings. Here the then dominant iPod is still the cultural reference, while
the touchscreen interface is the selling point.

During the broadcast of the Academy Awards in March 2010, the
first iPad advert was shown. Audiences saw a thirty-second film set
to upbeat guitar music, where the iPad is primarily presented from
the point of view of the user. The focus is on the interactions on the
iPad’s screen and in the background we see glimpses of domestic
situations where the device is being used. The form of the film is
similar to the first iPhone adverts: it includes features such as pho-
tos, maps, mail, and browsing demonstrated through touchscreen
interactions. Two aspects are different, however. First, there is no
voiceover or explanation, only demonstrations of features through



interactions. There is no longer a need to explain the touchscreen
as the iPhone is now the point of reference. Second, the interface
is still a major selling point, but we see a form of mild contextualiza-
tion pointing toward situations of use in daily life. As a new form of
computer, the iPad is articulated both in the interfaces and product
design, but also in the apparently casual contexts in which it is used.

In June 2010 Apple launched the iPhone 4 and presented this
with a two-minute film about the video-calling feature, FaceTime, set
to Louis Armstrong’s “When You’re Smiling (the Whole World Smiles
With You).” This film is very different from the two other examples: we
are shown a series of scenes where we get glimpses into domestic,
everyday situations where the FaceTime videoconferencing applica-
tion is used between families and friends. The film starts off with a
baby waving to its father and it ends with a deaf couple signing to
each other. This is no longer an advertisement about interactions with
interfaces, but about the activities in which the phone is situated. We
encounter a film about living with the technology and embedding the
possibilities it offers into cultural contexts. Apple frame videoconfer-
encing as a social activity rather than a technological feature. The
marketing of the iPhone 4, therefore, can be seen as an indicator of
how the cultural perception of the iPhone has changed in the first
three years since its initial launch. It went from being demonstrated
and explained through touchscreen interfaces to being portrayed as
a casual cultural artifact of everyday life. There is a clear shift from
interaction with technology represented as interface, to interactions
with technology conveyed as socially embedded activities.

Kirby discusses how scientific and technological ideas become
normalized through cinema and popular media. He describes how
media representations can act as a process of “virtual witnessing”
and contribute to the neutralization of change (Kirby 2011). In the
case of the iPhone, the process of normalizing the product is closely
linked with how it is embedded in everyday activities through adver-
tisement. There is a strong relationship between how the interactions
and the product are represented in popular culture and how they
become an established part of daily life. Visual and narrative realism
play an important part in this, but there is also an element of cultural
confidence involved that has been iteratively developed through
the product cycles. The processes of normalizing the product are
both constructed and mirrored in how it is represented. There is an
evolving relationship between how the interactions are portrayed
and how they are expected to be experienced. This is almost hard
to notice, especially because Apple has chosen to continuously
remove traces of the online marketing of previous product cycles
from their social media sites. As a result, the product seems continu-
ously contemporary and yet it obscures its developmental history
(Figure 3). This amplifies the need for research to further unpack the
cultural constructs of interaction design in its promotional discourses
and its everyday uses.
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Figure 3

A screenshot of Apple’s YouTube channel taken after the release of the iPhone 5. All iPhone 4 films have here
been removed from the public domain by making the films “private.” Screenshot by author created

February 20, 2013.

However, dalily life with a smartphone is not as it is portrayed in
Apple adverts. The friction and unforeseen consequences in the
ways that things like FaceTime and iPhones are actually adopted
and used are overlooked or under-communicated in these promo-
tional films. Smartphones have become a part of daily urban life and
all that this entails: scratches, smudges, flat batteries, muggings,
annoyances, and novelty apps. These gritty effects point to Apple’s
representations of interaction design also suffering from a deficiency
in more accurately communicating the vagaries of everyday life. In
many ways these representations have similarities with the typical
persuasive corporate vision films. They are set in elegant, yet false,
everyday contexts where networks and devices always work as
intended. This is a representation of networked life that celebrates
seamlessness and promotes a perspective on interaction design
that has this stance as its central premise.



The effects of the cultural confidence of the iPhone are opaque in
many ways. As this sector-changing product has become a normal-
ized part of everyday culture, it has also created conventions and
perspectives on technology. In this process it is also establishing —
and continues to point toward — popular expectations of networked
life, as well as shaping the imagination of designers, industry, and
consumers. Over just a few years, Apple’s mobile products have
become the major frame of reference for the design of networked
devices. As a consequence, the product is also interwoven with how
the networked city is experienced and understood.

Invisibility

Both the Microsoft and iPhone films mask aspects of the tech-
nologies they work with, yet in some ways they make the underly-
ing systems, politics, and values less understandable. Both films
produce invisibilities that derive from how they relate to everyday
life and how they portray interactions with networked devices. The
iPhone adverts create a cultural invisibility that comes out of the
product’s efficiency at establishing new, taken-for-granted realities.
The Microsoft Vision film promotes technological invisibility in how it
presents inconsequential futurism that overlooks the practicalities of
technology in favor of surface quality and spectacular interactions.
In both these examples, networked technologies are portrayed as
seamless, invisible systems that are unaffected by the physical and
cultural contexts in which they take place.

The design decisions behind these promotional representa-
tions obviously serve each of the corporation’s commercial needs
(Morrison and Skjulstad 2011). However, these mediations are also a
part of popular culture where they propagate ideas about networked
technologies that shape the understanding and expectations of
these. In a way, these forms of promotional discourse limit what we
can know about living with technologies and, importantly, also what
the potential is for designing new forms of networked interaction.

In the context of the networked city, this is particularly relevant
because the technologies of networked city life are often both tech-
nically obscure and culturally mundane at the same time. As a result,
they are therefore doubly invisible. Within sociology Latour describes
blackboxing as when “technical work is made invisible by its own
success” (Latour 1999: 304). He writes that when technologies
work efficiently we only focus on their inputs and outputs, and their
internal complexities become opaque and obscured (ibid.). Many of
the technologies of the networked city are technically invisible in the
sense that the complex underlying systems and infrastructures are
blackboxed and culturally invisible precisely because they become
embedded in daily life.

Michael writes about how “Technoscience is mundanely mani-
fested in the practical and often unnoticed technologies (and ex-
pertises) that cohabit the everyday with us” (Michael 2006: 33).
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Importantly, such technologies are not simply material artifacts, but
“incorporate a cultural baggage that ‘scripts’ how they might be
used; as such, we see how the assumptions of technologists (and
designers) infect with everyday exigencies” (ibid.). As discussed in
the examples above, this is also the case for popular media repre-
sentations of technologies. The images of networked life promoted
through vision films and marketing also incorporate cultural perspec-
tives and assumptions that shape everyday life.

The challenge arises then for interaction design as to how to
tackle the invisible and immaterial qualities of the networked city.
One way to examine “smart city” rhetorics and generate alternative
perspectives is offered in the film Immaterials: Light Painting Wi-Fi.2
Produced by a team of design researchers working with a research
project that investigated the networked city as culture and design,
the film visualizes one of the basic phenomena of the networked
city: the wireless Wi-Fi network (Figure 4). The film starts off with the
question of how the invisible landscapes of Wi-Fi signals in the city
can be revealed. It then goes on to present a series of visualizations
of Wi-Fi networks in urban spaces and the process of creating these
(e.g., Figures 5 and 6).3

Figure 4

The Wi-Fi network of the Oslo School of Architecture and Design visualized across its forecourt. The graph of
light represents signal strength and shows the peaks and troughs of the network as it is shaped by the physical
environment. To create these visualizations, we developed a mapping technique using a specially designed
instrument and a photographic method called light painting. The still image is from Immaterials: Light Painting

Wi-Fi, 2011, Martinussen, Arnall, and Knutsen.
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The film shows the design team developing an instrument for
light painting Wi-Fi networks into the spaces where they occur.*
Our instrument is a 4m-long Wi-Fi measuring rod that monitors
the strength of a Wi-Fi network and displays this as a bar of lights
(Martinussen 2011b). The signal strength is displayed as bright LED
lights going up or down the rod. The stronger the signal, the more
lights turn on and the bar of lights becomes higher. When this Wi-Fi
measuring rod is moved through space and photographed with a
long exposure time, the result is graphs that draw out the signal
strength through a particular cross-section of the space, creating a
pattern of light that maps out the changes in the network. In the film
we then walk around a typical neighborhood in Oslo and probe and
capture networks as a form of urban photography (Figure 7).

It reveals the granular materiality of how the signals actually be-
have at a specific place and time. These cross-sections indicate
that the network is not a seamless cloud, nor is it constant or given.
Instead, the network is shaped by urban environments as it becomes
mixed with the bricks, glass, and concrete of the streets (Figure 8). At
the same time, the visualizations also show just how dense and per-
vasive the electromagnetic terrain of the city is becoming (Figure 9).

Figure 5

The instrument for visualizing Wi-Fi networks is a measuring rod that is 4m tall and covered with LEDs. As
the rod is moved through space, the height of the lights corresponds to the signal strength of the network. A
camera with a long exposure time allows us to capture this movement as a cross-section of the network. Still
from Immaterials: Light Painting Wi-Fi, 2011, Martinussen, Arnall, and Knutsen.
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Figure 6

The Wi-Fi measuring rod uses a microcontroller and a small, commercial Wi-Fi
unit to measure the networks. In the process of designing this instrument,

we repurposed the tools and materials of interaction design to reveal the
phenomena that they are a part of. Instead of using the devices to facilitate
networked communication, we used them to make visible the underlying
structures that make this connectedness possible.

Figure 7

The process of designing these images brought together technical and aesthetic
considerations. It is about creating a visual language using measurement and
code to draw in urban spaces. We have chosen to make the graphs 4m tall to
reflect the architectural scale at which the networks operate. As well as using
continuous edges and dotted lines to make graphs that at the same time are
striking as well as being transparent enough to place them inside, instead of on
top of the sites. Still from Immaterials: Light Painting Wi-Fi, 2011, Martinussen,
Arnall, and Knutsen.



Visualization as Cultural Intervention

The design and research challenge here is layered and brings to-
gether technology, interaction, and communication. First, in order to
investigate Wi-Fi networks, there is a need to understand technologi-
cal systems on a detailed level. In our design process this involved
analyzing and programming industrial Wi-Fi components similar to
those found in smartphones. In order to build the Wi-Fi light painting
rod, this meant repurposing the technology as an in-situ measuring
system rather than communication protocol. Second, in parallel to
these technical investigations, we explored light painting, or light
mapping, as a photographic technique for visualizing, situating,
and contextualizing the phenomena (Martinussen 2011b). In previ-
ous projects we begun using this technique to map invisible tech-
nologies into physical space and with the Wi-Fi visualizations this
proved to be a fruitful approach to spatially situating technologies
photographically (Arnall and Martinussen 2010). Third, the purpose
of Immaterials: Light Painting Wi-Fi has been to find ways of mate-
rializing the networked city through visualization and to contribute
to the broader discourse around technology in everyday urban life
(Martinussen 2012a). The communicational aspects of the project
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Figure 8

The image shows how the networks are shaped by the physical environment. Here a wall creates a shadow
in a network at the far left side of the picture. The density of the bricks blocks the high-frequency radio waves
that carry the digital information. Still image from Immaterials: Light Painting Wi-Fi, 2011, Martinussen, Arnall,
and Knutsen.
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Figure 9

The visualizations of Wi-Fi signals along a main city street reveal the physical nature of the invisible
networks, placing it alongside other urban phenomena. The film also points out how the networked city is
both fragmented and pervasive: this neighborhood is saturated by often competing signals that serve any
number of different purposes. Still image taken from Immaterials: Light Painting Wi-Fi, 2011, Martinussen,
Arnall, and Knutsen.

are therefore central and they extend to careful use of online media-
tion and attention to popular culture aspects.

Immaterials: Light Painting Wi-Fi can be seen as a cultural inter-
vention directed toward the broader media landscape. It has reached
a wide audience and in the first year after being released on to the
Internet, the film was seen over a million times. The film was propa-
gated internationally through traditional news media, magazines,
TV, radio, exhibitions, books, and awards, and was discussed on
numerous blogs, websites, and in social media (Martinussen 2012b).

The far-reaching uptake of Immaterials: Light Painting Wi-Fi points
specifically at the cultural gap between how wireless networks are
both technically obscure and culturally invisible at the same time.
The film and its visual narrative allow us to see how the streets are
filled with the digital networks we take for granted. The film creates
a new set of images of how the networked city is realized, and the
propagation of these images points to the need for a visual language
for imagining or understanding networked technologies. The images
that are available for illustrating technological phenomena shapes
how it can be discussed, and here there is a potential for using
design practice for cultural interventions.



Design and Popular Imagination

One of the questions this article set out to explore was how design
research might be used to generate alternative perspectives of the
networked city. This opens up a methodological discussion about
how to engage with the relationships between interaction design, ev-
eryday life, and popular culture. In tackling this problem, the produc-
tion of Immaterials: Light Painting Wi-Fi, for example, relates to the
approaches offered by critical design. Seago and Dunne describe
critical design research as “using the process of invention as a mode
of ‘discourse,’” a poetic invention that, by stretching established
conventions, whether physical, social, or political, rather than simply
affirming then, takes on a radical critical function” (Seago and Dunne
1999: 17). In this context the film can be read as a critique of the
naturalizing power of corporate mediations of design and interaction.
Yet, it is also a mediating artifact in its own right that others may also
critique and it too may be seen as having its own technological and
cultural configurations and limitations. That said, the film is not nec-
essarily just a critical design argument that challenges the assump-
tions in technical systems. It is also a discursive project about using
design practice to explore and communicate what is technically and
culturally obscured.

Design can and should take on the role of negotiating and
translating between popular culture and emerging technologies by
creating alternative images and perspectives directed toward the
popular imagination. Immaterials: Light Painting Wi-Fi, for instance,
was designed and released as an online media intervention deliber-
ately directed toward the social and cultural channels of the Web.
Through online sharing, commentary, discussion and the multiple
forms of distribution, the film itself became embedded in popular
online media.

These discursive moves can be connected back to studies of
everyday life and how “lived, social space is inextricably linked to
represented, imagined space” (Moran 2005). As Moran points out,
everyday life is shaped by media and popular culture and so are the
represented, imagined spaces of new technology. Understandings
and experiences of emerging technologies are shaped in relation to
mediated articulations of technology and interaction. This is exactly
what the likes of Apple and Microsoft try to do through their medi-
ated representations of everyday interactions with technology.

However, as addressed with the Wi-Fi film, there is also a poten-
tial here for a different form of popular cultural invention within the
same construct. This is one that critiques and explores technological
and cultural developments as they happen and points at things that
go unnoticed. Or, as suggested by Highmore, “If everyday life, for
the most part, goes unnoticed (even as it is being revolutionized),
then the first task for attending to it will be to make it noticeable”
(Highmore 2002: 23). Similarly, within the networked city discourse,
Greenfield argues for investigating and opening up technologies and
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systems, thus “explaining their implications to the people whose
neighbourhoods and choices and very lives are increasingly condi-
tioned by them” (Greenfield 2009).

Interaction design typically takes place between technology
development and use: interfaces, products, services, etc. There is
potential, however, for design research to address specifically the
understanding and expectations of technologies in daily life. Online
mediation can play a central role in this process as “articulation
of new concepts to a wide audience, and point[ing] towards the
possibilities for using films as a means of probing the sociocultural
aspects of emerging technology” (Arnall and Martinussen 2010:
119). Online film, as discursive design intervention, can act as
boundary objects with the potential for revealing, explaining and
translating complex technologies within a popular cultural frame
and hopefully provoke reflection, discussion and critique (ibid.). As
Michael explains, an important argument is that “The discourses,
and sometimes spectacles, that ‘accompany’ technoscience into
everyday life serve in the reordering of the present in order to fashion
a future everyday life” (Michael 2006: 9).

Conclusions

The networked winter jacket is an everyday example of how the pres-
ent is quietly reordered to become the future. In emptying its pockets
it is possible to see that there is a reflexive relationship between the
networked city and interaction design. Each can inform the other.
Wireless networks and the devices in our pockets are examples of
how networked city life is taking place today. They demonstrate how
vast computational and communication infrastructures often are
experienced and show what interaction design has made available
for cultural and communicative use and expression. This relationship
is not just about interfaces and products but about communication,
explanation, and popular imagination.

Cities are sites where technological developments are manifested
both in physical environments, social changes, and cultural condi-
tions. As the corporate, technology-driven visions of the “smart city”
become partial realities, it is within urban life that the politics, values,
and perspectives that underlie these visions have their impact. The
emergence of the networked city illustrates the invisibilities and
tensions between technological development and daily life. It opens
up the question of how these can be represented, reflected upon
and discussed.

Interaction design exists in the intersection between technology,
infrastructures, services, and citizens. Through both practice and
products, designed interactions embody how we interact with and
live with technologies in daily life. As emerging forms of products
and interactions solidify and become conventions, opportunities are
lost and challenges are overlooked. The challenge now is not just
to understand the networked city, but to find ways of reframing and



reimaging its concepts and consequences. Here, the agency of the
designer may be shifted from supporting and confirming processes
of technological development toward problematizing discourses
around those processes and through using media to be both critical
and propositional within popular culture.

Notes
1. In this project my colleagues and | have developed techniques
and instruments for creating images that reveal invisible networks
in urban spaces. The film is about using these techniques to
explore, visualize, and communicate about common, yet invis-
ible network technologies toward a broad audience, using online
media for distribution and discourse. We place this project
within what we have earlier called discursive design (Morrison
et al. 2011), where we make apparent and share, via designed
communication, the materials, processes, and mediations of
emerging technology.

Immaterials: Light Painting Wi-Fi premiered in February 2011.

3. Wi-Fi, or IEEE 802.11, is a technical standard for establishing
wireless communication between devices such as laptops and
smartphones. Wi-Fi uses high-frequency radio waves to transmit
digital information and can operate over distances up to 100
meters (Wi-Fi Alliance 2011). Wi-Fi base stations are inexpensive
consumer products that allow almost anyone to set up a network.
As Wi-Fi signals propagate from base stations in homes, cafes,
and offices, and into urban spaces, the radio waves become
obstructed, reflected, and amplified by the physical environment.

4. Light painting is a photographic technique where a stationary
camera with a long exposure time captures moving light in a dark
environment.

no
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Article 4

Article 4, ‘Satellite Lamps’ (Martinussen et al., 2014), is published online
in the journal Kairos—A Journal of Rhetoric, Technology, and Pedagogy.






0 6 6 Kairos 19.1: Martinussen et al, Satellite Lamps - Introduction v

INTRODUCTION

Satellite Lam

By Einar Sneve Martinussen, Jgrn Knutsen, and Timo Arnall

The city is changing in ways that can’t be seen. As urban life
becomes intertwined with digital technologies, the invisible
landscape of the networked city is taking shape—a terrain
made up of radio waves, mobile devices, data streams and
satellite signals.

Satellite Lamps is a project about using design to investigate and reveal
one of the fundamental constructs of the networked city—the Global
Positioning System (GPS). GPS is made up of a network of satellites

Published in Kairos 19.1

Article 4, *Satellite Lamps’, is a webtext that is only available online:
http://kairos.technorhetoric.net/19.1/inventio/martinussen-et-al/







Appendix A-D

As discussed in Chapter 3, online communication and documentation have
been an important part of the design research practice. Appendix A-D
includes a selection of four online articles that illustrate how the films have
been disseminated, and how their cultural circulation have been documented

and communicated. These are included here as screenshots alongside links to
the full articles.
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Appendix A

The online article written for the launch of Immaterials: Light Painting WiFi

(22.2.2011).

Publications

Immaterials: Light painting WiFi

The city is filled with an invisible landscape of networks that is
becoming an interwoven part of daily life. WiFi networks and
increasingly sophisticated mobile phones are starting to influence how
urban environments are experienced and understood. We want to
explore and reveal what the immaterial terrain of WiFi looks like and
how it relates to the city.

:{:Immaterials: Light painting WiFi

Il HD 3

Immaterials: light painting WiFi film by Timo Arnall, Jern Knutsen and Einar Sneve

Martinussen.

This film is about investigating and contextualising WiFi networks through

visualisation. It is made by Timo Arnall, Jern Knutsen, Einar Sneve Martinussen.

The article can be accessed at:

http://yourban.no/2011/02/22/immaterials-light-painting-wifi/

People

About
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YOUrban [ ]

Publications People About

Making ‘Immaterials: Light painting WiFi’

Written by Einar Sheve Martinussen It has been very exiting to see how our film 'Immaterials: Light Painting
Monday, 7 March , 2011 WiFi' has being linked to and discussed across a broad range of
audiences, disciplines and fields of research, including urbanism,

Design and development  Film . ..
technology, architecture, advertising and art.

Immaterials  Networked city

Process  Visualisation  WiFi
A common question, particularly from interaction design and technology

Related Posts: communities is how we designed and built the WiFi measuring rod. So we thought

Immaterials: Light painting WiFi it would be a good idea to go into some details about the design and development

Projects inspired by ‘Immaterials: Light of the probe and the techniques, and also point towards how design research can

painting WiFi'

contribute to understanding immaterial phenomena of networks and the city.

Visualising WiFi for the masses

satellite Lamps

Appendix B

An online article about how Immaterials: Light Painting WiFi was made
(7.3.2011).

The article can be accessed at:

http://yourban.no/2011/03/07/making-immaterials-light-painting-wifi/
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Film Immaterials Media Press

Related Posts:

Projects inspired by ‘Immaterials: Light
painting Wi’

Appendix C

Publications People

Visualising WiFi for the masses

Ayear ago we released our film 'Immaterials: Light painting WiFi'. Since
then the film has been viewed over a million times and spread far
across the internet, finding its way into many different contexts and
taken up in various fields. It has received broad international coverage
through traditional news media, design magazines, television, radio,
popular science, exhibitions, awards, books, and research. It is still
being discussed on blogs, websites and is still being reported and
shared on social media. In many ways, the film has become a part of
popular culture.

Il HD ::

We have been trying to keep track of the propagation of the film for several

An online article documenting some of the cultural circulation of Immateri-
als: Light Painting WiFi (1.6.2012).

The article can be

accessed at:

http://yourban.no/2012/06/01/visualising-wifi-for-the-masses/

About
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Appendix D

An online article about projects inspired by Immaterials: Light Painting WiFi

(6.6.2012).

Publications

Immaterials: Light painting WiFi

The city is filled with an invisible landscape of networks that is
becoming an interwoven part of daily life. WiFi networks and
increasingly sophisticated mobile phones are starting to influence how
urban environments are experienced and understood. We want to
explore and reveal what the immaterial terrain of WiFi looks like and
how it relates to the city.

:{:Immaterials: Light painting WiFi

Il HD 3

Immaterials: light painting WiFi film by Timo Arnall, Jern Knutsen and Einar Sneve

Martinussen.

This film is about investigating and contextualising WiFi networks through
visualisation. It is made by Timo Arnall, Jern Knutsen, Einar Sneve Martinussen.

The article can be accessed at:

http://yourban.no/2012/06/06/projects-inspired-by-immaterials-light-paint-

ing-wifi/

People

About



