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English summary 

The purpose of the dissertation is to investigate how pervasive computing can be understood 

from an aesthetic perspective. Further, the dissertation seeks to explore how an aesthetic 

perspective can contribute to a nuanced understanding of the cultural mechanisms 

influenced by the prevalence of pervasive computing. Efficiency and fun, respectively, 

have always been important use domains for computing technologies and with my 

dissertation I aim to study the broader perspectives. I thus argue that now when 

computers are to be found everywhere and in everything, we need to fully realise that 

computers not only enables us to carry out certain tasks but that they also fundamentally 

change our relationship to technology, to each other and to the world in general. 

During my doctoral work I have studied the interplay between technology and culture 

in three ways: by performing aesthetic analyses of both art and design artefacts, by 

pointing at historical parallels and by conducting small-scale interventional and 

experiential work. 

One of the dissertation’s starting points is that the term and concept of aesthetics 

is becoming increasingly popular in interaction design research. As a term, aesthetics is 

becoming important because more and more projects aim to design for leisure activities 

and this creates a demand for a vocabulary able to facilitate discussions of the sensual 

and ‘softer’ aspects of computing. As a concept, aesthetics is becoming popular because 

the penetration of computers into all kinds of objects creates a demand for ways of 

understanding the tensions between computing and its social, cultural and relational 

contexts in general and aesthetics is very much a matter of analysing complex tensions 

and relations between artefacts and their cultural setting. Quite simply put, it is no 

longer possible to demarcate use of computers in time and space and there is a growing 

recognition that digital technologies are more than tools that enable specific actions and 

tasks. In light of the above, the dissertation seeks to widen the perspective of pervasive 

computing in order to explore how digital technology in general is both configuring and 

being configured by the culture it is part of. 

In this way, the purpose of this dissertation is to study how pervasive computing 

enter into a reciprocal relationship with contemporary culture instead of studying how 
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pervasive computing alters specific use situations. Still, this dissertation is not based on 

analyses rooted in cultural theory but focuses on examining the tensions and alterations 

through the hermeneutic approach of using analyses of artefacts from the areas of 

design and art in order to make the artefacts ‘talk’. In this way, I also aim to contribute 

with a way to understand the impact of new technologies in a more abstract and 

fundamental perspective than the often most applied perspective of functionality. 

The dissertation is organised into two parts. Part one contains fundamental 

discussions of the relationship between pervasive computing and aesthetics. One of my 

analyses is concerned with the relationship between art and design and I show how the 

two are becoming increasingly difficult to separate even though many of the 

participating artists and designers insist on belonging to either the one or the other 

category. I also address the notion of ‘new interfaces’ and ‘new technologies’ as I point 

of how the predominant understanding of pervasive computing as something just about 

to become reality is imprecise as we are actually already living in a culture pervaded by 

computing technologies. Thus, researching pervasive computing is by no means only a 

matter of investigating the future possibilities arising once the proper and by inference 

‘flawless’ technology has been designed. In this way I wish to highlight that we are better 

served by accepting the consequences and messiness of technology instead of hoping 

that the current nuisances will vanish once technology is improved. Thus, in this first 

part of my dissertation I point out that we need to seek an understanding of the inherent 

dynamics between culture and technology. I further emphasise how aesthetic artefacts 

that grapple with these dynamics can serve as entryways for our investigations.  

The principal analytical and theoretical contribution of part one is, however, my 

discussions of the six papers that form part two of the dissertation. In these discussions I 

address some of the dynamics mentioned above and I classify three discussions that each 

provide the basis of a chapter. Every chapter is thus concerned with a specific 

perspective on how pervasive computing creates renewed focus on, or maybe even seeks 

to fundamentally change a specific tension or dynamic between culture and technology. 

In every chapter I also point out that even if technology bring with it cultural changes, 

technology is itself also always designed in the image of culture which means that 

technology is unable to escape existing dreams, hopes and culturally determined 

expectations. 
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The three chapters focus on the deconstruction of transparency, on how 

intimacy is increasingly sought mediated and finally on how mobile media affects the 

dynamics between public, private and intimate space. In total, the three chapters stress 

that by applying the approach of software studies and digital aesthetics I am able to 

identify technological dreams and paradigms implicitly embedded in pervasive 

computing. Consequently, this approach enables me to identify how these new 

technologies are much more than enablers of efficiency and fun. 

In the chapter on the deconstruction of transparency I identify two central 

properties of the computer, automation and the production and mediation of the sign. I 

further identify how these two central properties permeate the dominant understanding 

of pervasive computing in the sense that many projects and scientific papers regard 

automation as a pivotal advantage of pervasive computing. This is especially the case if 

automation can be combined with a transgression of semiotic processes of 

interpretation. The purpose is to show how several of my papers have been concerned 

with studying how attempts to automate interaction and transgress the sign always seem 

to go wrong because they fail to recognise that users will always be affected by the 

interface even if they can’t see it. 

In the chapter on how intimacy is increasingly becoming a site for 

computational mediation, I analyse three layers of mediation of the body. First, the 

chapter analyses how the body is increasingly sought extended through a range of 

technologies aiming to extend or add senses. Secondly, I examine how several projects 

not only aim to extend the body but also seek to support the creation of intimate 

relations by mediating touch. I participated in the design of one of the analysed projects 

myself, and here we aimed to explore alternative ways of mediating and computing 

personal and intimate relations. Lastly, the chapter is concerned with the ‘ultimate’ 

touch or intimacy as I analyse a number of attempts to make use of pervasive computing 

to establish and maintain sexual relationships across time and space. 

The last chapter of the dissertation is concerned with the way mobile media 

devices such as the personal satellite navigation device (popular name GPS), the mobile 

phone and the personal mobile media device alter our sense of time and space. Through 

examining how physical locations are augmented with digital layers, I initially criticise 

that many projects aiming to combine digital information with a given physical location 
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often end up disregarding the actual and specific location. The reason for this is that 

even when the location is used as a game board, it is nothing more than a game board 

being filled with information instead of being a location in its own right. In this way the 

place itself is not able to shine through with its own characteristics. I further point out 

how the same principle is to blame when people using a satellite navigation unit (GPS) 

find themselves being led astray and into accidents. I continue this argument on how 

pervasive computing can lead to a disconnection of place from location in the last half of 

the chapter where I examine how personal media devices reconfigure the relations 

between public and private space. One example is the mobile phone, which makes it 

possible for us to be several places at the same time due to its ability to allow for mental 

connections to other places through the audio connection even though we are physically 

moving across other spaces. Another example is the personal and mobile media device, 

which enables us to design a personal and private soundtrack to the space we physically 

inhabit. I end the chapter with an analysis of a printed advertisement of a noise 

cancelling audio player thus demonstrating how the poster very precisely communicates 

that unless we turn to advanced technology we will never be able to maintain or even 

obtain even a small personal space in contemporary urban space. 

To conclude, the recurring motif in my dissertation and my doctoral work has 

been to investigate pervasive computing from an aesthetic perspective in order to reach 

a nuanced understanding of the interplay between technology and contemporary 

culture. My contribution to the rapidly evolving research field of pervasive computing is 

thus my examination of how the tensions between technology and culture are always 

already a result of reciprocal configurations and reconfigurations that are far more 

fundamental than the specific ways that contemporary technologies continuously 

contribute to create more efficient workflows and better and more fun experiences. An 

additional contribution is the discovery found in most of my papers and chapters: that 

even if we are definitely facing a new and exciting kind of technology, our dreams, 

hopes, desires and demands to and for the ways that technology should, would and 

could eventually change our lives are not new at all. 
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Dansk resumé 

Formålet med afhandlingen er at undersøge, hvordan man kan forstå pervasive computing 

(it-i-alting på dansk) i et æstetisk perspektiv og videre, hvordan det æstetiske perspektiv 

kan bidrage til en nuanceret forståelse af de kulturelle mekanismer, som udbredelsen af 

pervasive computing indvirker på. Siden computerens opfindelse har effektivitet og 

morskab, fx spil, været de dominerende anvendelsesområder, og jeg forsøger med min 

afhandling at pege på de bredere perspektiver. Jeg argumenterer således for, at man, 

især nu hvor computeren findes i alting og allevegne, nødvendigvis må forstå 

computeren som noget, der ikke bare muliggør specifikke ting, men også grundlæggende 

forandrer vores forhold til teknologien, til hinanden og til verden. I mit ph.d.-projekt har 

jeg især undersøgt den gensidige vekselvirkning mellem teknologi og kultur gennem 

æstetiske analyser af design- og kunstartefakter, men også gennem at drage historiske 

paralleller og gennem at udføre praktisk-konstruerende eksperimenter.  

Et af afhandlingens udgangspunkter er, at æstetik er en i stigende grad populær 

term i forskellige forskningsmiljøer, der beskæftiger sig med nye teknologier. Termen er 

ved at blive betydningsfuld, fordi flere og flere projekter designer computerteknologi til 

fritidsformål og har behov for et vokabular, der giver mulighed for at tale om de 

sansemæssige og ‘blødere’ aspekter af computerbrug. Samtidig betyder computerens 

udbredelse i håndterbare objekter, at der bliver behov for at kunne italesætte, hvordan 

computerteknologien indgår i komplekse sociale, kulturelle og generelt relationelle 

sammenhænge. Det er ganske enkelt ikke længere muligt at afgrænse computerbrugen i 

tid og rum, og det er i stigende grad anerkendt, at digitale teknologier er andet og mere 

end værktøjer, der giver adgang til bestemte og afgrænsede opgaver og handlinger. Med 

det in mente søger afhandlingen at brede perspektivet på pervasive computing ud med 

henblik på at undersøge, hvordan digital teknologi i bredere forstand både former og 

formes af den kultur, den indgår i.  

Formålet med afhandlingen er således at undersøge, hvordan pervasive computing 

indgår i en vekselvirkning med den kultur, som den findes i, og altså ikke bare forandrer 

konkrete situationer. Afhandlingen er imidlertid ikke baseret på kulturteoretiske 

analyser, men søger derimod i klassisk hermeneutisk forstand at forstå 
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vekselvirkningerne og forandringerne gennem analyse af design- og kunstartefakter. 

Dermed søger jeg også at bidrage med en måde, hvorpå man kan forstå nye 

teknologiers betydning i et mere abstrakt og principielt perspektiv end det funktionelle 

perspektiv, som computere generelt oftest forstås i. 

Afhandlingen er opbygget i to dele: Første del indeholder principielle 

diskussioner af forholdet mellem pervasive computing og æstetik, hvor jeg eksempelvis 

undersøger forholdet mellem design og kunst, som i stigende grad flyder sammen 

samtidig med, at mange aktører er meget bevidste om at påpege, hvad de er eller netop 

bestemt ikke er. Jeg undersøger også, hvad man egentlig skal forstå ved ‘nye interfaces’ 

og ‘nye teknologier’. I forhold til den i litteraturen udbredte opfattelse af, at tidsalderen 

for pervasive computing er lige om hjørnet, påpeger jeg, at vi faktisk allerede lever i en 

kultur, der er gennemsyret af, at computerteknologien findes allevegne. Forskning i 

pervasive computing er altså på ingen måde kun et spørgsmål om, hvad man engang, når 

teknologien bliver perfekt, vil kunne opnå af muligheder. Formålet med den påpegning 

er at understrege, at vi ikke kan regne med, at teknologiens uhensigtsmæssigheder eller 

uønskede bivirkninger vil forsvinde, så snart teknologien bliver bedre. “Bivirkningerne” 

vil nemlig ikke blot forsvinde, når man opfinder det rette middel, men er en uadskillelig 

del af den kultur, som påvirker og påvirkes af de nye computerteknologier. På den måde 

påpeger jeg i første del af afhandlingen, at vi må søge at forstå de dynamikker, som 

opstår i samspillet mellem kultur og teknologi, og jeg påpeger videre, at de kan 

undersøges gennem æstetiske artefakter og deres måde at tage livtag med dynamikkerne 

på. 

Det væsentligste analytiske og teoretiske indhold af første del er imidlertid 

diskussionerne af de seks artikler, der udgør afhandlingens anden del. I diskussionerne 

italesætter jeg netop nogle af de ovenfor nævnte dynamikker, og jeg inddeler 

diskussionerne i tre kapitler. I hvert kapitel anlægger jeg en specifik vinkel på, hvordan 

pervasive computing skaber fornyet fokus på eller ligefrem grundlæggende søger at forandre 

en kultur-teknologi dynamik. Samtidig påpeger jeg også i hvert kapitel, at nok medfører 

teknologien kulturelle forandringer, men teknologien er samtidig skabt i kulturens 

billede og ud fra eksisterende drømme og kulturelt betingede forventninger. 

De tre kapitler har fokus på transparensbegrebets dekonstruktion, på hvordan 

intimitet i stigende grad søges medieret gennem teknologi og sidst på, hvordan mobile 
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medier indvirker på forholdet mellem det offentlige, det private og det intime rum. 

Samlet set peger jeg med de tre kapitler på, hvordan man med software studies eller den 

digitale æstetiks tilgang til de teknologiske drømme og paradigmer, som afspejles i 

pervasive computing, kan indkredse, hvordan disse nye teknologier er meget mere end 

noget, der gør os i stand til at være mere effektive eller have det sjovere. 

I kapitlet om transparensbegrebets dekonstruktion påpeger jeg, at de centrale 

egenskaber ved computeren, automatisering samt tegn-produktion og -fremvisning, 

gennemsyrer forståelsen af pervasive computing i den forstand, at mange projekter og 

artikler anser automatisering som en af de væsentligste fordele ved pervasive computing, 

især hvis man kan kombinere automatisering med en omgåelse af de semiotiske 

fortolkningsprocesser. Formålet er at vise, hvordan jeg i flere af mine artikler netop 

behandler, hvordan forsøg på at dels automatisere interaktionen og dels udslette 

tegnfortolkningen slår fejl, fordi man netop mangler at anerkende, at selvom vi ikke kan 

se interfacet og teknologien, har vi stadig behov for at tage højde for dem. 

I kapitlet om hvordan intimitet i stigende grad søges medieret gennem teknologi, 

analyserer jeg tre forskellige måder eller lag, hvorpå kroppen søges medieret eller 

udvidet gennem pervasive computing. Kapitlet beskriver og analyserer først, hvordan 

kroppen fysisk bliver udvidet ved, at man eksempelvis forsøger at udvide eller tilføje 

sanser. Dernæst graver jeg i kapitlet et lag dybere ved at undersøge, hvordan flere 

projekter ikke blot vil udvide kroppens muligheder, men også søger at benytte 

teknologien til at skabe intime relationer ved hjælp af at mediere berøring. Et af de 

projekter, jeg analyserer, var jeg selv med til at lave i opposition til de eksisterende 

opfattelser af, hvordan teknologi kan mediere personlige eller intime forbindelser. Sidst 

omhandler kapitlet den ‘ultimative’ berøring eller intimitet, idet jeg analyserer 

forskellige forsøg på at benytte pervasive computing til sexuelle kontakter på tværs af tid og 

sted og påviser, hvordan mange af dem er bundet op på forestillingen om transparens 

og en opfattelse af, at hvis man i bogstaveligste forstand kommer langt nok ind, så kan 

man overskride de semiotiske fortolkningsprocesser. 

I afhandlingens sidste kapitel redegør jeg for, hvordan mobile medier såsom den 

personlige satellitnavigationscomputer (populært, men ikke helt korrekt, kaldet GPS), 

mobiltelefonen og den personlige musikafspiller forandrer vores fornemmelse for både 

tid og sted. Ved at redegøre for hvordan steder tilføres digitale lag ved hjælp af 
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teknologi, kritiserer jeg indledningsvist, at mange projekter, der arbejder med at 

kombinere de digitale informationer med den fysiske lokation kommer til at glemme de 

specifikke steder, de designer til. Nok benytter de den fysiske by som spilleplade, men 

den bliver netop aldrig andet end netop en plade, man fylder med information. Stedet 

får dermed ikke mulighed for at udfolde sig med sine særlige karakteristika. Jeg påpeger 

desuden, hvordan det er samme tanke, der bevirker, at folk kører både fejl og galt, når 

de bruger en navigationscomputer (GPS). Opfattelsen af en specifik lokation som noget, 

der kan præges til næsten uigenkendelighed af teknologien, går igen i kapitlets sidste 

halvdel, hvor jeg undersøger, hvordan personlige medieteknologier skaber nye koblinger 

af det offentlige og det private rum. Det gælder eksempelvis mobiltelefonen, som gør os i 

stand til at befinde os flere steder på samme tid – fysisk på et sted og mentalt et andet 

sted – og det gælder den personlige musikafspiller, som skaber et personligt og privat 

lydspor til vores færden i det offentlige rum. Kapitlet slutter med en analyse af en 

reklame for en lydisolerende musikafspiller, idet reklamen meget præcist peger på, 

hvordan det moderne storbymenneske kun har teknologien at ty til, når vedkommende 

ønsker lidt privatliv. 

Det gennemgående tema i min afhandling og dermed i min forskning har således 

været at undersøge pervasive computing fra et æstetisk udgangspunkt for på den måde at 

opnå en nuanceret forståelse af den bredere betydning af teknologiens samspil med den 

kultur, den påvirker og påvirkes af. Og i denne spænding mellem æstetik og teknologisk 

udvikling har jeg ydermere i stort set alle mine artikler og kapitler måttet konstatere, at 

selvom teknologien er ny, er ønskerne, drømmene og forhåbningerne ikke nævneværdigt 

forandret.  
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1. Introduction 

In 1996, anthropologist Marilyn Strathern wrote an academic paper on in-vitro 

fertilisation. Among other things, she addressed the relationship between technology 

and users of technology as one pervaded by a cultural expectation of enablement: 

Euro-Americans imagine that they can do ‘more’ things than they once did, 
crystallized in the hypostatization of technology as ‘enabling’. [...] I suspect that 
above all they take for granted, quite simply, that given the technology they can do 
anything. (Strathern 1996: 46+49) 

In this quote Strathern very precisely points at an issue also relevant to new types of 

computing: that we habitually consider computing technologies to be something that 

will eventually improve our lives. However, and this is Strathern’s point, every 

technology also carries with it consequences that are not necessarily considered 

improvements, and in this way a technology is always chiasmically intertwined with its 

consequences. Strathern’s remark is directed at ethical issues and how to accept them as 

an inescapable part of technologies that enable. On a slightly more abstract level, 

however, her argument is equally interesting from the point of view of a researcher 

investigating how pervasive computing is not primarily a technical but also always an 

aesthetic matter.  

I am such a researcher and I find Strathern’s point interesting because it 

underscores that there is more to technology in general and computers in particular 

than their functionality. In this age of pervasive computing almost everything is being 

augmented, mediated and computed and no stone is left unturned in search for new 

areas to improve in one way or the other. Computers pervade our life and our way of 

thinking to such an extent that our current way of living is not only based on but 

actually dependent on computing. Both Johnson (1997) and Manovich (2006) saw this 

and they both defined contemporary culture as an interface culture even though they 

derive different meanings from the term that they also use for different purposes.  

The seminal books from Manovich and Johnson are canonical and many 

debates have grown out of the interface culture perspective in the past ten years. Both 

books are solely concerned with interface culture from the perspective of the desktop 

computer and its network connectivity; yet, as the computer moves away from the 
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designated space at the desk and into other combinations of personal, social and 

contextual settings, many of the old discussions are re-actualised and new discussions are 

introduced. With these discussions in mind, this dissertation is not an attempt to 

establish an overview of interactive and digital art in the age of pervasive computing 

following the tradition laid out in Wilson’s Information Arts (Wilson 2002), Grau’s 

Virtual Art (Grau 2003) or Frieling & Daniels’ comprehensive overview Media Art Net 

series and website (Frieling and Daniels 2003). Rather, my research is a multifaceted 

exploration of some dynamics of the aesthetics of the pervasive interface culture.  

In my doctoral work I have focused on investigating different aspects of 

pervasive computing from an aesthetic perspective. With this dissertation I aim to 

describe and discuss my findings in the not-so-easily-definable area of contemporary 

digital aesthetics as it surfaces within an interface culture largely composed of pervasive 

computing. I aim to establish an aesthetic perspective on how the analogue and the 

digital layers of the world converge and interweave in pervasive computing as I examine 

how the well-known digital aesthetics’ topics of transparency, connectivity, context, 

embodiment and intimacy are reconfigured in light of pervasive computing 

technologies. Also added is the topic of mobility. 

My research method has been to approach the phenomenon from three 

interdependent perspectives: analytically, historically and experimentally. Using 

contemporary aesthetic artefacts as a base for investigations, I have primarily worked 

with a given topic by analysing a particular artefact as an aesthetic statement as well as 

viewing it in a historical context. Through this method it has been my goal to reach an 

understanding of either a particular technology (as is the case with the personal satellite 

navigation unit in [VI]) or a particular technological paradigm (as is the case with 

(wearable) communication technology in [V]). This is a fairly hermeneutic approach as 

it is based on aesthetic reflections rather than on a search for definite answers. Thus, my 

doctoral work has been concerned with examining possible ways of understanding the 

relations between pervasive computing technologies and the way they affect our culture. 

Pervasive computing is defined further in chapter two, Artefactualities, and more 

specifically in the New Interfaces section. Briefly put, it denotes any computational 

technology that is somehow not tied to a desk. Digital aesthetics is also discussed further 

in chapter two in both the Studying Software section and the Art or Design section. 
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Examining digital technologies with an aesthetic lens opens up for researching digital 

media and ‘the digital’ on a conceptual basis both in light of the historic parallels and as 

challengers of existing cultural and aesthetic paradigms.  

In light of the above, it makes sense to dwell on the title of my dissertation as it 

reflects my research: “re:configuring interface culture – digital aesthetics in the age of 

pervasive computing”. For centuries already, aesthetics and culture have been 

inseparable from technological progress but still, computers in general and pervasive 

computing in particular give rise to a reconfiguration of cultural and aesthetic 

paradigms. The first word of this dissertation’s title, “re:configuring”, thus refers to this 

aspect: that interface culture as coined by Johnson and later Manovich is still on its way 

even though it is already here (I will expand on this in Artefactualities, section New 

Interfaces). So while interface culture is still being defined and configured, it is also 

being challenged by the relatively new technological paradigm of pervasive computing. 

Consequently, the term “interface culture” is being configured at the same time as it is 

being reconfigured. Referring to this double meaning, “re:configuring” means that with 

this dissertation I seek to address and contribute to the existing academic definition of 

the term (hence the “re:” prefix). It also means that I seek to reconfigure the existing 

understanding of “interface culture” as the existing academic work is by and large 

concerned with aspects that emanate from desktop computing while I assert that we are 

living in the age of pervasive computing and not the age of computing per se. 

Consequently, the following chapters seek to account for the ways my doctoral 

work has been centred on examining pervasive computing as both a configurer and a 

configurant of contemporary culture as it is expressed in the tension between aesthetics 

and technological progress. 

Outline of dissertation 

In the course of my doctoral work I have made an effort to participate in the academic 

discussions of my research field in various ways. One of the academic ways of 

contributing to a wider debate is by writing papers and essays, as such six of my papers 

are enclosed here, thus making them part of my official research. Consequently, this 

dissertation is comprised of a part one and a part two, where part two is comprised of 

the papers. 
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In part one, I discuss the common foundation of my papers and the aesthetics of 

digital artefacts in particular and of pervasive computing in general. I provide 

summaries of the papers in chapter four, which also marks the transition to the 

contextualising part of my dissertation where I address my papers from three new 

perspectives, all surfacing in my papers and all central to the aesthetics of pervasive 

computing. Thus, chapters two and three serve as the foundation of my doctoral work 

as they address the basics: which criteria form the basis of my choices and what are the 

implications of this? Then, chapters four through seven place my enclosed papers in a 

common context, determining and analysing the broader perspectives of my work. 

Finally, chapter eight sums it all up and points forward. 

Part two is comprised of six individual papers that I have submitted and 

presented at conferences and in journals. Three of the papers have undergone a blind 

peer-review process, one is currently under review and the editors of the remaining two 

publications have reviewed them quite thoroughly. With regards to the papers it is 

important to remember that aside from [IV] all papers are written with strict word 

limits, which have of course led to shorter and less detailed papers than if I/we had been 

able to develop the argument in depth. 

Below, brief abstracts of the chapters will hopefully provide you, the reader, with 

an idea of the nature of the text you are about to read. With this in mind, I wish you a 

happy and enlightening read. 

Chapter two, Researching digital technologies 

The brief introductory chapter describes how interaction design disciplines are adapting 

the term aesthetics in their vocabularies even though consensus on the meaning of the 

term has not been (and will probably never be) reached. At the same time, however, 

artists working with digital technologies seem to have an increasingly tense relationship 

with interacivity thus pulling the digital arts field slightly away from the responsive 

possibilities offered by the computer. In this sense, there seems to be a tension between 

aesthetics, art, interactivity, computing and digitality as such which is still being worked 

out amongst the parties involved in designing artefacts based on digital technologies. 

Further, this chapter establishes that my doctoral work takes its starting point in the 

approach also applied in software studies as I investigate how the pervasive interface is a 

form that carries with it a new idiom. 
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Chapter three, Artefactualities 

In this chapter, I seek to establish a theoretical foundation of the artefacts I analyse in 

both my papers and my dissertation. As such this chapter lays the foundation for the 

contribution to research offered in this dissertation as expressed in both part one and in 

the papers in part two. Through addressing three fundamental aspects, unstable 

digitality, new interfaces and the difference and similarities between art and design, I 

frame the area within which (the artefacts in) my doctoral work is positioned. I analyse 

the discourses determining the three above aspects thus also accounting for and critically 

discussing the research fields that address what I prefer to call unstable, pervasive 

artefacts. 

Chapter four, Connections and commonalities 

Through abstracts of my six enclosed papers, this short chapter identifies three common 

themes, each present in at least three of the papers. The chapter thus seeks to highlight a 

set of common denominators that are all aspects of my general research goal of 

investigating pervasive computing as an aesthetic research area. Even though many of 

the papers have been written for specific contexts with specific agendas, thus 

participating in the growing literature on the aesthetics of pervasive computing, this 

chapter seeks to recontextualise them in light of the connections generated when all six 

of them are read in succession. Thus, chapter four establishes the themes of the 

following three chapters, which contextualise my six papers. 

Chapter five, Deconstructing transparency 

A central aspect of the interface is addressed in chapter five, which discusses how the 

notion of transparency is deconstructed with pervasive computing even though it 

continues to be an important term in the research concerning pervasive interfaces. The 

notions of automation and representational signs have always been important to 

computing and interface/interaction design and the chapter demonstrates how my 

doctoral work (and thus also many of the enclosed papers) has explicitly or implicitly 

addressed various aspects of transparency in pervasive computing. This chapter 

demonstrates how automation and bypassing the representational sign have been 

prevalent in computing discourses from the very beginning and it further demonstrates 
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how my doctoral work has been concerned with demonstrating that even if the interface 

dissolves into analogue artefacts, it doesn’t really disappear. 

Chapter six, Computing intimacy 

Throughout my doctoral work, I have addressed the growing trend of computing not 

only the body but also intimacy, desire and lust. The chapter builds on chapter five in 

the sense that it furthers the idea of the importance of understanding how an interface, 

regardless of its embeddings in the surroundings, is built on representational signs that 

are important for the context the interface is inscribed in. Drawing on discussions and 

examples from a number of my enclosed papers, the chapter asserts that computation of 

intimacy comprises at least three different layers: extending the body by help of 

technology, touching the body (and other bodies) through technology and lastly the 

‘ultimate’ touch or intimacy through computing sex. The chapter discusses 

contemporary and historic attempts at computing intimacy and concludes that while 

quite a few artefacts aim to transgress the interface in order to get to ‘a core’ of 

personality or flesh, thus aiming at reaching true transparency, those artefacts 

experimenting with (rather than disregarding) ways of exposing signs, automation and 

intimate connections propose far more interesting possibilities of making pervasive 

computing sensually and sexually interesting. 

Chapter seven, Mobile interface culture 

Taking its departure in Manovich’s (2006) notion of locative dataspace and Wilken’s 

term “mobilitas loci” (Wilken 2005), the chapter evolves around those of my enclosed 

papers that address the mobile aspect of pervasive computing. More specifically, I 

address how mobile interfaces are bringing about at least two alterings of how we 

understand space, place and locations: Firstly, the introduction of mobile devices serving 

as interfaces to the urban landscape has brought about a desire to design (often inspired 

by the Situationists) for a perceptional change of the location as a place. With Flanagan 

(2007) I argue, that adding ‘locative’ to media does not make it possible to automate 

place-making even though many projects and artefacts seem to think so. Secondly, 

mobile devices enable new configurations of how to manifest and maintain private 

spaces and bubbles in public space as originally described by Goffman (1966 [1963]). 

Through introducing the ideas of the expressivity of mobile devices as well as how 
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mobile devices establish doors between several physical and mental spaces as introduced 

by both Bassett (2003) and my own study Placebo Sleeves [II]), I argue that mobile 

devices both insulate and perform the user in her surroundings. Lastly, this point is 

exemplified through an analysis of a printed advertisement from Sony, displaying the 

relief offered to the owner of a noise cancelling personal and portable audio device. 

Chapter eight, Closing 

This last brief chapter closes part one of my dissertation by summarising the overall 

perspectives offered in chapters two through seven. It addresses how my doctoral work 

provides an aesthetic perspective on pervasive computing and thus distils the original 

contribution to research offered in the dissertation. 

 

..23..



..24..



 

2. Researching digital technologies 

Aesthetics is currently being re-actualised both as a term and as a concept in research 

concerning digital technologies. As digital technology is becoming embedded in 

everything, and consequently becoming a major player in our culture, aesthetics is 

becoming an ever more popular term in all kinds of disciplines concerned with 

computers. It is increasingly recognised that digital technology is much more than a tool 

providing access to certain tasks or adventures – digital technology also shapes and is 

being shaped by contemporary culture. 

Experiencing digitality 

Looking back to where I began my PhD research in 2004, it is interesting how the 

penetration of cheap and fast digital technology in society helped realise Weiser’s old 

(and at that time quite far-fetched) prediction of ubiquitous computing (Weiser 1999 

[1991]), as computers came to become embedded in just about everything. However, 

the now prevalent trend-- within interface design in general, and pervasive computing in 

particular-- of creating experience oriented interaction design instead of merely using 

digital technology to make life easier, was only just beginning. There was a growing 

notion that it was legitimate to research ways of not only embedding computers in every 

object, but also embedding them in people’s fun and social activities.1 Nevertheless, in 

2004, almost all interaction design journal and conference papers on experience 

oriented interaction design still included justifications of the presented research by 

stating that computers should now also be used for leisure related purposes. 

 McCarthy & Wright’s Technology of Experience was published in 2004 (McCarthy 

and Wright 2004) and became an instant hit, as it was one of the first books to explore 

ways of understanding how digital technology can have the creation of experiences for 

the user as primary goal, while still retaining some sort of functionality and thus not 
                                                

1 As an example, the British HCI conference 2004 was held under the theme “Design for Life” with the 
following statement in the CfP: “It is design for all aspects of life: for work, for leisure, for travel, for fun. It 
is design for community life: supporting society, government, learning and health. It is design for the 
richness of life, recognising that successful interaction is as much about experience, emotion, satisfaction 
and creativity as it is about task, productivity and effect.” In 2006, the conference followed the same path 
with the theme “Engage” and similarly NordiChi was themed “Changing roles”. 
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appearing ‘too arty’. Several papers arising out of the Mixed Reality Laboratory in 

Nottingham, UK also addressed these aspects as the lab has been collaborating with the 

artists Blast Theory on technology mediated pervasive games and performances since 

2001, starting with the “Can U see me now” project (Benford et al. 2006 ; Reeves et al. 

2005).2 Since this time, the interaction design world has been exploring ways of 

designing interfaces – or, as they prefer to call it: designing interactions – that facilitate 

fun, play, explorative learning and bodily movement.  

It is no longer necessary to justify why a HCI paper is not concerned with 

productivity, as such reservations are now rarely made outside the context of exploring 

more classic interaction design issues concerning productivity. It has, in other words, 

become mainstream to discuss and design for experiences and fun, and the concept of 

experience design has exploded in several newly initiated labs and huge research 

projects. The term experience is still under definition within this research area, but it 

seems like Dewey’s notion of “an experience” is gaining momentum as a foundation 

from which to to work.  Dewey suggests a distinction between “experience” and “an 

experience,” in that the former is the continuous experience of living and the latter is the 

demarcated experience that exist as a “whole and carries with it its own individualizing 

quality” (Dewey 1934: 35).3 That Dewey’s definition of “an experience” takes place in 

the book Art as Experience is interesting to note, as interaction designers also use this 

aspect to construct a demarcation to art and artists. Dewey’s point is (and this point is 

heavily cited as well) that an aesthetic experience need not be tied to fine art but is also 

tied to everyday experiences and that the term aesthetic in this sense defines the 

experience and not the object experienced. Through this shifting from object to relation, 

interaction designers are able to talk about aesthetics and experiences without talking 

about art (I will return to this point of design versus art later). 

                                                

2 In [IV] Peter Dalsgaard and I have criticised a number of papers from the lab as we discuss the concept 
of performing perception.  
3 Papers referencing Dewey are many and it is an area of increasing strength, but apart from McCarthy & 
Wright, some of the first were Forlizzi & Battarbee (2004), who defined ‘an experience’ and Petersen 
(2004) who defined aesthetic experience through Dewey and philosopher Shusterman who is well known 
for continuously expanding the understanding of the word ‘aesthetic’ into areas like sports, popular music 
and sex.(Shusterman 1992) 

..26..



 

Simultaneously, interactivity in the direct-feedback sense, has become of lesser 

importance in art works. Paradoxically, interactivity – the next big thing in computer 

based art for ages – started disappearing just as it became affordable and easier to 

achieve. In 2004 this was an interesting, and surprising, development; I remember being 

at Ars Eletronica and suddenly realising that the 

winners in the “interactive art” category were 

not interactive in the way they used to be (a view 

shared by Huhtamo (2006). An art work like 

Listening Post that won Prix Ars in the category of 

Interactive Art in 2004 is interactive, but the 

interactivity is not based on a feedback loop with 

the spectators in the same room. The interactive 

part is not even a result of remote, but 

concurrent interactions which the spectator gets 

to view through a live connection, as in 

telepresence art such as the video-link based 

works Access by Marie Sester4, Telematic Dreaming 

by Paul Sermon5 or the recent Telectroscope that 

connected London and New York through a 

“secret tunnel” (see figure 1).6 Instead, Listening 

Post is an art work performing datamining on 

yesterday’s open chatroom chats and 

representing this datamining in six highly 

contemplative sequences, each a variation of sound and visuals. When watching Listening 

Post at the exhibition in OK Zentrum in Linz, it was clear that Listening Post was 

                                                

4 Access is installed in the lobby of ZKM in Karslruhe, Germany and “lets you track anonymous 
individuals in public places, by pursuing them with a robotic spotlight and acoustic beam system.” 
(accessproject.net) by help of a Flash module on the accompanying website thus creating a connection 
between the participants although they never see each other. 
5 The experience of being at the one end of the line in Sermon’s Telematic Dreaming is described and 
reflected on in Spacemaking by Kozel (1994). 
6 As it is explained on the accompanying website “An extraordinary optical device called a Telectroscope 
has been installed at both ends which miraculously allows people to see right through the Earth from 
London to New York !and vice versa.” (http://www.telectroscope.net) Telectroscope was in action 22 
May to 15 June 2008. It is possible to see videos of people’s use thereof on the website. 

Figure 1: The Telectroscope as it appeared in 
London, May 2008. The pinkish circle to the 

right is the video link to New York. 

Photos: Flickr user judepics 
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current7, but it was also clear that it was not instant and that it was not trying to make 

the audience act or react in the room. Rather, it was clearly an art work aiming at 

making the audience sit back and almost meditate on the state of the world as it is 

represented in open chatrooms.  

Thus, while the HCI discipline was occupied with redefining itself as Interaction 

Design, moving towards activating people by utilising and inventing digital technologies 

to facilitate interactive experiences, the digital arts scene was by and large occupied with 

removing direct feedback from art works based on digital technology. Artists had 

stopped seeing digital technologies as something only worth exploring or using when 

searching to implement some sort of interactivity.  

Today, interactivity is on its way back into e.g. the Ars Electronica Festival, and 

in fact all the winners and honorary mentions in the 2008 Prix Ars are manipulable on 

site. But aside from the interactive dimension, these recent projects demonstrate how 

digital technology is increasingly being understood – and challenged – as a material on 

its own terms like other cultural and everyday phenomena.  

Studying software 

On the new media research scene there is a similar shift in focus from interactivity 

studies to materiality studies. Software studies in particular takes a distinct aesthetic 

approach to digital technology as it insists on understanding interfaces and computers as 

a material, and neither a medium nor a purely technological discipline. In Towards an 

Evil Media Studies Fuller & Goffey (2008 (forthcoming))argue that the materiality of 

digital media has to be understood in other ways than from the two most commonly 

used perspectives of representation and user experience. Fuller & Goffey’s main tirade is 

directed towards these two research perspectives: “a vast amount of time and effort is 

spent on studies devoted to looking at the ways in which the experience of media 

subjects can be operated on” (Fuller and Goffey 2008 (forthcoming))8. Referring to 

Baudrillard’s understanding of the evil as an “agonism inherent in every form” and thus 

                                                

7 Ars Electronica 2004 was right after the Beslan tragedy in Russia and the art work was permeated by 
reflections on the killings 
8 In the introduction to Software Studies – a lexicon, Fuller continues his rant: “there is plenty of studiousness 
being dished up about what people do with software; there are big, fat, and rapidly remaindered books 
about how to write or use software. But we can’t find much of it that takes things at more than face value, 
or not nearly enough of it to understand the world as it is.” (Fuller 2008a: 2) 
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a metaphor describing that no object/area is ontologically fully describable, they argue 

that it is important to recognise that research in new media also needs to be addressing 

the evil in an object instead of trying to find a hidden core or truth. Similarly, they 

argue, it is of equal importance to recognise that the realm of media studies also needs 

to encompass an evil research approach: 

To talk of an evil media studies, is to draw attention to a range and style of 
practices which are badly understood when explicitly or implicitly measured 
against the yardstick of autonomous rationality and the ideal of knowledge. 
(Fuller and Goffey 2008 (forthcoming)) 

Basically, they insist that new media studies need to take a hermeneutic and 

deconstructivist-ish approach to digital media since the digital medium has infinite 

facets, and they name this approach “software studies” to emphasise the 

programmability or digitality, and not the mediacy, of digital media. The thought is 

carried forward in Software Studies – a lexicon (Fuller 2008b) where Fuller (and with him 

the contributors) continues his quest for putting the software as object on the table as the 

main course: 

The purpose of this lexicon then is not to stage some revelation of a supposed 
hidden technical truth of software, to unmask its esoteric reality, but to see what 
it is, what it does and what it can be coupled with. In doing so we hope also to 
construct multiple entry points into the field. Rather than simply watch and 
make notes on the humans lit by the glow of their monitors it aims to map a 
rich seam of conjunctions in which the speed and rationality, or slowness and 
irrationality, of computation meets with its ostensible outside (users, culture, 
aesthetics) but is not epistemically subordinated by it. (Fuller 2008a: 5) 

The insistence on acknowledging that the computer is not only interesting as an object 

facilitating use, but is also interesting as an Object, was to some extent initiated by 

Manovich in Language of New Media. The book’s purpose is essentially to create a 

paradigmatic shift “from media theory to software theory” (Manovich 2001: 48) by 

looking towards computer science and programmability, instead of only understanding 

new media as digital versions of ‘old media’ resulting in a change of reception and use 

patterns. Manovich thus asserts that it is possible to analyse and thereby understand 

computing from an aesthetic point of view by repurposing computer science concepts 

into an aesthetic research agenda based on analyses of the computer objects themselves. 

It is in this particular aspect of the aesthetic and the cultural implications of 

contemporary pervasive interface culture that this dissertation finds its starting point. 
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Where software studies has mainly been concerned with the materiality of software in 

the perspectives of the desktop computer and its connectivity through the network, not 

much work has been done in the area of pervasive computers or computing. In this 

sense, I aim to expand the research perspective of software studies by investigating what 

it means to research pervasive computing when undertaking an evil approach to the 

phenomenon. In line with the views put forward by Fuller and Manovich, I neither aim 

to conclusively define the nature of pervasive computing, nor am I interested in knowing 

what users think of the technologies or how they specifically use them (unless of course a 

use pattern points to interesting considerations as is the case with my paper Lost in 

Location). Rather, my aim is to investigate the pervasive computing phenomenon by 

taking my starting point in observations of small characteristics or non-characteristics 

(‘the pebble in the shoe’ approach). Through this hermeneutic approach, as it is also 

seen in software studies, I aim to investigate how the pervasive interface is a form that 

carries with it a new idiom, resulting in a fundamental rearrangement of the relations 

between us and the technology surrounding us.  

From this perspective, artefacts created by artists and (experimental) designers 

are obvious choices as they articulate how digital technology is becoming embedded in 

everything – both literally, figuratively and culturally speaking. They serve as signs and 

sometimes symptoms of how ubiquitous technologies shape our contemporary interface 

culture, in ways we may not fully know or even realise, even though their presence 

influences almost everything we do. 
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3. Artefactualities 

Before I begin contextualising digital artefacts, it makes sense to first identify the 

characteristics of the artefacts I have chosen. When working with digital culture and the 

aesthetics of pervasive interface culture, the relevant analysable artefacts come from 

many disciplines and take many shapes. Even an analogue artefact can have a digital 

expression and express something interesting about digital interfaces, and even static 

artefacts can render interesting perspectives on interactivity. This introductory chapter 

will outline the research area in which I work, aiming at providing a sense of my motives 

for finding some artefacts more interesting than others. 

Unstable digitality 

One of the most commonly talked about features of digital artefacts and expressions is 

interactivity. “To declare a system interactive is to endorse it with a magic power” 

Aarseth wrote in 1997 (Aarseth 1997: 48). Twenty years earlier, Myron Krueger 

experimented with responsive video art when he created one of the first examples of a 

full body interactive system:Videoplace, which received numerous awards for its 

groundbreaking attempt to counter the already dominant trend in trying to create 

virtual reality by help of goggles and gloves. Today, the term interactive is still 

somewhat magical and it is used as a ‘selling point’ in quite a few experiments within 

advertising, public displays and exhibitions. 

As Aarseth pointed out (1997: 49), formal definitions of the term interaction are 

few. Little has changed since his statement, and I do not aim to break the spell; though I 

will briefly explore ways of naming the fact that many digital artefacts open up to 

participatory, concrete and non-linear interpretatinal processes between at least two 

participants: the computer or machine and the user or spectator. On the one hand, the 

related concepts of interactivity, unstability, responsiveness and the like are all dominant 

components of many of the artefacts I study and they are consequently part of the 

ontology of contemporary interface culture. On the other hand, the terms interactivity 

and interaction are under constant redefinition, as I briefly alluded to with the example 

of Listening Post. Art works are no longer expected to be directly interactive with the user 
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standing in front of it in order to address digitality. Focus has changed from viewing 

interactivity as a central factor of interface research, to viewing the interface and 

interactivity as part of a larger discussion of social mechanisms and explorations of the 

materiality of the digital. Johnson already observed this in his book Interface Culture 

(Johnson 1997) and it is seen, for example, in the concepts of remixing and 

postproduction. This change is the primary reason for my reluctance to engage in a long 

theoretical unravelling of the term interactivity, as I would probably have done had this 

been written around the 1990s (cf. Laurel (1991)) and the early hypertext research) and 

as is being done in narratology discussions within the area of computer games research 

today (cf. (Juul 2005) and the overview offered by (Simons 2007)).  

My brief exploration of definition and usage  is due to the simple fact that the 

most commonly used terms in digital aesthetics research to describe how artefacts are in 

some way or another responsive to people’s use, all connote different understandings of 

the digital. Below, I will address three of the dominant terms: digitality, interactivity and 

unstability and I will conclude by evoking the term unstable even though I will not 

exclusively be using this term. Many of the artefacts in the field I am interested in 

explore, provoke, highlight or represent one or several of the terms by stressing it as an 

organising principle influencing contemporary digital culture.  

Firstly, the term digital commonly refers to the fact that the artefact is actually 

stored on a hard drive as binary digits – as small currents in an electric system. 

Manovich draws upon this concept in his central term “numerical representation.” 

Manovich understands this in a less computerised and more cultural sense, as he argues 

that digitality is not only what actually goes on in the computer but also a concept and a 

structural framework, forming and being formed by, the cultural setting in which it acts 

(Manovich 2001). In this sense, being digital (an expression coined by Negroponte (1995)) 

does not only describe that computers are used for everything, but also covers how 

aesthetical and cultural settings exist and evolve in a digital era even if they are purely 

analogue (as also Johnson (1997) argues). There are numerous artefacts working with 

this apparent contradiction, as they for instance use completely analogue materials and 

no computers at all to create expressions that only make sense because we live in a 
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digitised world. An example is Aram Bartholl’s art works,9 all manifesting the digital in 

the analogue. Random Screen is also a good example of how purely analogue objects can 

create a ‘digital’ artefact as it consists of empty, modified beer cans, small candles and a 

small rack covered in projection foil which together give the impression of a 16 pixel 

monochromatic screen. 

Secondly, interactive connotes a reciprocal influence between spectator (user) and 

system (computer), and is most often understood as a purely digital term. Two essays by 

Erkki Huhtamo come close to re-defining interactivity in relation to art (and not 

interactivity as such, although the two types of definitions are of course related): “On the 

identity crisis of interactive art” (Huhtamo 2006) and “Twin-touch-test-redux : media 

archaeological approach to art, interactivity, and tactility” (Huhtamo 2007). The former 

essay is concerned with describing the formal change that has happened in the genre of 

interactive art, the change I also noted with regard to Listening Post. Interactive apparently 

no longer means responsive in the tradition grounded by Krueger’s seminal essay 

“Responsive environments” (Krueger 2003 [1977]) but is instead turning towards 

meaning influence-able or participatory in a much broader sense than the directly 

manipulable. The Prix Ars winner of 2002, David Rokeby’s n-cha(n)t, was a precursor to 

this development as it is highly user responsive yet actually much more interesting as 

soon as the spectator stops interacting. A number of computers and monitors embedded 

with microphones are suspended from the ceiling. When speaking into a microphone 

the spectator’s words are played back by the system running n-cha(n)t and as long as no 

further interaction takes places, the spectator’s speech is gradually overtaken by the 

system as it dissolves into a chanting by the computers. As a result, the installation 

makes it a more interesting experience to not continuously interact because otherwise the 

spectator will only experience her own voice echoed in a very simple manner. Rokeby 

himself addresses interactivity as a concept in an interview with Sabine Breitsameter:  

[...] in interactivity there is a real impulse to create situations where the user is 
the god, the user is the whole focus. You go in and you do something, and there 
must be a response, and it must be very clear. And this is only one very narrow 
notion of interactivity. [...] Emergent community behaviors don't reveal 
themselves in a second and won't respond to the click of the mouse. So, the 
challenge, I think, the difficulty is, that you as a visitor are not a god, but just a 

                                                

9 See his website datenform.de for a comprehensive list of art works. 
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visitor to a community that has its own agenda. (Rokeby and Breitsameter 
2002) 

Rokeby argues for a kind of ‘slow interactivity’ where the spectator/visitor does not 

have the possibility to ‘see herself’ reflected through the system as if it were a kind of 

multimedia mirror. Same approach is taken in Bion by Brown & Fagg (2006) where the 

fascinating art installation comes to life only after the spectator has been standing 

completely still in the installation space for about a minute-- thus mimicking how wild 

birds stop their singing as soon as they encounter unusual movements in their 

surroundings.10 While both art works are interactive, they implement interactivity in 

reverse: the full experience comes when you do not interact wildly.  

In the essay “Twin-touch-test-redux” (Huhtamo 2007), Huhtamo continues his 

argument from (Huhtamo 2006) as he states that the defining power for interactive art is 

that one has to touch it in order to ‘see’ it. He traces “the idea of touchable art” to the 

historical avantgarde and “the discourses on touching artworks go much further back in 

time” (Huhtamo 2007: 75) and in line with his basic argument in his identity crisis essay 

(Huhtamo 2006) he states that “an interactive artwork is something that needs to be 

actuated by a ‘user’ [...] in addition to mental interaction that is a precondition to the 

reception of art in general, physical bodily action [...] takes place.” (Huhtamo 2007: 71). 

Huhtamo thus aims to redefine interactivity at a time where it is changing shape. In the 

essay “It is forbidden not to touch”, Peter Weibel makes a similar argument when he 

asserts that digital interactive art is founded on the basis of kinetic art and op art. One 

reason for this relationship is that viewers “are expected to press buttons, move 

components, and so on” (Weibel 2007: 21). With this argument, Weibel makes a case 

for understanding the algorithm as the defining power for when art is interactive; it is 

the art work’s programmatic incorporation of its viewer’s actions that renders it 

interactive.11 Weibel’s definition of interactivity is interesting as it is not concerned with 

                                                

10 Bion actually evolved out of Brown & Fagg’s reflections on pre-life forms and not birds but it is infinitely 
easier to describe the feeling of being ‘inside’ the installation as the one experienced when one enters a 
forrest and birds suddenly cease to sing only to begin a few minutes later if you stay still and ‘blend’ with 
the environment thus not signaling any apparent danger. Interestingly, when I experienced Bions at 
Siggraph06, a makeshift sign was fixed to the entrance stating “Do not touch the objects as they will 
break. Just enter the room and stand still”. Brown later told me that he had lost more than 20 units on the 
first day due to people’s impatient pushing on the fragile units suspended from the ceiling. 
11 Weibel’s essay is concerned with grounding the genre of interactive art in fine art forms thereby aiming 
at removing the obstacles that hinders interactive art to be accepted as art and not just experiments with 
technology. 
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the medium or form but only concerned with the relation between spectator and the art 

work’s material (in his case the algorithm).   

Thirdly, unstability suggests the concept of the non-fixed form of the artefact. It 

was coined by the interdisciplinary center for art and media technology V2_lab in 

Rotterdam (the V2_, Institute for the Unstable Media). As is obvious from the term itself, it 

describes a central characteristic of the digital: that it is always in flux. The only stable 

form is the algorithm or code since the selections (IF, AND, OR etc) embedded in the 

code executing the algorithm will only under very rare circumstances lead to the same 

result (process or product wise) if executed twice. In contrast to interactive, the term 

unstable does not imply a relation to something outside of the artefact or code, so to 

speak. There is no “inter”. The term only refers to something inherent in the artefact 

itself. The term dynamic is a very close variant of unstable and could maybe be regarded 

as a buzzword variant of unstable. Depending on the view, unstable could likewise be 

regarded as a slightly subversive variant of dynamic.  

It could of course be argued that the differences between interactive and unstable 

are miniscule, but they do actually signify two different characteristics of the digital 

artefact: interactive is primarily concerned with the fact that the artefact is open for input, 

whereas unstable is primarily concerned with the fact that it is never in a final form and 

that no form is more correct than any other.  

As stated previously, my concern is not to create an alternative art history by 

showing how art is changing and becoming digital and maybe even interactive, 

unstable, performative or dynamic. The digital artefacts I am concerned with address 

various aspects of the increasingly aestheticised digital culture we are currently living in, 

thus pinpointing the nature or effects of digitality. And while these artefacts may use 

interactivity as a tool or an effect, the main purpose or message in them is not 

interactivity as such anymore (if it ever was the main purpose).12 This is why this 

                                                

12 It could be argued that the main purpose of interactive art never was to address interactivity as such. 
However, in his essay “On the Identity Crisis of Interactive Art”, Huhtamo almost says so as he states that 
“on my first visit to the Ars Electronica festival in 1989 [...] these experiences raised questions in my mind: 
[...] What is the ontology of such [interactive] experiences? [...] I had a feeling that something ‘new’, 
perhaps even the ‘ontological rapture’ touted by virtual reality enthusiasts, was in the making.” (Huhtamo 
2006: 1). This description and the analysis of interactive art following it suggests that at that point in time 
the very experience of being an active “interactor” instead of a passive “spectator” (Huhtamo 2006: 2) 
was at the core of these art works. It was the well-turned interactive aspect that made them stand out 
although they also had other qualities. Even now, the focus on interactivity is prevalent since the Prix Ars 
Electronica is still called “Interactive Art” when it comes to visual/tactile art forms, while the music 
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dissertation is not about the ontology of interactivity even though it is about the 

aesthetics of digital interface culture.  

To conclude: aside from my broadened definition of digital which is similar to 

Manovich’s seven principles,13 the closest I have been able to come to a term that will 

most often fit my purpose is unstable as it implicitly addresses the relationship between 

the algorithm and its execution without relying on a computer or an interactor. It is no 

longer the case that a digital artefact necessarily has to be interactive in order to be a 

true digital artefact, any more than it has to reside on a computer in order to be 

interactive.  

New interfaces 

Augmented or mixed reality, tangible or physical computing, wearable or wireless 

computers, locative or mobile media, calm or slow technology, pervasive, ubiquitous or 

context aware computing. The names denoting that interfaces can no longer be 

associated with the traditional desktop paradigm are many. Even though the above 

names denote slightly different things they have one thing in common: they are all 

concerned with computers embedded in objects, often with non-screen based interfaces 

and hardly ever with the input possibilities of mouse and keyboard. Looking at it on an 

abstract level, the differences in what the terms cover are, however, nowhere near as 

paradigmatic as the change from understanding computing as being in dedicated 

machines at specific places to computing being embedded in everything and thus 

happening everywhere. 

It all began around 1990 with a research group at Xerox PARC led by Mark 

Weiser, who is generally acknowledged as the father of ubiquitous computing: a term he 

also coined. The group carried out research on tabs, pads and active badges (the 

forerunner of RFID tags) in the office space (Weiser 1994) and quickly the concept of 

ubiquitous computing – as a contrast to the then current and much hyped virtual reality 

                                                

category is called “Digital Musics”. The terminology difference thereby implicitly suggests that in the 
music category the winners address an unspecified digital aspect of music while in the arts category the 
digital aspect is already defined as being interactivity. 
13 Manovich’s seven principles are the key terms in “Language of New Media”: numerical representation 
and modularity are the most important characteristics of the computer from which variability and 
automation derives. Transcoding describes the relation between the analog and the digital worlds while 
the combination of database and algorithm makes it all happen. 
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research – moved on to all aspects of life. The general idea is clearly expressed in the 

opening sentence of Weiser’s canonical paper “The computer for the 21st century”: 

“The most profound technologies are those that disappear. They weave themselves into 

the fabric of everyday life until they are indistinguishable from it.” (Weiser 1999 [1991]) 

At a time where almost every computer was a huge desktop machine (or an even bigger 

mainframe computer in a basement) and where the idea of virtual reality, the all-

encompassing and all-inclusive virtual world, proliferated, this was an almost perverse 

suggestion. Weiser poetically nailed down the conceptual difference between the two 

digital reality paradigms when  stating, “virtual reality is only a map, not a territory” 

(Weiser 1999 [1991]). In this sentence he seemed to forecast his dominant influence on 

the research in pervasive computing, which he may not have mapped but he certainly 

laid out the territory for.  

In one of the rare papers analysing the discourse and paradigm of the pervasive 

computing domain, Bell & Dourish (2007) highlight how Weiser’s thoughts are still 

dominating the pervasive computing discourse even though his vision is 20 years old 

and he passed away ten years ago: 

[...] the foundational elements of the ubicomp vision – a future in which our 
encounters with the world and with each other are smoothed by the application 
of technology, a world to be delivered to us by heroic engineering – is 
remarkably persistent. (Bell and Dourish 2007: 142) 

Through discourse analyses and a small survey of all the papers at the annual 

UbiComp conference from 2001 through 2005, Bell & Dourish conclude that Weiser’s 

thoughts are in many ways still influential (a quarter of all the papers reference him), 

even though the specific research objectives have mutated through the years and even 

though some (but remarkably few) see themselves in opposition to his vision. Since the 

very early research in Weiser’s group at Xerox PARC, many other large scale research 

projects have been initiated, amongst them the early EU funded project The Disappearing 

Computer and most of the research groups at MIT Media Lab (with a European branch 

in Dublin circa 2000) all mostly focusing on developing new technologies (artefacts as 

well as infrastructures) able to make the visions of ubiquitous computing more likely.  

As I stated in the beginning of this introductory chapter, I am interested in the 

materiality of pervasive computing, a materiality whose idiom is implicitly or explicitly 

concerned with this interweaving of the digital and its (often analogue) surroundings. 
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Investigating this materiality is a matter of examining how this relatively new materiality 

opens up new ways of understanding the impact of digital technology on culture. As also 

Galloway notes14 Weiser repeatedly reminded his readers that embedding computers in 

everything and making computing part of almost all aspects of life is not just a matter of 

inventing the technology. Researching pervasive computing is also a matter of 

understanding and rethinking the broader cultural and soci(et)al settings it will be part 

of. The disciplines of software and hardware engineering are of course important to the 

development of the field, and some researchers do actually take the cultural and social 

implications into account although few are as dedicated as Steve Mann, who has been 

labeling himself a cyborg since the early 1990s. For Mann, the internet connection and 

built-in webcam etc in his glasses is as essential to him as his limbs of flesh and blood.15 

As Bell & Dourish almost passionately argue, technical research in pervasive computing 

is, however, too often concerned with designing for a future, which is essentially already 

here. For instance, most people in the Western world experience pervasive computing as 

an integral part of their everyday, now owning at least one personal media device (iPod, 

mobile phone etc) effectively computing their daily life. 

The future is already here. The technological trends that Weiser insightfully 
extrapolated have, just as he anticipated, resulted in radical transformations and 
reconfigurations of the role of computation in everyday life. Weiser anticipated 
a world in which computation would be embedded into our everyday worlds—
not just physically embedded but also socially and procedurally embedded, 
becoming part and parcel of how we act in the world. It has not, perhaps, taken 
the form that he anticipated, although PDAs, cell phones, large-scale displays 
and digital cameras do bear family resemblances to the devices that Weiser 
imagined would come to populate our world. However, the fact that the details 
are different should not blind us to the remarkable accuracy of Weiser’s vision. 
Computation is embedded into the technology and practice of everyday life; we 
continually use computational devices without thinking of them as 
computational in any way. The desktop computer has not been displaced, but 
augmented. (Bell and Dourish 2007: 141) 

Bell & Dourish’s point is interesting as it also points out exactly how dominant the 

dream of the perfect helpers, seamlessly integrated into our lives, actually is.16 I touched 

                                                

14 See Galloway (2004) for an account of this. 
15 Prof. Steve Mann has been pioneering wearable computing since the early 1990s and his professional as 
well as his private research and investigations are documented on his website: http://wearcam.org. Steve 
Mann now uses his cyborgian gear to be critical towards technological determinism and is one of the 
leading names within sousveillance (counter-surveillance). 
16 The aim to design for (a better) future instead of dealing with the fact that the future is already here is 
probably also a result of funding possibilities as it is generally not easy to get funding for something which 
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upon this particular aspect in [V] and I will return to it in chapter six. As Bell & Dourish 

further argue, ubiquitous or pervasive computing is already fully integrated into most 

professions and most households even though we may not all be aware of it.17 Most of us 

would have a hard time if we were to live our lives in contemporary society without 

computational power although most of us are probably not fully aware of (and probably 

less willing than Steve Mann to admit) exactly how important computers are in our 

everyday. So while we are already living in a culture permeated by pervasive 

computing, it is often assumed that pervasive computing as a smooth interweaving (or 

interlacing) of the computer and our ‘real life’ is unexisting but that, given the right 

technology, it will soon be here. Consequently, the contemporary pervasive era is still 

being articulated as ‘becoming’ even though it is actually already here.  

In many ways, Manovich’s paper “The Poetics of Augmented Space” (2006) 

could be one possible answer to Bell & Dourish’s call for an understanding of how the 

era of pervasive computing is already here. Manovich demonstrates several examples of 

how contemporary culture is actually already based on the paradigms of pervasive (or 

augmented, as he calls it) computing.18 Using the term ‘augmented space’ as a common 

term, covering all the different terms for pervasive computing that I listed in the 

beginning of this chapter, he wishes to stress the way physical and informational realms 

blend into one space consisting of several inseparable layers and he further insists that 

this blending is also very much an aesthetic domain. Architect and artist Usman Haque 

agrees with Manovich on this matter when he analyses how our use of technology 

affects our spatial practices:  

We find ourselves walking around a room trying to find good signal on mobile 
phones; we set up wi-fi networks that are intricately affected by the positioning 
of furniture, doors and walls; we feel secure knowing that cries of a child will be 
heard over a baby monitor, freeing us to move to other parts of a house [...] 
much the same way that traditional architectural elements do – it guides us to 

                                                

has already been invented. And funding agencies (private and/or public) have a tendency to be slightly 
technologically deterministic in funding calls concerning new technologies thus rarely supporting research 
that does not aim to construct new infrastructures for new use domains. This not to be bitter but to show 
how the belief in technology as liberator penetrates all levels of the supply chain. A similar view is held by 
Strathern who in an even broader perspective on technology shows how it is always articulated as 
enabling (Strathern 1996) as I pointed out in the introduction. 
17 As both Norman (1999) and Weiser (Weiser 1999 [1991]) forecasted, much computing power is already 
invisible. I am for example rarely aware of the computing capabilities of my washing machine although it 
is actually calculating all sort of things when deciding how to treat my clothes 
18 In reality, however, Manovich is of course not an answer as the two papers are written at around the 
same time. 
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certain parts of a building, it conditions movements we make and how we make 
them and, through devices like mobile phones, it has direct impact on the way 
we associate with other people. (Haque 2004)  

Also in Haque’s text the distinction between the ‘hard’ technological side and the ‘soft’ 

social, cultural and aesthetic side of pervasive computing is blurred, essentially because 

they are in reality difficult to set apart. Haque describes pervasive computing as an 

architectural material both by addressing the technical side (wifi and mobile phone 

signals), and the social and cultural side (allowing us to be in another room from our 

baby and showing that the mobile phone has changed the way we socialise).  

Likewise, Manovich addresses the interplay between spatial form and 

information in pervasive computing when he wishes “to re-conceptualize augmentation 

as an idea and cultural and aesthetic practice rather than as technology” (Manovich 

2006: 220). Furthermore, Manovich argues that it is important to understand digital 

technologies as an inevitable part of physical space, which already literally shapes spaces 

and perceptions in hitherto unknown ways (Manovich 2006: 234). Manovich is focused 

on the notion of space and on what happens to understandings of space when it contains 

digital layers and he argues that off-the-desktop computing possibly makes more sense as 

an architectural than a technological issue, because pervasive computing first and 

foremost changes the notions of temporality and spatiality. In this sense, Haque and 

Manovich are on the same wavelength. 

Manovich’s initial definition of augmented space is deliberately neutral “the 

physical space overlaid with dynamically changing information. This information is 

likely to be in multimedia form and is often localized for each user” (Manovich 2006: 

220). But later in the paper he stresses that it is important that architects, artists as well 

as cultural and aesthetic theorists reclaim ownership of the area, since digital media is 

fully integrated in most people’s lives, and that everyone access information via personal 

and individual devices everywhere.19 So if a medium becomes an integral part of 

people’s lives, it is by default never only a technological research realm.  

                                                

19 Also Greenfield & Shepard (2007) debate how pervasive computing has two interdependent research 
areas, a technical areas and a social, cultural and aesthetic area. In the small book, that is staged as a 
discussion between the two researchers/artists, they discuss the importance of addressing both sides 
simultaneously. Same argument is found in Greenfield’s book Everyware: The dawning age of ubiquitous 
computing (Greenfield 2006) which was the first non-academic book on pervasive computing and 
contemporary culture. 
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Going beyond the ‘surface as electronic screen paradigm’ [...] architects along 
with artists can take the next logical step to consider the ‘invisible’ space of 
electronic data flows as substance rather than just as void – something that 
needs a structure, a politics, and a poetics. (Manovich 2006: 237) 

Thus, in line with Bell & Dourish, Manovich argues that even though digital media and 

pervasive computing come in a somewhat messier form than originally envisioned, the 

pervasive computing culture is not a future but a current reality that researchers need to 

attend to.  

In continuation from Bell & Dourish (2007), it is an underlying thread 

throughout this dissertation that I believe it is important to recognise that it is not 

possible to design oneself out of the seamless computing mire in which pervasive or 

ubiquitous computing often finds itself. The problems in creating a true pervasive 

computing culture20 cannot be solved by inventing new technologies. Until we 

understand pervasive computing as a technology allowing for more than smooth 

interweaving of realities, new technologies will just create other problems. 

As it is now, both physical (hardware) and infrastructural (software) clumsiness of 

new pervasive computing technologies are being implicitly dismissed by claiming that 

technology will catch up ‘in the near future’, instead of realising that what we see is 

more or less what we get, and that what we have is actually already an established 

aesthetic and cultural domain. As Bell & Dourish express it: “Essentially, the future 

framing allows us to assume that certain problems will simply disappear of their own 

accord.” (Bell and Dourish 2007: 134). Thus, advocating that researchers should realise 

that they should probably adjust their overall vision so that it matches reality. Also 

Galloway (2004, 2008) and Rogers (2006) assert that the currently quite prevalent belief 

that technological development will eventually result in a true pervasive computing 

society, where computers will be smoothly integrated in all aspects of human life, 

leading to greater efficiency, prosperity and quality of life will only lead to uninteresting 

and failed attempts to merge computers and people’s lives. Instead, researchers should 

be looking at the ways pervasive computing can lead people to gain a kind of heightened 

awareness of the way they live their lives (with technology). 

                                                

20 In the sense that this pervasive computing culture has to be in line with the original vision by Weiser 
and the cultural setting of the late 1980s in which he wrote his vision. 
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While Weiser promoted the advantages of calm computing I advocate the 
benefits of engaging UbiComp experiences that provoke us to learn, understand 
and reflect more upon our interactions with technologies and each other. 
(Rogers 2006: 412) 

Roger’s call for a radical change in research direction may seem radical but it resonates 

with the argument put forward by the growing group of HCI and design researchers 

exploring the aesthetic aspects of pervasive computing (Petersen et al. 2004). Also Bell & 

Dourish continue their call for change by further arguing, that the research community 

needs to recognise that technological determinism is not a very fruitful approach to 

understanding the messiness of culture since this will never be fully cleaned up. 

Manovich too ends his paper by calling for action in much the same way as Bell & 

Dourish, Rogers and Galloway, even though each frame it slightly differently to fit their 

respective primary audiences. From a different perspective and with a different purpose 

than Fuller & Goffey (2008 (forthcoming)), Bell & Dourish (and also Galloway (2008)) 

thus also promote a kind of evil computing, as they recognise that the paradigm of 

pervasive computing is and always will be anything but uniform. Of course, Bell & 

Dourish are very different from Fuller & Goffey in both research methods and goals, but 

both teams’ overall call for change in their respective communities are similar in the 

sense that both advocate a heterogeneous research approach instead of insisting on 

finding a dominant homogeneous paradigm in the respective research communities (Bell 

& Dourish within the area of construction based design, Fuller & Goffey within analytic 

media studies).  

There are many ways to investigate the relationship between digital technology 

and culture – amongst them are sociology, psychology, ethnography and several 

quantitative approaches – but as is also the case with software studies I subscribe to the 

aesthetic approach, which is less concerned with actual people’s factual use and beliefs 

and more concerned with analysing specific artefacts as signs of either dominant or 

latent structures, materialities and idioms. In light of this belief it makes sense to focus 

on how contemporary art works, design object and artefacts address the already present 

but also rapidly morphing realm of pervasive computing. 
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Art or design? 

In this dissertation, I primarily use the word artefact to describe the analysed objects. In 

many cases (if not all) I might as well have said work of art. Similarly, in many cases (if 

not all) I might as well have said design object. The reason why I refrain from doing so 

is that within the realm of digital aesthetics, it is not easy to make clear distinctions 

between what is art and what is design; the boundaries cannot be clearly marked as both 

kinds of objects come in many shapes.  

The lack of demarcations could be one reason why most ‘classic’ art institutions 

have rarely (if ever) addressed digital aesthetics or interface culture. As also pointed out 

by Brouwer et al (Brouwer et al. 2005: 6) and as is the starting point of the anthology 

MediaArtHistories (Grau 2007), new types of institutions have thus arisen, focusing on the 

relationship between computer technology, art, aesthetics and culture – in Europe most 

notably the Austrian Ars Electronica Center and Ars Electronica Festival, the Dutch 

V2_lab and DEAF festival plus the German museum ZKM (Centre for Art and Media 

Karlsruhe) and Transmediale festival. In Canada, the Banff New Media Institute stands 

out as a place for both summits, productions and education. Likewise, one of the largest 

annual technologically oriented conferences for graphics, Siggraph, features a large 

digital art exhibit alongside an enormous trade show and the exhibition Emerging 

Technologies. The latter is often located in the same exhibition halls as the art exhibit, 

stressing the similarities between art and design experiments. These types of institutions 

operate in the grey area between technology, art and digital design and have been big 

players in setting the agenda for how to deal with new media art in an institutional 

setting, be it a curated festival or an exhibition context. As is also evident in these new 

institutional settings, artefacts debating contemporary digital interface culture 

momentarily (deliberately or incidentaly) blur boundaries between disciplines. Several 

artefacts have been at both Ars Electronica, Transmediale and Siggraph, listed as design 

experiment, art work or technical novelty, respectively21. 

 Participants (producers or spectators or both) in these events overlap and while 

techies visit the ‘arty’ Ars Electronica Festival, art critics and artists attend Siggraph. 

Additionally, the Ars Electronica Festival had the quite design-oriented theme of 
                                                

21 E.g. “Heartbeats” by Portugaly, Talithman & Younger exhibited at the Ars Electronica Center in 2005, 
at WRO 05 - International Media Art Biennale in 2005 and at the conputergraphic’s conference 
Siggraph in 2006. 
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Simplicity (curated by design researcher John Maeda) in 2006, and at the festivals in 

both 2006 and 2007 I met design interested people22 as well as the more traditional 

audience of art researchers and artists. Similarly, I met many artists and art students at 

Siggraph in both 2005 and 2006. This is but one out of many signs that it is not easy or 

even desirable for me to insist on exclusively addressing either art works or design 

objects in my research. 

As such, many of the artefacts I analyse are neither art nor design. Or rather, 

they can be viewed as both art and design at the same time. Complicated, but simple: 

regardless of the designer’s or artist’s view on his or her own work, I view the art work 

or design object as an artefact worth further examination if it sheds (new) light on our 

contemporary digital culture. Consequently, whether an artefact is made by a ‘designer’ 

or an ‘artist’ is not of vital importance to me. My main interest lies in the fact that 

representation and function are no longer separable.23 As I will argue below, this aspect 

is not solely relevant when it comes to digital artefacts, but it is especially relevant when it 

comes to digital artefacts, as nothing interesting is brought to light if we only look at the 

actual surface or form of things. Particularly with unstable media and artefacts, design 

and aesthetics is also about function. 

Like any other contemporary art form, the area of interactive or new media art 

will only become somewhat clearly identifiable when it becomes historic. Currently, 

however, we are not only dealing with a lack of temporal distance but the artefacts 

themselves are also challenging established conventions and territories. It is of course 

possible to find clear-cut examples of both ‘pure art’ and ‘pure design’ artefacts, but 

many (if not most) of the digital artefacts deliberately lie in the area in between.  

Furthermore, the ambiguity is in itself an inherent part of my research area,  as 

almost all of the artefacts I analyse are deliberately ambiguous: often functional, but not 

only about effective function as there is often a twist, imbuing the functional side of the 

object with a certain amount of ‘verfremdung’ so well known to much art. With Bolter 

and Grusin (2000 [1999]) in mind, the artefacts are often media conscious – 

hypermediated – investigating the possibilities of the chosen media while also 

                                                

22 industrial designers were plenty, but I also spoke to a manager of a public library and to three managers 
of the science museum in Copenhagen who told me that they had met several of their colleagues from 
similar institutions. 
23 This is one of the main arguments in [I]. 
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investigating and questioning the media specificity of it. It is, in other words, part of the 

ontology of the contemporary design/art/experimental new media/unstable media (etc) 

scene, that the scene is itself impossible to demarcate. 

Furthermore, both disciplines often challenge the ‘mother’ discipline, making 

design out of art and art out of design, and infusing both with technological research 

and development while at the same time critically investigating technology itself. The 

dichotomy between art and design does in itself not generate interesting questions, but 

interesting questions are generated when considering the way both disciplines are put 

into play in a specific artefact or in course of an artist’s or a designer’s oeuvre. Further, 

the discussion is not new at all – it does not only belong to the area of ‘unstable’ media. 

Numerous writings by art critic Alex Coles point to the dissolving tensions between art 

and design24, when he debates the contemporary but primarily ‘stable’ media centered 

genre of ‘designart’, a term coined by visual artist Joe Scanlan: 

 “There always has been a rift between art and design in our culture. Yes, there 
has. Purists submit that the distance between art and design has to be preserved 
in the name of specificity; in an age where there is a multimedia meltdown, they 
warn that art must take care not to relinquish what is specific to it. Meanwhile, 
more nonchalant players insist that, on the contrary, to survive and be relevant 
in such an age, art needs to be more gregarious—it must reach out beyond its 
own confines—and design is surely one of its more suitable bedfellows.” (Coles 
2005: 17)  

Throughout the essay, Coles argues that neither of the groups are quite right. Rather 

than discussing designart in terms of the way it transgresses boundaries, one should 

understand that “it is not so much that these artists transgress boundaries as that they 

engage art and design in romance which is of interest.” (Coles 2005: abstract). He makes 

a case for mending the historical split between art and design by critizising arguments 

put forward by, for example, architect Loos and art historian Hal Foster,  both of whom 

advocate (albeit from different perspectives) that the fusing of art and design will be 

deadly to both. Through invoking Matisse’s considerations of art, Coles wonders if the 

disciplines of art and design could be better thought of as experiments with boundaries, 

                                                

24 Coles is concerned with ‘analogue’ and not digital art, but he is still interesting in this context because 
he addresses the tensions between art and design from a historical point of view even though he is taking 
part in a debate on contemporary artefacts. Further it is obvious (as will become apparent during the 
course of this section) that the artefacts might be digital and the creators (artists/designers) might be 
primarily interested in addressing digitality but they still engage in a discourse about the role of art and 
design that reaches further than the realm of digitality. 
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making art work like design and design work like art. According to Coles, Matisse’s 

work took inspiration from both disciplines while stimulating them in return: 

“He always ensured that, rather than disappearing, boundaries between 
disciplines were only momentarily blurred. And it is precisely this emphasis on 
the transitory—that is, on the permeable over the solidly defined or, conversely, 
the completely erased—border that gives Matisse’s art its potency today.” 
(Coles 2005: 24) 

Since this dissertation is not about the history of painting, let alone a new take on art 

history, I will not move into further discussions of Matisse’s art. However, the above 

quote and discussion is relevant to the particular field I am working with, as Coles’ 

insistance on permeable rather than solid (or disappearing) borders between the 

disciplines of art and design gives resonance into this project: Some new media artists 

insist on an artist’s status even though one could easily argue that they make design, and 

some designers insist on a designer’s status even though they borrow heavily from the 

art discourse. Also Poynor argues that rigid definitions between art and design make 

little practical sense because “both activities can take so many forms” and since the 

“most interesting work often happens in the gaps where there is room for manoeuvre 

and scope for debate” (Poynor 2007 [2005]: 98). 

Even though both Coles and Poynor advocate for an increasingly converging 

field of art and design, Coles in particular is critical towards the tendency to make the 

label designart denote the much more limited area of “arty-looking” design (Coles 2007: 

11) using Ron Arad and the like as an example of this trend. The reasons for Coles’ 

pledge to transform the term designart into a historical term describe very well the 

current difficulties in attempting to understand digital design from an art critic’s point of 

view: there are so many ways that aesthetics is of interest in the realm of digital design. 

Some interesting experiments aim at conceptually and theoretically transforming the 

formerly inflexible boundary between digital art and design to a flexible playing ground. 

Conversely, other experiments employ the notion of aesthetics in order to justify the 

creation of fun or ‘arty’ rather than use oriented artefacts, thus using the term as a kind 

of argumentative short-cut. Examples of the latter are plenty and many of them find 

their way to blogs like BoingBoing and Engadget as they mostly function as electronics 
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with pretty or funny ‘wrapping paper’.25 Polemically, it could be argued that the latter is 

a sibling to Coles’ notion of “arty-looking design” whereas the former is what Coles likes 

about the historic understanding of designart. To exemplify, aside from digital designers 

ignoring the aesthetics of art discourse (focusing on ‘classic’ design issues of form and 

function instead)26, there are currently two groups of designers working in the area of 

digital design and aesthetics: designers who attempt to create ‘applied aesthetics’ 

through design that focuses on enjoyable or experiential interactions,27 and designers 

who could be said to make art even though they resist that label (I will address this issue 

below). Regardless, the change of interest in the domains of IT design and research 

from focusing on use aspects only to also encompassing a conscience of aesthetic aspects 

remains and has been labeled “the aesthetic turn” by Udsen & Jørgensen (2005) noting 

that “this new body of literature employs different notions of aesthetics, resulting in a 

blurred picture” (Udsen and Jørgensen 2005: abstract). 

In my context, digital artefacts that challenge the boundary between art and 

design do so by pointing at a functionality or a paradigm of function by making it 

unfamiliar. These artefacts question the established conventions of applications and 

potentials of either a medium, a device or a use area. They do not try to erase the gap 

between (the idea of) pure function and (the idea of) pure art, but instead they challenge 

(the idea of) a solid dividing line between the two by showing a flexible boundary that 

changes shape whenever an artefact temporarily conquers a territory that ‘belonged’ to 

the other discipline a moment ago. I thus agree with Poynor, who argues that the 

relationship between art and design needs to be approached more flexibly (Poynor 2007 

[2005]: 98) instead of insisting on repeatedly confirming the distinctions (accounted for 

by Potter) between designer, artist and designer-craftsman or artisan. Still, in these cases 

it is not straightforward to postulate that the ‘status’ of the artefact is indeterminable as 

both artists and designers often go out of their way to remain within their own category 

                                                

25 Most ‘art lines’ of mobile phones fall under this category, including Nokia’s L’amour Collection and the 
now disconnected Xelibri line by Siemens. 
26 Pick any of about 85% (maybe even more) of papers presented at a conference like CHI or in journals 
like Ubiquity (ACM) or IEEE Multimedia (IEEE) and they will have a technical or functional design topic 
devoid of any aesthetic concerns. 
27 MIT Media Lab is one of the most prominent examples, but also places like Mixed Reality Lab at 
University of Nottingham and the local University of Aarhus research centers CAVI and Interactive 
Spaces are examples thereof. Searching databases like IEEE or ACM (or sholar.google) for papers with 
the keyword ‘experience design’ results in hundreds or even thousands of hits. 
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as artists and designers, respectively, even though they by an art or design critic’s 

standards might as well be the other. 

Escaping Kant 

Poynor uses the contemporary experimental designers Dunne and Raby as examples on 

how function (traditionally the designer’s area) and vision (traditionally the artist’s area) 

begin to merge in interesting ways. The couple refuse to be labeled artists even though 

their work has a high resemblance to art (Poynor 2007 [2005]: 98). Indeed, their 

categorical rejection of the ‘artist’s brand’ is a sign of how cards are shuffled and dealt 

differently because people like Dunne and Raby do not want to play the old games – 

they may make artefacts that could be mistaken for being art but they refuse to be 

‘stigmatised’ as artists. Dunne is now head of the Design Interactions department at 

Royal College of Art in London, UK, and is still insisting on maintaining a gap between 

designers and artists. Dunne’s students are not artists: 

"What we do is definitely not art. It might borrow heavily from art in terms of 
methods and approaches but that's it. Art is expected to be shocking and 
extreme. Design needs to be closer to the everyday, that's where its power to 
disturb comes from. Too weird and it will be effortlessly assimilated. If it is 
regarded as art it is easier to deal with, but if it remains as design it is more 
disturbing, it suggests that the everyday as we know it could be different, that 
things could change" (RCA 2007: 10) 

So unlike Coles (and with him Scanlan), Dunne finds art unsuitable for functional 

purposes. Or, to put it differently, it appears that Dunne understands art from a 

Kantian perspective: art is different from anything else as it installs dis-interestedness in 

the viewer (Kant 1987 [1787]). Art is defined by not being directly connected to the 

everyday. According to Dunne, art appeals to the intellect and thus prevents any 

‘message’ to root through the senses (Dunne 2005 [1999]: 147). In Dunne’s writings, 

there is somehow a gap between what is perceived through the intellect and what is 

perceived through the senses, and this favours design to art as a genre suitable for 

experiments with how technology and computers impact society. Because interestingly, 

experimental design is able to galvanise people’s perceptions because it is grounded in 

functionality (Dunne 2005 [1999]: 42) thus retaining a direct connection to the 

everyday. Still, Dunne discusses how (experimental) design can install poetic 

relationships between users and their everyday, on how artefacts can be poetic (Dunne 
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2005 [1999]: 42). He frequently makes use of the term ‘aesthetics’ but refuses to put an 

art label on the design objects that he analyses. In his view, they are designs. He 

references artworks and/or theories of Duchamp, Baudrillard, Klee, Fluxus, Foucault 

and Beckett, but is nevertheless careful to repeatedly say that he is concerned with 

design and not art. The closest he gets to saying that designers may be artists too is when 

he advocates that instead of working prototypes, designers should create fictional 

environments (by help of film, photography or video) in order to “establish scenarios 

that are neither didactic nor utopian but heterotopian” (Dunne 2005 [1999]: 100). 

Here, he returns to Potter’s distinctions between the artist, the designer and the artisan 

as he proposes the term “applied conceptual artist” to denote the experimental designer 

who “socializes art practice” (Dunne 2005 [1999]: 100). The designer’s role is unique in 

comparison to the roles of the architect or the fine artist as “industrial design is popular 

culture” whereas “architecture and fine art refer to popular culture” (Dunne 2005 

[1999]: 147) (my italics). 

Interestingly, what Dunne argues to be unique to experimental design is by a 

close margin similar to how russian writer Victor Shklovsky described art’s unique 

qualities in 1917: 

The purpose of art is to impart the sensation of things as they are perceived and 
not as they are known. The technique of art is to make objects 'unfamiliar,' to 
make forms difficult, to increase the difficulty and length of perception because 
the process of perception is an aesthetic end in itself and must be prolonged. 
(Shklovsky 1988 [1917]: 20) 

According to Shklovsky’s definition in his text Art as Technique, where he considers 

literature in particular, but also art in general, the purpose of art is to evoke a curiosity 

in the viewer with regards to how objects (and the world) is perceived; to make the 

viewer aware of how objects and concepts are perceived in a specific and culturally 

distinct way, and to make the viewer understands that these perceptions need not be 

fixed. Dunne and Shklovsky both argue that experimental design and art, respectively, 

has an inherent ability to question existing understandings on how the world is 

understood. Shklovsky’s “Art removes objects from the automatism of perception in 

several ways." (Shklovsky 1988 [1917]: 21) is similar to Dunne’s account for why he likes 

Kevorkian’s Suicide Machine: “It 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 [1999]: 43). The difference between Shklovsky’s and Dunne’s definitions is 
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that Dunne points at functionality as the fence post separating art from design, thus 

somehow implicitly arguing that functionality has never been and will never within the 

mandate of art.  

French art critic and philosopher Nicolas Bourriaud would probably disagree 

that art and functionality are incompatible, as would many of the artists thinking of 

themselves as being part of the relational aesthetics wave.28 Bourriaud proposes that the 

aesthetics of much contemporary art is concerned with temporary relations rather than 

permanent objects (Bourriaud 2002 [1998]). As his starting point, Bourriaud takes 

contemporary artists and art works that work more with creating temporary events and 

objects than with creating permanent objects for display in art institutions. It is 

Bourriaud’s argument that this kind of art is focused on establishing meetings and 

temporary relations between art work and viewer, with an aim towards pointing out 

other interpretations of the world, yet not necessarily inciting revolt (as was the aim of 

much activist art and performance in the 60s and 70s). Bourriaud argues that today’s art 

aims at creating small re-inventions of the everyday by help of “cultural do-it-yourself29 

and recycling” (Bourriaud 2002 [1998]: 14) and is thus not far from Dunne’s hopes for 

experimental design. According to Dunne, experimental (or para-functional, as he also 

coins it (Dunne 2005 [1999]: 43)) design has an ability to deracinate established 

understandings of how technology impacts people’s everyday lives exactly because it re-

invents everyday functionalities (Dunne 2005 [1999]: 43; RCA 2007). 

Interestingly, when running Dunne’s remarks through the filter of Bourriaud, it 

turns out that Dunne may be more of an artist than he would ever admit. Bourriaud 

argues that a main characteristic of contemporary relational art is that artists refrain 

from agitating for permanent societal changes but rather create temporary possibilitites, 

leaving it to the audience to interpret and act according to their own ideals. Relational 

artists create situations and encounters (Bourriaud 2002 [1998]: 19) where people get a 

chance to create new interpretations of society (in both macro or micro scale). In 

Bourriaud’s view, art is no longer a matter of making easily categorisable art objects, 

able to be permanently exhibited in an art museum where they can stand as a tokens of 

how Art agitated for societal change. Rather, relational art is “an art form where the 

                                                

28 Superflex’s biogas plants Supergas, Rirkrit Tiravanja’s dinners and Carsten Höller’s works (among others 
Test Site, five slides exhibited at Tate Modern in 2007) are all canonical.  
29 bricolage in the french original as well as in both Danish translations. 
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substrate is formed by intersubjectivity, and which takes being-together as a central 

theme” (Bourriaud 2002 [1998]: 15) and the artist’s role is to create artefacts or events 

that “acquires the status of an ensemble of units to be re-activated by the beholder-

manipulator” ((Bourriaud 2002 [1998]: 20).  

To stay within the metaphor of the computational algorithm, relational art is 

‘programmatic’ in two ways: first, as Bourriaud himself writes, “the notion of the 

program [...] inflect the approach of some artist’s way of working” (Bourriaud 2002 

[1998]: 20) and second, it is a matter of which ‘worlds’ the art work opens up to. One 

could say that Bourriaud argues that contemporary art works are based on selections 

and not sequences: on an (almost infinite) number of possible meanings depending on 

several interpretational choices during the ‘run’ of the art work’s ‘algorithm,’ thus 

making an individual’s reception of the art work a unique manifestation the meeting 

between the ‘algorithm’ of the art work and the individual’s selections. The art work 

becomes a program containing objects and signs that are supposed to be activated and 

not only read. Conversely, a sequentially-based art work will always be computed in the 

same way once ‘run’ is initiated, thus making an individual’s reception a matter of 

understanding one or few valid interpretations. In this aspect, Dunne and Bourriaud are 

on the same wavelength, as Dunne argues that it is of utmost importance that design 

artefacts open up to interpretations instead of only understanding in the sense that a 

design object has to facilitate multiple meanings and not just be a manifestation of one 

singular meaning (Dunne 2005 [1999]: 42). Consequently, and even though Dunne 

repeatedly tries to ward off the blow, the gap between art and design is almost non-

existent. Both Dunne and Bourriaud – and Shklovsky and Coles too for that matter – 

insist that the most interesting artefacts (to use my term) are based on diversity and 

plurality, thus challenging the participant’s initial understanding of the specific topic in 

particular and the larger world in general, because she is not treated to a singular 

understanding thereof.  

Design should “encourage reflection on how electronic products condition our 

behaviour,” Dunne insists (Dunne 2005 [1999]: 43); while Bourriaud asserts that “art is 

a state of encounter” (Bourriaud 2002 [1998]: 18). It is this encounter between culture, 

pervasive/ubiquitous technology, aesthetics and perception that I aim to pin down and 

analyse in various ways throughout my dissertation. I will be basing my arguments on 
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aesthetic analyses of a number of artefacts – be they mainstream design objects, 

experimental or para-functional design objects or ‘plain’ works of art.  

And as I have recounted above, it is furthermore difficult to determine the 

‘status’ of the artefact since many of the artefacts will be both or neither at the same 

time depending on the perspective taken. I thus find resonance with Brouwer et al when 

they state that: 

"Somewhere between culture, science, industry and design practice, an active 
interdisciplinary field has thus arisen, out of which work comes forth that 
addresses itself on the one hand to activating the audience, and on the other to 
experimenting with human-machine interactions" (Brouwer et al. 2005: 6) 

My perspective is quite simply to view the artefacts I meet from the point of view of 

aesthetics: if it, together with other artefacts, forms a cluster of artefacts that raise 

questions of, or points towards, a particular part of the area of contemporary pervasive 

interface culture, it is interesting no matter which profession the creator claims to belong 

to. Consequently, I ‘count the artefact in’ if it helps me navigate the rapidly evolving 

and constantly changing realm of digital and often mobile interface culture. 
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4. Connections and commonalities 

My doctoral work has resulted in a number of papers, of which six form the backbone of 

this dissertation. Most of the enclosed papers are written for a specific context, which 

means that even if every paper reflects an aspect of my general research area, each 

argument is also designed for the context in which it is written. Reading the papers as a 

bundle does, however, lead specific topics to surface. This short chapter will account for 

both the argument of the papers and the topics materialising when the arguments and 

analyses are read in succession.  

In general, my papers are all concerned with the way pervasive computing is 

contributing to the configuration of interface culture, although they reflect this in 

various ways. Focusing on highlighting the connections and commonalities between the 

papers, this chapter establishes three topics concerned with digital aesthetics in the age 

of pervasive computing, thus, serving as a brief introduction to the next three chapters. 

which go into depth with each topic. Due to the specific purpose of the summaries 

below, they are not identical to the ones found in the original papers. Thus, each 

summary serves as a reminder of the paper’s topic, but more importantly as a 

recontextualising of the paper, thus, making it part of a larger set of arguments. Since 

my aim is not to provide an accurate representation of the flow of each paper, I have 

chosen to leave out those parts that are of lesser importance for the thread in the 

dissertation. I could have cut the cake in many other ways, but I find the chosen topics 

are essential for understanding of how interface culture is affected by pervasive 

computing and vice versa. I will present the topics after the rephrasings, but argue for 

the central status of each topic in the chapter where it is presented, leaving this chapter 

to present the specific topics only.  

Rephrasing my papers 

I: Interface or interlace 

This paper introduces the term interlace in an attempt to describe the interface after 

augmentation, where the interface is interwoven into the surroundings. The fact that the 
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computer is embedded in its surroundings, as well as in analogue objects, has resulted in 

a disappearing interface, where it is not always easy to determine where the computer 

begins and the analogue object ends. The interface, is thus, no longer only a “surface for 

representation” enabling users to control the computer’s mechanic abilities, but is 

transformed into an assemblage of “units that work”, or signs that are both semiotic and 

functional. With this ontological transformation in mind, the paper addresses two 

different understandings of the notion of transparency: physical and perceptual 

transparency. Even though the interface is now able to disappear physically, it still often 

remains visible to our perception because we are often aware of the computer’s abilities 

and the actions it causes. We may not be able to localise the interface physically, but we 

still know it is there, as we perceive its effects. Or to put it differently: we perceive and 

manipulate the sign even though we may not actually see it. In this way, we argue, the 

interface has been transformed into an interlace: “a splitting of the interface into a more 

complex interaction between machine, media surface, body and mind”. This point is 

illustrated through the analyses of a number of artefacts, the main artefact being the 

wearables project whisper[s]. 

II: Embodied imagination – a hybrid method for designing for intimacy 

This paper accounts for an experiential study into people’s reflections on how mobile 

communication devices already are, and could possibly be, integrated into their private 

and intimate spheres. The study worked with the interface as an object and not as a 

function, as we crafted cuffs named Placebo Sleeves, to be worn by the participants for four 

days. By providing the participants with a poeticised interface without function, the 

study aimed to investigate if a performative integration of the objects into participants’ 

lives would help us understand better how people relate to intimate communication 

artefacts; how they make meaning from and through the artefacts they let into their 

lives. By deliberately refraining from engaging in actual functionality considerations, the 

study thus aimed at reaching a more general, speculative or theoretical understanding of 

how mobile technologies are intimately integrated into people’s affective lives. The 

paper concludes that the methodology developed enabled the participants to engage in 

an embodied investigation into the realm of imaginative technologies and 

functionalities. Through the notion of the ‘off switch’, the paper concludes that mobile 

communication devices have a strong potential to enable both affective and distributed 
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communicative spheres of a private or intimate nature, as long as they refrain from 

being based on automation. 

III: The intimate computer – on body, space and relations  

Responding to a call for papers on the topic of “pervasive computing and the body after 

post-humanism”, this paper explores how pervasive computing gives prominence to the 

body by altering the boundaries between the intimate, the private and the public 

spheres. The paper, thus, argues that “after post-humanism” there is the humanised 

computer, rather than the de-humanised human body. Through theories of space 

(Certeau 2002 [1984]) and social relations (Goffman 1966 [1963]), the main argument 

put forward is that while the computer is slowly eliminated as a segregated object, by 

embedding into other objects it is permeating our social and cultural relations even 

more. The three artefacts analysed (Sky Ear by Usman Haque, Private Public by Joe Malia 

and whisper[s]) all put the body at the centre of their investigations, into this 

permeability, by basing the artefact’s investigations on the participant’s body – literally 

as well as metaphorically. On this premise, the paper explores how the materiality of 

pervasive computing is characterised by its impact on our private and public 

communication strategies and further, how these strategies are increasingly concerned 

with computing intimacy. 

IV: Performing perception – staging aesthetics of interaction 

Responding to a call for papers entitled “Aesthetics of Interaction”, this paper addresses 

how publicly displayed interactive artefacts stage the user’s interactions as something 

that stands out from the crowd. The paper argues that by analysing the dynamics of 

public interactivity from the perspectives of performance studies, phenomenology, 

sociology and aesthetics, it is possible to understand interactive installations in light of 

how they stage or choreograph their use through the interface. The paper demonstrates 

that interactive perception is also performative, and exemplifies how this performative 

perception has been successfully addressed in a number of art works. By analysing an 

experience oriented artefact designed by one of the authors, the paper shows how it fails 

to incorporate this performative aspect, resulting in a failed design where people refrain 

from participating. The paper asserts that the concept of performing perception is a 

deciding factor in the artefact’s actual use, as it defines its form and expression. Thus, 
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the paper argues, experience-oriented artefacts would probably be more successful in 

engaging the user in interactivity if they were designed with performing perception in 

mind. 

V: The interface at the skin 

This paper critiques a currently dominant paradigm of understanding embedded 

computers as ‘magical’ devices, potentially enabling immediate, instant and ‘true’ 

communication. Building on an analysis of Skin Probes – two dresses embedded with 

sensors and computing technology – the paper argues that the communication 

paradigm implicitly embedded in the dresses relies on a well-known topos of ‘ideal’ or 

‘invisible’ communication, whose peak is found in telepathy research in the 1890s. This 

communication topos is closely related to the search for the transparent interface, as it is 

seen in computer interface research throughout time. Both dresses read the body’s data 

through the help of sensors, and create a dynamic decoration aided by the mapping of 

the data, thus, transforming the dress into a second-skin interface accessing the flesh and 

by inference of the ‘true feelings’ of the wearer. The dresses are thereby an attempt to 

create the ultimate transparent interface, since they seek to bypass the communicative 

sign-system. The paper further argues that, while the dresses rely on a recurring dream 

of direct and sign-free communication, they do so by being spectacular signs signifying 

technological superiority, innovation and not least a ‘cool’ company. 

VI: Lost in location 

This paper investigates how interfaces influence perception of space through examples 

of how users are sometimes lost and let astray when using a personal satellite navigation 

device (often referred to as sat-nav). The paper concludes that the sat-nav provides an 

unfortunate mix of perception levels, as its aim to remove every insecurity about the 

correct route seems to remove the user’s conscious perception of the space traversed. 

Where a map provides a general overview of an area, thus, forcing the user to stay 

aware of her surroundings in order to find her way, a route description (the primary 

function of a sat-nav) works by providing detailed description of a route from A to B, 

while neglecting the route’s surroundings. The paper demonstrates that, while historic 

paper based route descriptions (to which devices for handling while driving were 

invented) provided the user with clues that forced her to constantly compare her route 
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description with her experiences of the landscape encountered en route, the sat-nav 

automates this task, thus, leaving the user to just manoeuvre the car while forcing her to 

put complete trust in the computer. With this in mind, the paper analyses the navigation 

artefact Melodious Walkabout, which creates a different relation between user and space. 

This alternative relation comes about because the interface only provides the proper 

direction, while leaving it to the user to find the destination by combining the direction 

given with her own perceptions of the possibilities provided by the streets. 

Common denominators 

As is hopefully evident from the above rephrasings, the papers submitted as part of this 

dissertation have many things in common, even though they deal with a variety of 

artefacts, topics and arguments. The papers (and the summaries above) describe and 

analyse an interface culture finding its feet in several parallel processes, while pervasive 

computing is addressed in both art and design artefacts, in several materials and in 

several use realms. I have, however, chosen to focus on three specific threads in my 

doctoral work, as my research has led me to touch upon the following topics in a variety 

of ways, because they resurface repeatedly across use domains. In the following three 

chapters I will thus argue that, my papers – together with related work – highlight how 

the aesthetics of pervasive computing is concerned with deconstructing transparency, 

computing intimacy, and the more general characteristics of the aesthetics of mobile interface 

culture. Those three important topics each form a cornerstone for understanding the 

aesthetics and materiality of pervasive computing, which means that I will analyse each 

of the topics in order to discuss how they, together and individually, contribute to 

defining pervasive computing from an aesthetic point of view. 
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5. Deconstructing transparency 

Most of my papers are in one way or another concerned with how the notion of 

interface transparency pervades many a discourse on pervasive computing. Even though 

many researchers investigate ways in which pervasive computing can lead to 

applications where play with or investigations of the interface is the primary goal (see 

[IV]), the disappearance of the desktop computer very often still leads to an assumption 

that this disappearance also means that the user’s deliberate manipulation of the 

computer’s interface will be phased out. Automated computing based on the user’s 

presence, and not her deliberate manipulation of input devices, is considered to be 

replacing interaction as we know it. In this sense the systems can be said to aim at 

bypassing or replacing the sign-system so that representation rather becomes 

presentation. As the paper “The interface at the skin” demonstrates, this especially goes 

for Skin Probes because even if the computer’s interface is actually visible, the relation 

between user and system is highly automated as the dresses aim at creating full use-

transparency. Conversely, as were the topics of “Interface or interlace”, “Embodied 

imagination” and “Intimate”, as other possibilities to deliberately keep a sign-system, 

even though the interface as we know it is disappearing. As analysed in the three papers, 

the whisper[s] project is an example of how it is possible to maintain a sign system even 

though the computer is embedded and has disappeared as an object encased in grey 

plastic. In whispers[s] as well as in the study Placebo Sleeves, the user will still be aware of 

(and able to manipulate) the relation between input and output. I will return to this 

subject later. 

Regardless of whether the interface completely disappears or artefacts are 

instead addressing the new kind of interface semiotics surfacing with embedded 

computers, the notion of transparency is still central to the interface discourse. The 

debate about how to create transparent interfaces is as long as the history of the 

computer but it really surfaced to the top of the agenda when the computer’s interface 

became a Graphical User Interface (GUI) versus the typical prompt. Norman’s The 

Design of Everyday Things (Norman 2002 [1988]) is seminal in the debate on transparent 

computer interfaces, with an aim to apply the way non-computerised objects 
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communicate their function through their design, in terms of how GUIs should be 

constructed. Since then, the debate on transparency has continued to flood the HCI 

community and even if computers and interfaces are now used for all kinds of purposes, 

transparency is still a big issue, as my enclosed papers show. From the perspectives of 

automation and representation, I will in the following explore how transparency is 

deconstructed in pervasive computing. 

Automation 

Konrad Zuse’s first computer built around WWII was made to be an automated 

calculator able to crunch numbers a lot faster than humans.30 The same goes for the 

first Danish computer DASK, which had its public breakthrough in the Danish general 

elections in 1960 where it was able to calculate the results on live tv on election night.31 

Computers are still crunching numbers at high speeds but few of us think of computers 

as advanced calculators as we use them for other things than calculations. But behind 

the plastic everything is controlled by automated calculations, and these automations 

help to hide exactly which consequences the user’s input has had on the complex 

processes performed by the computer ‘behind the screen’. As we also observed in [I], 

the relationship between the mediating surface of the computer’s interface and the 

machinic engine is normally hidden to the user who only encounters the interface. The 

combination of the logic of the machine being hidden by the interface and the interface 

allowing the user to focus on her task instead of focusing on how to operate it, is 

normally referred to as interface transparency. I will return to this perspective shortly.  

                                                

30 The patent application (in German)  for the Z391, later Z3, reads “einem Aggregat, das ermöglicht, 
häufig wiederkehrende Rechnungen beliebiger Länge und beliebigen Aufbaues, die sich aus elementaren 
Rechenoperationen zusammensetzen, mit Hilfe von Rechenmaschinen selbsttätig durchzuführen” (Zuse 
1941) (roughly translated into English by me: “a device which enables frequently recurring calculations of 
any length and any superstructure (that can be constructed out of basic arithmetic operations) to be 
automatically carried out with help from calculators.” 
31 The result from DASK was not officially valid but it turned out to be 1,5 hours faster than the human 
calculators at the Ministry of Domestic Affairs with the same result. The history of DASK and the Danish 
history of computing is accounted for in Klüver (1999). Also see the interview with one of the constructors 
Tage Vejlø in Thorhauge (2007). 
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Exactly how unfamiliar we are to the 

hidden automation of the computer is evident in 

the way popular culture like movies and tv-series 

depict the non-transparency of computers, in 

order to let viewers know how difficult a given 

task is. Almost any movie containing advanced 

computing illustrates the incomprehensibility of 

the computer’s automated ‘inside’, by letting vast 

amounts of numbers or mechanical looking 

graphics appear on a computer screen, thus 

replacing the transparent interface we normally 

see with a very alien one (see top two pictures of 

figure 2). In continuation of the above and of [I] 

you could say that these types of representations 

are based on the Zuse paradigm of the number 

crushing machine, which is now quite unfamiliar 

to most users. Conversely, a movie like Minority 

Report (see bottom picture of figure 2) represents 

the computer as a sophisticated media-surface 

displaying the system’s automated sensibility with 

regards to human relations in society from the 

Norman paradigm of the computer-as-medium able to create immediate connections 

between the user and her goal through a transparent interface. 

Further, as computers become faster and become embedded into everything and 

as applications increase in complexity, computers are also increasingly able to 

communicate automatically with each other even in complex situations. In both “The 

Invisible Computer” (1999) and “Design of Future Things” (2007), Norman expresses 

the wish that everyday actions in a normal household could happen on their own 

accord, so that people could spend their time worrying and having fun with doing other 

things. In a small scale this has been happening for ages, since most new homes are now 

built with automated and computer controlled heating og lighting systems32. 

                                                

32 Like the IHC system by company Laurits Knudsen installed in most new Danish private houses. 

Figure 2: Top two pictures from the movie 
Matrix (1999) show the Zuse paradigm in 

Sci-Fi movies. Bottom picture from the 
movie Minority Report (2002) show the 

Norman paradigm. 
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Interestingly, this transparency-based view on the relations between computers and 

users, bares resemblance to how servants were expected to behave up until electric 

appliances took over their work. In the paper “Controlling Smart Devices in the Home” 

(Hamill 2006), Lynne Hamill describes how servants were neither supposed to be seen 

nor heard and how this is evident in both advice books on how to manage servants and 

the architecture of houses from that time, where servants had their own infrastructure of 

rooms and stairs.33 Hamill concludes that this physical invisibility is an important 

feature of the so-called intelligent home. She also remarks (as does Norman (1999: 171)) 

that it is important for users to be in control of the processes. As the following will show, 

the paradigm of fully automated systems has a hard time living up to the control issues 

raised above. 

A recurring example, on intelligent appliances making our life better and 

removing the drudgery of tasks (cf Norman (1999: 68)), is the intelligent fridge being 

able to determine when a household is almost out of milk and subsequently take action 

(i.e. order milk to be delivered by the door within the near future)34. It sounds like a 

dream come true – I personally hate it when I am out of milk in the morning – but at 

the same time it is more of an engineer’s wet dream than a consumer’s dream come 

true: what if I am on my way on a weekend-trip and will not be needing milk in my 

home fridge? Do I have to programme the fridge so that it knows? Will that problem be 

solved with it being able to communicate with my electronic calendar so that it knows 

when I am expecting to be away? In that case, what will my calendar – and by extension 

                                                

33 Hamill concludes that designers of ‘smart homes’ should aim at combining this invisibility with full 
control like also the 19th century employer had full control by locking everything up because they did not 
trust the servants. Hamill argues that speech recognition combined with proper feedback will prove to be 
a successful combination in order for the computer to be physically gone but still fully controllable. It is 
probably clear by now that I do not agree with Hamill’s belief in the power of speech recognition as 
something that will ‘finally’ solve the problem of how to bring the user in full control, but I nevertheless 
find her historic investigation of the relationship between servant and employer very useful as it describes 
very well how technology and computers are part of a long cultural history. 
34 In 1998 IBM launched a demo video of the future 2005-home. In this video, the entire house is wired 
and hooked up to the internet plus the fridge adds eggs to its shopping list as the last egg is removed. 
(http://www.theregister.co.uk/1998/09/15/intel_thinks_intelligent_fridge/). Electrolux launched an 
internet enabled fridge i 1999, which Nicolas Negroponte called first step towards true ubiquitous 
computing (http://news.bbc.co.uk/1/hi/business/the_economy/521065.stm). The dream of the 
intelligent fridge able to do its own shopping has somehow become the everlasting tale about the 
advantages of ubiquitous computing and has resurfaced many times. One of them was Innovation Lab’s 
project “The Helpful Food of the Future” and the subsequent hacked fridge where RFID chips on the 
food aid the shopping experience when the owner has forgotten the shopping list at home 
(http://www.innovationlab.net/sw28520.asp [7 nov 2007]) 
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my home – know about what I currently consider to be my private life? Will I have to 

choose when to tell the fridge that I am no longer single, but in a relationship (thus 

needing more milk in the mornings) or will it know because it has been communicating 

with the entry door computer that has noticed extensive over-night visits by the same 

‘alien’ mobile phone? Will the sign of a fling becoming a relationship no longer be to 

provide a boyfriend with a set of keys and letting him keep a toothbrush in my house, 

but instead there’s more milk in my fridge and that the technology in my house decides 

to assign him adminstrator rights to my home? Speaking of administrator rights, what if 

someone cracks my home – breaking and entering without actually entering my home 

or breaking anything, but still messing with far more intimate objects than my jewellery 

and underwear? 

The latter concern about cracking is familiar to the tech world and is frequently 

addressed, cryptology being a research area only concerned with trying to prevent 

outsiders to gain secret knowledge. The subject is also popular within popular science – 

probably because these issues are so much easier to deal with than difficulty measuring 

socio-cultural or phychological issues. Also, preventing someone from trespassing your 

property (be it either virtual or made out of bricks and mortar) is easy to relate to, and 

thus, easy for system developers and system designers to address. Preventing trespassing 

is basically a mechanical issue – a matter of setting up boundaries that are tight enough 

– and it is easy to determine right from wrong (you are either allowed on my premises or 

you are not), as opposed to determining when there is a possibility that decisions made 

by a computer could be violating an individual consumer’s personal boundaries. As 

established in the excerpt below, protecting the privacy of the home is supposedly not an 

issue as long as you keep strict but simple rules: separate personal and frequently 

changing media from the structure of the house. 

One gateway will be the media server, which comprises the complete collection 
of the family’s music, films, photos etc. Another feature will be the highly secure 
homegateway – a server communicating with the many sensors distributed all 
over the house to monitor heating, indoor climate etc. The two gateways are 
separate entities, as the security on the homegateway needs to be exceedingly 
tight. This gateway should not be exposed to hacking, which could have fatal 
consequences with respect to security. If, for instance, the motion detectors are 
tampered with, the burglar alarm might be disabled. Likewise, it would be an 
unpleasant experience to come home to a room temperature of 40 degrees 
Celcius, because someone is mad at you and has hacked into your system to 
change the temperature settings, says Mette Kanstrup 
(http://www.innovationlab.dk/sw19987.asp) [8 Oct 2007] 
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Somewhat ironically, the seamless integration of life and computer has to be abandoned 

in order to keep security up. Users have to be superusers in order to operate their house 

although this consequence is not really addressed. What is addressed, however, is that 

we users (who are not yet superusers) can rest assured that experts are working on 

making the seemingly seamless integration of house, home, computer and our life secure 

enough for us to trust the computer so much that we will actually use it instead of run 

away screaming. The worst case scenario appears to be a fully automated house running 

wild, as it will breach an implicit contract between the user and her computer: a 

contract where the computer automatically acts, but only in ways that are not of 

annoyance or cause emotional trouble, like in my example with the new relationship or 

in the above example of a cracked house.  

The difficult part is to know when to trust and most importantly not to trust an 

automated computer. My friend’s ‘ferry berth incident’ described in [VI] would have 

probably never happened had the software been even more automated by knowing the 

ferry’s timetable and by taking aspects like time of day and year into consideration. On 

the other hand, the example also illustrates how the automated capabilities are 

dangerously deceiving because people are unable to figure out the premises thereof. In 

order to even use the system, they have to put a fair amount of trust into its automated 

guidance. So where some designers believe that automation is a brilliant idea as it is 

expected to lead to a less intrusive and therefore more transparent pervasive computer, 

users are often left with not knowing where and how what happened. As also Rogers 

suggests, the pervasive computer can be of better use in other ways: 

Instead of augmenting the environment to reduce the need for humans to think 
for themselves about what to do, what to select, etc., and doing it for them, we 
should consider how UbiComp technologies can be designed to [...] causing us 
to reflect upon and think about our interactions with them. While Weiser 
promoted the advantages of calm computing I advocate the benefits of engaging 
UbiComp experiences that provoke us to learn, understand and reflect more 
upon our interactions with technologies and each other. (Rogers 2006: 411-12) 

The problem is not so much Weiser’s idea of calm computing as it is the way the term 

has been used to argue that the ideal of computing will always be to be left to do its own 

thing in the background. Weiser worked at a time where computers had to get a fair 

amount of manual input by the user in order to do anything of interest, and as I have 

said before, this desire for a computational process performing in the background is not 
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necessarily a bad thing. It is, however, a bad thing if this principle is set to be valid (or 

the goal even) for all types of computing, which is exactly Rogers’ point with this paper 

when she targets the researchers presenting at the primarily technologically oriented 

conference UbiComp. Embedding computing into everything and making it mobile 

does not mean that it has to be more automated in order to be well designed. 

If we compare the premises and the results of the Placebo Sleeves project [II] with 

the somewhat similar project of Skin Probes [V], the difference between the two lies in 

this aspect of automation.35 Where Skin Probes communicates an automated relation 

between the body’s state and the emotions supposed to be associated with this particular 

body state, the premise of Placebo Sleeves was to leave the interpretation of the wearer’s 

body’s state to herself and let technology perform the results of her communicative 

desires. This is not to say that a working version of a Placebo Sleeve would not be able to 

automatically communicate the wearer’s body state to another person, but the premise 

of the project is that even if communication happens in an automated way, this 

automation can never happen without the wearer’s interpretative filtering and consent 

(cf the paper’s insisting on the importance of the off switch). 

Perceptible signs and representations  

Another important difference between the Skin Probes and the Placebo Sleeves projects 

is that they have different views on the idea of representation. As I pointed out in [V], 

Skin Probes has a strained relationship with the concept of the sign. On the one hand, the 

dresses are in themselves signs of a technologically skilled and innovative company, but 

on the other hand their conceptual claim to fame is the ‘realisation’ of the longtime 

dream of sign-free communication, as their reading of the body’s state is considered to 

be ‘more real’ and ‘true’ than words could ever tell. As I also pointed out in [V], this 

realisation is, however, not exactly flawless, neither in implementation nor as a concept. 

Even if the Skin Probes project is meant as a probe and a very rough prototype 

representing and testing a potential future communications paradigm, it is hard not to 

                                                

35 I am aware that Skin Probes was a working prototype whereas Placebo Sleeves was an experiential study 
highly based on the participants’ imaginative capabilities, and that they further differentiate in their 
appplication as Skin Probes is concerned with same room communication and Placebo Sleeves with remote 
communication. Nevertheless, on a conceptual basis these two projects are similar as they both have the 
same goal of enabling emotional and affective communication between people by help of technology. 
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criticise the paradigm it represents, when it implicitly claims to enable almost telepathic 

communication. Its aim to bypass the sign-system by accessing the emotions of the 

wearer directly, making them easily readable to the viewer, is seriously flawed. Allow me 

to develop that criticism further by looking into the concept of interface transparency, 

which Skin Probes obviously subscribes to in its attempt to bypass the representational 

layer of the interface (which we accounted for in [I]). 

I have mentioned this previously and it pervades most of my papers, but 

transparency is a huge topic within HCI, where Norman is often bashed for insisting on 

the need for and possibility of full transparency. To frame it polemically, his perspective 

on the computer’s idiom is that there should ideally not be a perceptible presence, 

hardly making for an (aesthetically interesting) idiom.36 As he has done since The 

Design of Everyday Things, Norman still advocates that a computer interface should 

aim to establish ‘natural interaction’. Ironically, many HCI researchers criticise him 

while still insisting themselves that transparency is key, and this is possible because they 

disagree with his initial interpretation of the key term affordance (see [I] for an account of 

the term) which was introduced in The Design of Everyday Things (Norman 2002 

[1988]), criticised by e.g. Gaver in (1991) and subsequently modified slightly in The 

Invisible Computer (Norman 1999) and even more in The Design of Future Things 

(Norman 2007). There is no doubt that Norman is too rigid in many ways, but he is 

nevertheless an important figure in this debate as he has written numerous books and a 

monthly column on the topic of how interfaces are often badly designed with respect to 

their actual contextual use, resulting in too many horrible products. Furthermore, it 

certainly seems like Skin Probes has been built on a combination of Norman’s 

understanding of the perfect transparent interface, as it is laid out in The Invisible 

Computer (1999), and in the latest The Design of Future Things (Norman 2007). 

Basically, transparency needs to be understood as a combination of two aspects: 

physical and perceptual transparency. The physical describes whether or not the user 

actually sees the interface. whisper[s] is an example of a computer so embedded that the 

computer disappears as an object. The paper [I] is concerned mainly with this aspect 

                                                

36 In his later books, Norman writes about how "Attractive things work better" (a chapter from the book 
"Emotional Design", 2004). Even though he is turning towards being interested in aesthetic properties of 
objects it is still about improving ease of use. The same goes for his most recent book The Design of 
Future Things (2007). 
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and the aesthetic implications thereof, so I will leave that aspect for now. The perceptual 

aspect describes whether or not the user is aware of the relation between the interface 

and its effects. This was also addressed in the paper [I] where we exemplified it with the 

artefacts Augmented Fish Reality and Brainball. The question of perceptual transparency is 

where the aspect of representation and semiotics come into play and where affordances 

are important. As accounted for in [I], affordances are concerned with the ways an 

object opens up for understanding its use possibilities. Gaver was the first to point out 

that Norman’s adaptation of Gibson’s notion of affordance was too inaccurate (Gaver 

1991). Put briefly, affordances can be both actual and perceived, in that an interface will 

have actual use possibilities regardless of the user’s ability to perceive them, just as an 

interface can be perceived as having use possibilities it doesn’t have (Gaver 1991: 80). 

To put it semiotically, a sign will always have a signifier whether or not it is coupled with 

the right (or any) signified in the actual user’s head. Consequently, perceived 

affordances are in many ways a matter of representation. 

So when Norman, from his very first book (Norman 2002 [1988]) and onwards, 

argues that designers ought to concentrate on designing computers that will not intrude 

perceptually in any way, he is actually arguing that interfaces need to subscribe to a 

representational paradigm so clear that the user hardly notices that she is participating 

in a semiotic exchange. Further, when Norman argues in The Invisible Computer that 

computers should ideally also disappear from sight: “the ultimate appliances: embedded 

in our clothes, implanted in our bodies” (Norman 1999: 265), he basically argues that 

the perfect interface transcends the sign-system. In this his first book after computers 

began to be embedded in analogue objects, Norman advocates that computers ought to 

follow the example of the household motor: during the 20th century, he argues, motors 

went from being external power to becoming embedded into appliances. The result is 

that we rarely understand the motor as a separate medium or object as we think of the 

vacuum cleaner, the dishwasher etc instead. Norman further argues, that this is still not 

the case with computers as we still understand them as separate objects, like people did 

100 years ago with the motor.37 Norman is partly right but he is also quite wrong. It is 

                                                

37 It is, however, not the computer that equals the motor, it is the parts inside of the computer's cabinet. 
And when it comes to those terms/objects, we very rarely understand them as separate objects although 
they are still part of marketing in the same way that a motor's physical size, Watt and noise-level is a 
central part of the marketing of a vacuum cleaner. 
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correct, that computers are still sold as computers with a keyboard and a screen, but on 

the other hand, more and more computers are actually embedded into other objects. In 

many ways the computer as a physical object has actually become transparent. It has, 

however, not become perceptually transparent in the way that we never think about 

computing or reflect on the interfaces we meet. In other words, the computer and its 

interface (understood in the broad sense as accounted for in [I], and not as a GUI), 

luckily still have a lot of potential to be treated as aesthetic material, as is evident in the 

many art artefacts presented and analysed in my papers, as well as in the way 

experience design and the ‘aesthetic turn’ (Udsen and Jørgensen 2005) are gaining 

momentum. It is in this sense, that Norman is asking for trouble when he insists that 

interfaces should ideally be transparent.  

At around the same time as Norman wrote (2007), Susanne Bødker addressed 

the challenges for HCI and interaction design, since the discipline is moving away from 

the traditional tool perspective and onto more experience, cultural or emotionally 

oriented use settings (Bødker 2006). Coining it “third wave HCI”38,  she accounts for a 

number of possible paradigm-shifts (amongst them (Petersen 2004)) that attempt to 

provide the interface (and by inference interaction with an interface) with a value of its 

own. Unlike Norman, Bødker does not accept the premises that make ubiquitous 

computing equal to the disappearing computer: 

In much of ubiquitous computing it seems to be an assumption that the 
computing and hence the interaction can simply be made to disappear, once 
and for all, from the attention of the human user (Bødker 2006: 5) 

The differences in Norman’s and Bødker’s understanding of the idiom of the interface 

and the computer are not only a matter of zeitgeist, even though much has happened 

between 1999 and 2006. Where Norman continually works from the assumption that 

the interaction between user and computer has to be as easy, smooth and preferably as 

transparent as possible, Bødker addresses the difference between the assumption “that 

the computing and hence the interaction can simply be made to disappear” (Bødker 

2006: 5) and the more experience oriented use context, where the interaction in itself is 

what makes the user even use the system.  

                                                

38 where first wave HCI focused on a single user’s use of an application’s interface, and second wave HCI 
focused on work settings, situated action and context 
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The debate between Norman and Bødker is similar to a debate on remarkable 

and unremarkable computing run by Tolmie (2002) and Petersen (2004). Where Tolmie 

asserts that interfaces, and hence interaction with interfaces, should be as unremarkable 

as possible (be as use-transparent as possible) and that this is becoming easier as 

computers disappear from sight, Petersen argues that especially ‘disappearing’ interfaces 

should aim to be present to the user, enabling her to use it as fits her best. Also, this 

discussion can be reframed as a discussion of representation: are the signs available for 

the user to interpret almost instinctively decipherable (if there are such things as 

instincts, which I will always contend) or are they very much present as perceivable 

signs, allowing for the user’s conscious interpretation and subsequent action.  

The entire debate on transparency has since Winograd & Flores (1986) been 

connected with Heidegger’s terms zuhanden and vorhanden (briefly touched upon in [I]) 

that each identify an aspect of the use of tools: zuhanden describes the user’s attention to 

the task and not the tool, and vorhanden describes the user’s attention to the tool itself. 

Winograd & Flores used this distinction to coin the concept of breakdown, a specific 

point during use where the user is suddenly made aware of the tool (or one could say the 

interface) she is using. Just as often, however, the distinction has been used – together 

with Norman’s ‘natural interaction’ – to address the dream of transparency, the dream 

of the perfect transparent window, as also Bolter & Gromala break with in their book 

“Windows and Mirrors” (Bolter and Gromala 2003). According to Bolter & Gromala, 

good or successful interfaces are not necessarily transparent but will rather also open up 

for reflection. Bolter & Gromala’s main argument is that in order to better understand 

the dynamics of interaction and interfaces, interface designers should look more into the 

way computers and interfaces have been, and are currently being experimented with in 

art and aesthetics. By doing this, Bolter & Gromala claim, interface designers will be 

better prepared for designing interfaces and interactions that are not only interesting but 

also easy to use. 

 Digital art is about performance, which is perhaps an even better word than 
interaction to describe the significance of digital design in general. As users, we 
enter into a performative relationship with a digital design: we perform the 
design, as we would a musical instrument. Digital artists and designers create 
instruments that the user will play. (Bolter and Gromala 2003: 147) 

Following this, the opening up for reflectivity will allow for the designers to think of 

interaction as a shared performative act, instead of as one-way communication in the 
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tradition of Shannon & Weaver’s (1949)transmission model (cf [V]). It could be argued 

that Norman subscribes to the latter when he incessantly asserts that an interface needs 

to be understood by its users, thus making this understanding a matter of designers 

knowing how to communicate the affordances of the interface to the user.39 In (Norman 

2007) he raves against the usability of the sat-nav because it is too automated for his 

taste. It does not give him sufficient privileges when choosing a route and it repeatedly 

tries to make him perform a u-turn if he has chosen to divert from the suggested route. 

Mostly, he is mad because it doesn’t allow him to incorporate specific criteria, like most 

scenic route into his route search. Like Hamill, Norman thus argues that interfaces 

should enable the user to be more in control, but unlike my paper [VI], Norman fails to 

recognise why the sat-nav is often a seriously badly designed artefact. To me, the sat-nav 

is flawed as a concept because it does not recognise that signs and representation are 

important stabilisers when reality and virtuality converge. 

It is my belief that the sat-nav is a prime example of how pervasive computing 

has a potential to mix up the relation between sign and signified in a way where 

representation is mistaken for presentation, because signs substitute reality in the sat-

nav. The sat-nav interferes with and controls the driver’s driving, as demonstrated in 

“Lost in Location”, thus making it one of the most obvious couplings of representation 

and reality: it augments space in a way that seems to prevent the user from 

understanding – or ‘reading’ – her surroundings as they present themselves. Instead, she 

ends up reading the surroundings in light of the representation of the sat-nav; space is 

not only augmented, it is also perceptively replaced by the augmentation, as the signs 

somehow become reality. They are still signs, but in the cases where people end up in a 

fjord because they trust the sat-nav instead of the real surroundings, we are dealing with 

a twisted version of Umberto Eco’s description of the map that is a meticulous depiction 

of the world in a 1:1 ratio (Eco 1994).40  Not only does the sat-nav cover even the tiniest 

road, but the world is covered in a strangely transparent way, where the map is not 

noticed even though the user only sees the map and not the world it maps.  

To sum up, it appears that transparency, as it used to be defined, is 

deconstructed because the augmented or pervasive interface messes with the semiotic 

                                                

39 See also my account for Dunne’s distinction between understanding and interpretation at 
approximately page 34 of this dissertation. 
40 Also Jorge Luis Borges has a short story of a 1:1 map “On exactitude in science” (Borges 1975 [1946]) 
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layer of the interface. Signs are no longer only part of a representation enabling users to 

reach their intended goal with greater ease when the computer assists in the process. In 

many of the artefacts that I analyse, processes are automated, while the representation 

of the ‘underlying’ functionality is no longer represented with focus on the 

representational aspect of affordances. Signs no longer only represent, they also replace 

reality as is the case with the sat-nav. Further, as is the case with Skin Probes, the interface 

as a sign-system is both bypassed and highlighted, since the dresses are supposed to be 

‘the real thing’ – a second skin displaying the ‘true feelings’ of the wearer, thus, neither 

transcoding nor mapping reality but only presenting the wearer’s body as it truly is. At 

the same time, however, the dresses serve as a spectacular sign signifying the 

sophisticated and innovative company conceiving and implementing this extraordinary 

example of a non-sign. 

Conversely, projects like Private Public, whisper[s] and Placebo Sleeves address the 

issue that there is no such thing as invisible technologies or ‘true transparency’. Private 

Public and Sky Ear too, for that matter, each in their own way point toward the way 

digital technology is already having a huge impact on our immediate surroundings. 

Even though those two projects address the issue of representation and transparency 

from a different perspective than projects like whisper[s] and Placebo Sleeves do, they point 

at aspects of the pervasive interface that most of us do not reflect on in daily life, even 

though we are surrounded by the augmented space wherever we go.  

All of the above projects address that there is no such thing as ‘the real thing’ 

when it comes to communication. Communication is always mediated (Sky Ear), 

contextual (Private Public), based on representations and conscious choices (whisper[s] and 

Placebo Sleeves), even though it is often highly automated. A project like whisper[s] further 

explicitly addresses how communication is still part of a massive sign system, even 

though the clearly demarcated interface has disappeared (cf [I]). Even in fully 

automated and seemingly fully transparent (in the Norman sense) interfaces there will 

always be sign interpretations involved: A sensor reads specific data from the body and 

decides how to translate the data into algorithms and then into another sign (e.g. 

vibration). The fact that a project like whisper[s] has experimented with different kinds of 

sensors, reading different kinds of body data (Schiphorst 2005) shows that it has been 

exploring different ways of interpreting and different ways of designing (for) 
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interpretations. This is one of the reasons why it is such an interesting project, even 

though it has never been as spectacular as the Skin Probes dresses, which seem to be 

about a desire to get to know ‘the real thing’ outside of (or before) the semantic system of 

interpretations. 

Most of the above projects address intimacy as an important parameter of the 

pervasive interface – since sensors close to the body are able to transform intimate and 

flesh-y sensations (or ‘data’) into digital data and vice versa. As I will address in the next 

chapter, one should definitely design with sensuality in mind (and as also Kozel points 

out (Kozel 2008: 306) there is a lack thereof), but I believe these designs have to address 

the ‘signage’ in communication, instead of pretending to be creating a direct and pre-

semiotic connection between two people. The strength in projects like whisper[s] is the 

way it insists on designing signs that make sense and are poetic, while still being in the 

sensual and even sexual realm. It is an indication of how the notion of interface 

transparency is undergoing a form of deconstruction, where input, output, 

interpretations and automation are assembled in ways that are far more interesting than 

the aim to reach natural interaction. 
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6. Computing intimacy 

In recent years there has been an increasing interest in using the body as input device to 

a computer. This interest is due to a combination of new technologies that allow for 

interaction to move away from the desktop and an increasing interest in designing for 

play, fun and experiences. EyeToy for the Playstation platform41 is a good example of a 

commercial artefact, as is the recent and very popular game console Nintendo Wii. 

Research wise, much of the literature on designing for embodied or kinaesthetic 

interaction with tangible or spatial technologies refer to Merleau-Ponty’s 

“Phenomenology of Perception” (for example (Grønbæk et al. 2007) and (Loke et al. 

2007)). As is well known, Merleau-Ponty (2005 [1962]) placed the body in the centre of 

perception thus breaking with the split between body and mind instigated by Descartes’ 

“Cogito ergo sum”. Many researchers that break with cognitive traditions in interaction 

design find that their break has structural similarities to Merleau-Ponty’s break since 

they, just like Merleau-Ponty, put emphasis on how the body is at the centre of 

cognition, and on how cognition is not made of abstract intellectual processes. Referring 

to Merleau-Ponty is not a bad idea at all, but the majority of designers and researchers 

adhering to Merleau-Ponty and embodied interaction seem to forget that also 

interaction by help of a keyboard, a mouse and a computer screen is embodied. Thus, 

in the view of Merleau-Ponty, the difference between desktop interaction and whole 

body interaction is actually not that big as none of them are purely a matter for the 

mind. That being said, it is obvious that the Cartesian body/mind dichotomy is 

becoming even more challenged when interactive artefacts explicitly engage the whole 

body instead of primarily relying on the user’s cognitive capabilities when she works at a 

table.42  

                                                

41 EyeToy is a digital camera device with a built-in microphone for Playstation. It allows players to interact 
physically with games without using a traditional game pad but instead using motion, colour detection 
and sound. In this way games like boxing can be played by punching in the air in front of the camera 
while the live video feed of the gamer is superimposed in the game interface on the TV.  
42 I am not saying that working at a table is not an embodied matter. I am, however, referring to certain 
highly influential strands of HCI literature in both the realms of cognitive psychology (manifested in 
methods like Cognitive walkthrough (Wharton et al. 1994)) and the more recent ways of using EEG 
measurements to establish how users react to interfaces and interaction thus creating a brain-computer 
interface. With the brain as starting point, the foundation of both traditions is that by structurally 
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In this chapter, I will not be using Merleau-Ponty as my primary theoretical 

foundation as I will not be addressing the above-mentioned kinaesthetic aspects as such. 

The above paragraph rather serves as a brief critique of the way embodied interaction 

and embodied interfaces are currently addressed within interaction design, and the 

examples mentioned are important in the sense that they contribute to a pattern 

showing how the body is becoming the centre of attention from many sides. In the 

following, I will discuss how the body is understood as a mediator of intimacy and 

further, how this body is integrated into design. 

Taking its departure in the increasing focus on bodies within interaction design, 

the following chapter will contextualise the discussions of computing bodies and 

computing intimacy (in both physical and perceptual terms) that have been addressed in 

three of my papers: [V], [II] and [III]. Framed as an analysis of the contemporary 

artefact Skin Probes, [V] addresses the notion of intimate connections as a matter of 

having a psychological rapport and unfolds the history of intimate connections between 

bodies through the idea of telepathy, thus providing a critique of the body paradigm 

exposed in Skin Probes. [II] describes a study that experientially investigated the 

relationships between artefacts representing imaginary computing devices, the users of 

the artefacts and these users’ peers. Moreover, [III] analyses several artefacts in light of 

the way pervasive computing gives prominence to embodied (sensorial) experiences, 

thus in a way humanising the computer.  

 Consequently, this chapter serves to show how I have been working with 

exposing how projects designing for mediated touch and the wish to be (intimately) 

connected through technology often rely on the assumption that the closer the computer 

gets to the body, the better, richer and more true an experience. 

                                                

simulating cognition and by measuring brain activity, respectively, we can gain knowledge on the 
relations between computers and users. Probably as a response to this, researchers working in the realm of 
embodied computing always make an effort to justify why they augment the body. It has in other words 
become necessary to call for particular attention to the body, as it can no longer be escaped that 
interaction is embodied even though it has always been so. To put it polemically, researchers have to 
make the otherwise evident (that we are not just brain, but also body) in order to be accepted by their 
peers. 
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Extending the body 

It is well established that technology serves as an extension of the body and its senses. 

The extension is either physical as with Merleau-Ponty’s famous example of the blind 

man’s cane serving as proprioceptive eyes43 and the phone’s extension of the ear (Bassett 

2003) or more abstract as when an empty text message serves as a poke or a touch as 

described by Locke (2004). With Merleau-Ponty as his primary starting point, Don Ihde 

(2002) philosophically explores the relation between bodies and technology as being 

marked by how technology changes the perception of both the experience of one’s own 

body and the culturally constructed body.44 Thus, physically as well as culturally, 

technologies extend the body and its senses as well as altering the basis on which the 

body is conceived. Feenberg develops Ihde’s terminology further in the paper “Active 

and Passive Bodies” by suggesting that not only is the body being mediated, it is also 

being signified through this mediation45: 

However, the cane does more than sense the world; it also reveals the blind 
man as blind. [...] The extended body, then, is not only the body that acts 
through a technical mediation, but also a body that signifies itself through that 
mediation. (Feenberg 2003: 105) 

With regards to the aspects of mediation and revealing, Feenberg’s point is related to 

my points on transparency and signs. What Feenberg also says in the above quote is that 

even though the cane may be transparent to the blind man with regards to its way of 

being his eyes, it is by no means transparent to people in the blind man’s surroundings. 

They do not see a man with his senses extended to the end of the cane, they see a blind 

man and the ways the blind man may soon be in trouble. Of course the blind man is not 

oblivious to this point, but if we look at the cane as a transparent technology, it is clear 

that it is also very much a sign.  

The navigation device Melodious Walkabout (described in [VI]) could be framed as 

a way of trying to avoid looking like a pedestrian lost in the urban landscape. By 

                                                

43 Or, in Merleau-Ponty’s word, the cane is “a bodily auxiliary, an extension of the bodily synthesis” 
(Merleau-Ponty 2005 [1962]: 176).  
44 Ihde generally understands embodied technology in a very broad sense (e.g. the technologies used to 
tone a body in a gym thus ‘designing’ very trimmed male bodies) but also in the computerised perspective 
of virtual reality. 
45 In a response to Feenberg’s criticism, Ihde (rephrasing Feenberg’s wording) finds his additions to be 
“enrichments upon my activist one-sidedness” (Ihde 2003: 111) albeit with reservations, which are not 
relevant here. 
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augmenting the map and turning the act of finding one’s way into a matter of 

dynamically knowing where the target is without being treated like a human robot, 

Melodious Walkabout extends and augments a person’s sense of direction. In theory, the 

extension of the senses offered by Melodious Walkabout will escape the highly signifying 

open map being rotated in someone’s hands while she searches for street signs. The 

same goes for VEER, the vibrating GPS finger rings by Gail Knight (2007)46 and GPS 

Toes (2001) from IDEO. Both work similarly, here described by IDEO: 

GPS Toes are toe rings that communicate to a GPS receiver kept in a purse or 
worn on a belt. Wearing one on each foot, the GPS Toes device will guide the 
wearer to a preset destination by vibrating and lighting up to signal upcoming 
direction changes. (IDEO http://www.ideo.com/work/item/technojewelry/) 

All three artefacts aim to make travelling easier while removing the stigma of being a 

tourist but more importantly they are concrete examples of how the body is extended 

through technology and of how the interface is getting closer to the body by extending 

the sensorial apparatus. Spinning it polemically, however, all three artefacts (especially 

VEER and GPS Toes as they provide a route to be followed like the screen based personal 

satellite navigation device) are also examples of how the senses are used as an extra 

input port that, as an extra bonus, is almost without a cognitive and interpretational 

filter. Like Skin Probes, these rings aim to bypass the sign system, making navigation more 

‘natural’. 

The phenomenon of Being signified through the use of technology is also 

pronounced for the user described in [IV] as well as for the user of the mobile phone or 

the personal media device, which I will expand on in the next chapter. Adding a slight 

twist to this matter, the relationship between transparency and the sign as implicitly 

described by Feenberg, is also relevant to the way Skin Probes extends the skin’s way of 

acting as a sign to the surroundings. As a function ‘instructed’ by the body, the initiation 

of a blush is pre-conscious to the person blushing. Or, to phrase it according to my 

previously used terms: it is a transparent act since it is fully automated. This use of 

transparency is in contrast to how the blushing body is a highly signified and even 

stigmatised body. In this sense, Skin Probes is thought to be a transparent technology 

devoid of difficult user interfaces but ironically this transparency primarily creates a 

                                                

46 BBC News Online, 19 July 2007 “Vibrating rings guide city tourists” 
http://news.bbc.co.uk/2/hi/technology/6905286.stm 
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truly signified body. Aside from the dream of telepathic and transparent communication 

that I accounted for in [V], Skin Probes is interesting in its attempt to mediate the 

person’s individual feelings through the looks of the clothing because this mediation 

seems to be only focusing on spectacularity and not stigmatisation. Or, to twist it a bit, it 

establishes estrangement and not intimacy even though the latter is the declared 

purpose of the dresses. Blushing especially is a double-edged sword as people both blush 

in situations where they are feeling slightly intimidated or nervous and in situations 

where they are flattered by or (secretly) happy about a positive remark.  

Like Feenberg, also McLuhan conclude that extensions of the body carry with 

them side-effects that not only aid but also brand: McLuhan points out that clothing not 

only covers but also reveals (along two dimensions: shape and cultural stand) and in 

many cases also function as an exclamation mark (McLuhan 1994 [1964]: chapt12). 

Although banal, clothing is one of the most well known technologies extending the body 

(McLuhan 1994 [1964]: 163). Depending on the purpose, it literally extends our skin by 

aiding the skin in keeping us warm or keeping the UV-rays from burning our body. So 

in any number of ways, clothing is very practical indeed. Furthermore, clothing shield us 

from other people’s gaze as it enables us to walk around without being naked. As is 

evident from my papers, embedding electronics into the fabrics and the designs is 

currently enhancing this clothing extension. The difference between the physical 

extension described by McLuhan and the digital extension is important. When clothing 

as a second skin becomes unstable and able to dynamically respond to the wearer(’s 

body), her relations and her surroundings, the clothing as interface opens up for 

investigations of bodies and intimacy. My papers explore some of these possibilities as 

well as analyse the aesthetic consequences hereof, I will expand on these in the 

remainder of this chapter.  

Touching the body 

Extending the body through computing is, however, not only a ‘mechanical’ issue 

although many projects somehow seem to imply this when they aim to expand the range 

of ‘perceptional I/O ports’ like the GPS rings. Also Chang & Ishii suggest that there is 

much to gain if we figure out how to design artefacts that fully activate the many senses 

of the body: 

..77..



 

The advantage of smaller and faster computing has led to increases in 
functionality within small devices. [...] However, our physical ability (the size of 
our hands, and the dexterity of our fingers) to manipulate the explosion of 
complexity in the interface has remained relatively constant. We propose to 
address the limitations on these interactive surfaces by offloading digital 
information to other modalities. (A. Chang and Ishii 2006: 50) 

Chang & Ishii’s take on mapping the body’s senses is, that this mapping will enable 

more sensorial data to be processed by the individual as it will allow for offloading input 

from one sense onto another. This is a bit like parallel computing and multiple core 

CPUs in computers. Their argument is built on a premise that now that the computer 

has become more advanced we need to re-think the body and its senses in a more 

optimisable way. Chang & Ishii propose tactile mobile phones as they have realised that 

communication is more than an exchange of verbal and visual signs but the premise of 

their investigations is founded on the efficiency rhetorics I described earlier. To spin the 

paper polemically, they are essentially computing the body because it will make us more 

efficient as it will enable us to use our most used in- and-output ‘ports’ (sight, hearing 

and speech) for other things.47  

Contrary to Chang & Ishii’s wish to offload, art professor and media artist Stahl 

Stenslie aims at overloading the senses or at least use technology to saturate the sensorial 

input with the aim of reaching sexual bliss through cybersex.48 At a talk at ISEA04, 

Stenslie presented his projects cyberSM and Inter_Skin which both aimed to enable 

cybersex by rethinking interpersonal communication. He said that even though these 

particular projects took place in the 90s, he was still working on designing for cybersex 

by help of virtual reality body suits as he now (2004) found ‘resolution’ to be high 

enough for a touch to be realistically mediated. During a break I debated Stenslie’s 

projects with a group of conference participants for quite a while and the debate evolved 

around the notion of touch and on how to mediate it. While Stenslie basically believed it 

to be a matter of making higher resolution, others contested the thought of touch being 

only (or mostly) a matter of mechanical detail enabling sexual arousal on a basis of a 

                                                

47 Architects Diller & Scofidio describe how the cultural demands for an ‘efficient body’ rose during and 
after industrialism: “Like architecture, the body had to become cleaner, faster, more efficient and more 
agle [they must mean agile, LKH] to meet the demands of a changing society. As industrialization began 
to redefine architecture, it brought a significant economic reconceptualization of the body. At the turn of 
the century that body slowly came to be understood as a mechanical component of industrial 
productivity, an extension of the factory apparatus.” (Diller and Scofidio 1994: 40) 
48 Stenslie has been investigating the ‘mechanical aspects’ of sex since “he built the worlds first full-body, 
tele-tactile communication system in 1993” (stenslie.net/stahl). 
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combination of techno-fetishism and the realisation of Norman’s notion of appliances 

(Norman 1999), virtually making mediation invisible.  

Also, Maldonado remarks that computing various aspects of intimacy is 

becoming increasingly popular (Maldonado 2003: 20) and he further addresses how it 

has always been difficult to mediate intimacy as it is so closely related to touch. In the 

book “The Inner Touch” Daniel Heller-Roazen (2007) unfolds the cultural history of 

touch as he demonstrates that touch has been central to philosophy’s investigations into 

being since Aristotle. Touch can both refer to physical bodies being literally close and it 

can be a metaphorical term referring to a psychological state (sometimes of course, both 

happens concurrently). Heller-Roazen connects the essential philosophical question 

“what it means to feel that one is alive” to the notion of touch and after having analysed 

how touch is both a literal term concerned with the senses and a figurative term 

concerned with digging into oneself in order to find a core of thinking or feeling, he 

concludes by blending the theories of Aristotle and Merleau-Ponty. This blending results 

in Heller-Roazen asserting that the feeling of being alive is a combination of thinking 

and touch, of brain and body, because both are concerned with being and presence but 

you need them both to get the full picture: 

Our being is the common element to which both perception and intellection 
ultimately lead. Element, but not object: for neither the faculty of sensation nor 
that of thought could grasp the fact ‘that we are’ (nos esse) as one thing among 
others. (Heller-Roazen 2007: 299) 

Even though Heller-Roazen mostly understands the question of presence as a 

theoretical topic, he also specifies that it is tightly connected to the concrete way of 

experiencing the world, thus agreeing with Merleau-Ponty.  

The Placebo Sleeves study carried out by Susan Kozel and myself in late 2005 also 

explored the conjunctions of touch, being and communications technologies. The 

starting point of the Placebo Sleeves study described and analysed in [II] was that mobile 

devices and mobile communication are based on roughly the same paradigm as the 

ordinary phone since interpersonal communication very much happens on a screen 

level: whether it is the actual 2” screen on the device as with texting and dialling or the 

voice based actions routed through a headset. Both cases are routed in a communication 

paradigm based on high-level language concerned with verbal semantics. We wished to 

explore the possibilities of a different communications language based more on touch 
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and connections between bodies. As explained in [II], the study comprised handcrafted 

cuffs or sleeves worn by the participants for four days while they reflected on general 

and specific ways of communication they met in their daily life. Some of the resulting 

reflections showed that the act of wearing the sleeve made several participants think 

about other topics to communicate than the topics afforded by the current interfaces. It 

may be due to the poeticised sleeves and the staging of the study itself, but several 

participants expressed that they would communicate feelings and emotions to loved 

ones in ways that mostly reminded us of the act of touching.  

I won’t mind Placebo be able to send a pulse to her whenever I remember her 
(participant note in Placebo Sleeve notebook) 

It is by no means impossible that the above quote could be mediated by current devices 

but it has more resemblance to a touch than to something you would express verbally. It 

is not only non-verbal, but is also a brief note meant not to disturb the receiver in the 

same way as the empty text messages noted by Locke (2004). The Placebo Sleeves study 

was connected to the whisper[s] project, as this was co-directed by Susan Kozel, but 

unlike whisper[s] it was not our aim to reach a position from which we could implement 

something. We merely wished to explore a poetic way of involving participants in 

futurology as well as staging a small intervention in people’s lives to make them reflect 

on their current use of mobile technologies with regards to personal or intimate 

communication.  

Computing sex 

The historical background for Stenlie’s, and with him many others’,  aims to design 

technological devices for cybersex is told in Rachel P. Maines’ book “The technology of 

orgasm” (1999). The book unfolds the early history of the vibrator from around the 

1890s onwards and also accounts for the history of electric patents which is probably 

surprising to most: 

The first home appliance to be electrified was the sewing machine in 1889, 
followed in the next ten years by the fan, the teakettle, the toaster, and the 
vibrator. The last preceded the electric vacuum cleaner by some nine years, the 
electric iron by ten, and the electric frying pan by more than a decade, possibly 
reflecting consumer priorities. (Maines 1999: 100) 
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This quote shows how closely connected sex and technology apparently always have 

been. Developing devices for intimate settings, whether they simulate or stimulate an 

intimate body-to-body act, is clearly not something that happened only after the 

important and efficiency enabling devices had been invented which is often the 

assumption due to misinterpretations of Maslow’s hierarchy of needs.49 Regardless, 

Maines’ research proves that technology is not first and foremost a matter of making life 

easier, like many technologists believe, but is also a matter of having fun and explore 

technology through and with the body.50 Also Marvin suggest that there are close 

connections between technology and the experience of one’s body, and she even shows 

how this encountering of the new often has an erotic bias (Marvin 1990: 109) (see quote 

in footnote 64). 

Even if the vibrator appears to have been invented as a medical device aiding 

doctors in curing hysteria as Maines’ book suggests (although she does have her 

doubts51), thus also being a very practical and automated artefact, it is striking that it 

beats the vacuum-cleaner by nine years when it comes to patents. Whether or not the 

vibrator was initially an actual medical device and not purely a pleasure device is not 

that interesting as the example primarily serves to show the close connections between 

                                                

49 According to Maslow’s pyramid of needs, sex belongs to the most basic needs – the physiological – 
although it is an open question if he would have assigned devices for sexual pleasure to the basic level or 
to the level of social needs where also love and intimacy belongs. He does remark on sex “One may make 
love not only for pure sexual release, but also to convince one's self of one's masculinity, or to make a 
conquest, to feel powerful, or to win more basic affection. As an illustration, I may point out that it would 
be possible (theoretically if not practically) to analyze a single act of an individual and see in it the 
expression of his physiological needs, his safety needs, his love needs, his esteem needs and self-
actualization.” (Maslow 1943) 
50 In a way Maines shares the view of current kinesthetic interaction design research as both address the 
relations between the body and play, fun and technology. Still, there is a difference between Maines’ focus 
on understanding and exploring technology by using the body as a probe (touchstone) and the most 
common assumption amongst interaction designers interested in kinesthetic interaction (at least this is the 
assumption that is used rhetorically) that the primary reason for using the body as interaction device is 
that it is more immediate, thus implicitly adhering to the paradigm of the closer the computer gets to the 
body, the better an experience. 
51 Due to a background in researching historic needlework, Maines studied needlework magazines from 
the early 20th century. She noticed quite a few ads for what looked like vibrators marketed as ‘relaxation 
devices’ etc and decided to investigate the subject. After having had difficulty finding examples of the 
machines (because technical museums had not labeled them as sex toys when the structure of their 
inventory labeling was designed in the 50s) she found out that producing vibrators had been a real 
industry, albeit a small one. Because of her experiences with both the ads and the imprecise inventory 
labeling, she has her doubts as to whether the official story that vibrators were primarily medical devices 
holds true although she also has many examples of strange looking coitus constructions targeted for the 
doctor’s office as an aid for him to help cure ‘hysteria’ in his female patients. 
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sex and the development of technology. Or, to put it slightly more abstractly: how 

technology seems always to have been, if not computing, then addressing intimacy. 

Regarding the computing of intimacy, it is evident that while Skin Probes literally 

extends the body and its skin, the psychological awareness (or rapport) that is also part 

of intimacy is not mediated at all as the dresses fully rely on the belief that what the body 

says is always to be trusted and further, that the algorithms will always be able to 

translate or map exactly what the body feels. Here, the computation of the mechanical 

measuring is equalled to a touching of the ‘soul’ but as I also remarked in [V], intimate 

communication between bodies is more than deciphering physical signs.  

In a way Stenslie’s projects are direct successors to the medical and mechanical 

coitus machines of the late 19th century because they focus on augmenting or 

improving a mechanical aspect of sex. His confidence in sufficient resolution as the road 

to mediating touch is, however, far from the views of Maldonado or Fortunati who both 

insist that touch is more than just the act of two objects coming into contact. Maldonado 

refers to Diane Ackerman’s metaphor of skin as ‘having eyes’ when he states that “One 

very important point is usually overlooked: A person's natural sense of touch does not 

consist only of contact; touching is not just touching.” (Maldonado 2003: 20). It is, 

however, difficult to say what touching is more if it isn’t just touching. Maybe it is 

somehow addressed in Stenslie’s recent project Artgasm, an on stage performance series 

of involuntary male orgasms induced by technology. Stenslie describes it as a project 

which “engineers the pleasure of joy. This is literally orgasm by pushing a button. A 

dream turning unpleasant” (Stenslie 2008b). The project is interesting because it in a 

way aims at separating sex and orgasm; it removes intimacy and desire from the sexual 

act and makes it purely mechanical and mediated by advanced technology. It is also 

interesting, because it literally touches upon what else there is to touch than touch, 

because the first performance failed in the sense that it did not result in orgasms by any 

of the three volunteering men (Stenslie 2008a). Stenslie deliberately staged the 

performance in a non-erotic atmosphere to see if “the mental dimension could be 

overridden by physical stimulus” (Stenslie 2008b) which it apparently couldn’t.  

Contrarily, as Cranny-Francis also points out with regards to HugShirt mentioned 

in [II], HugShirt does actually work as a mediated touch device even though it is merely a 

mobile phone accessory able to inflate on specific points on a t-shirt thus providing very 
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low resolution if we compare to Stenslie’s artefacts. It works because it is not considered 

to be a stand-alone device: 

The effectiveness of the application is, at least in part, due to its inclusion in a 
communication practice – not that the application, alone, constitutes a 
communication. So the sensory stimulus is seen as powerful because it is 
implicated in the ‘linking’ of people together, not as an end in itself. (Cranny-
Francis 2007: 163)  

HugShirt is neither designed for sex nor is it marketed as a sexual accessory for the 

mobile phone. Still, it seems a lot more sensual, and sexual even, than most of the 

devices designed for telematic sex as they too often seem to put too much trust in the 

power of high resolution. Incidentally, the ambition of designing artefacts enabling 

cybersex has also been ‘accomplished’ by Alexei Shulgin in his FuFme.Inc52, which clearly 

serves as a satirical comment to most cyber-sex projects as it highlights how technology 

need not be advanced in order for (telematic) sex to happen.  

A very advanced device enabling telematic sex is The Toy (2005) that we briefly 

mention in [II]. The Toy is a dildo shaped mobile phone accessory including a vibrator 

module and a Bluetooth receiver. Bluetooth-pairing of dildo and phone will enable 

specific text messages to be transmitted wirelessly to the dildo, which will then perform 

the message through vibrations.53 

The Toy is both an attempt to reach complete transparency and an attempt to 

enable touch to span time and space. Regarding the latter, touch is actually 

transgressing time and space as the receiver can convert the text message into vibration 

whenever s/he feels like it. Regarding complete transparency, this can be understood 

quite literally as the device is literally embedded in the body; it does not seem to be 

possible to get further inside the body and underneath the skin than this if the device still 

has to make even minimal communicative sense. The Toy is a very literal interpretation 

                                                

52 Shulgin describes the artefacts as follows: “The basic FuckU-FuckMe (tm) kit consists of two hardware 
units - genitalDrive(tm) model M (male) and genitalDrive(tm) model F (female) and an accompanying 
software interface.!The genitalDrive is an internal device in a standard case that can be installed in any 
free 5.25" slot of your PC. The FuckU-FuckMe software connects your genitalDrive with a corresponding 
unit on a remote PC using TCP/IP protocol.!When you start remote sexual intercourse with your partner 
using FuckU-FuckMe (tm) the system will transmit all your actions to his/her genitalDrive and precisely 
reproduce them in real time.” at http://www.medienkunstnetz.de/works/fuck-u-fuck-me/ 
53 I admit that The Toy sounds like an April fools’ device, but even though I have not been in possession of 
an actual device, I have seen reviews of it online, amongst them a post in Wired’s Sex Drive column. 
Whether it is a fake device like Shulgin’s FuckU-FuckMe(tm) or an actual device is, however, not important 
here. 
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of being touched inside and on a first look it is more similar to Placebo Sleeves and 

whisper[s] than to Stenslie’s Artgasm even though the two artefacts do somehow have the 

same goal of evoking orgasm by help of physically intimate technology. On a closer 

look, however, it becomes clear that Placebo Sleeves, whisper[s] and The Toy have two 

different approaches to signs and automation. Where Placebo Sleeves and whisper[s] both 

explore that embodied communication is already, and can be even more, about 

communicating with distinct signs, The Toy aims to transgress the perceptual level and 

move straight to the flesh even though it is actually based on the highly sign based 

channel of text messaging. In this sense, The Toy belongs to the same transparency 

paradigm as Skin Probes and also Artgasm (although Artgasm has a different purpose and 

setting) when it aims to compute the act of having sex. 
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7. Mobile interface culture 

A few years ago, “Smart Mobs: The Next Social Revolution” (Rheingold 2002) was 

published and went on to become one of the most hyped books on mobile interface 

culture. In the book, Howard Rheingold explains how existing social hierarchies and 

relations are already changing due to the proliferation of the mobile phone. Drawing on 

examples of both political change (i.e. demonstrations in the Philippines initiated and 

controlled via sms) and social change (i.e. a change in Japanese teenage culture), 

Rheingold concludes that because information is now able to spread rhizomatically, 

instantly and is furthermore spatially independent, the communication capabilities of 

the mobile phone will change the world.54 Rheingold’s book is a comprehensive 

overview of available studies on the social and political changes brought about by the 

mobile phone and networked media as such, but it was published too early to be able to 

include the aesthetic performances in primarily American public space also known as 

flash mobs55. According to Nicholson, the first proper flash mob happened in 2003 

(Nicholson 2005) and Rheingold later characterised flash mobs as “self organized 

entertainment” (Rheingold 2003)56. Nicholson concedes: “Like performance art, flash 

mobbing straddled the boundaries between spectacle, activism, experiment and prank” 

(Nicholson 2005), but she also points out that the flash mob phenomenon was more 

than just fun: 

Flash mobbing [...] also seemed to function as parodies or commentaries on 
mobile phoning in public spaces. Flash mobbing shaped and was shaped by a 
worldwide shift in mobile phone use from private communication characterized 

                                                

54 Aside from these two examples, Rheingold also references studies by Mizuko Ito and Aakhus & Katz 
who conclude that teenagers are provided with a rare space of their own through the mobile phone. 
These studies are concerned with Japanese youth, but as also Boyd (2007)points out, this aspect is as 
important for American teenagers as they have no uncontrolled spaces left since their home is controlled 
by their parents and the malls are controlled by security guards asking non-shopping teenagers to leave 
the premises. And since American cities are generally not suitable for loitering, this leaves teenagers with 
no private spaces controlled by themselves. This has provided fertile grounds for the development of 
social networking tools such as Facebook, MySpace and the mobile phone. 
55 A Flash Mob is a performative event with no declared political goal announced and organised via 
emails and sms. Participants meet at a designated time and place, perform a strange action (like do a 
somersault) and instantly move on without further explanations to the people witnessing the actions. 
56 Rheingold’s blog smartmobs.com served as a quite comprehensive repository of media coverage and 
flash mob calls in the period around 2003 where the phenomenon was most active. The blog also featured 
remarks on the phenomenon as a concept, one of them is a small post on 13th August 2003 where this 
short definition can be found. Now the blog is oriented more towards social software in general. 
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primarily by mobile phoning in the 1980s and 90s to more collective uses 
dominated by mobile texting in the late 1990s and early 2000s. (Nicholson 
2005) 

Her argument is that because many flash mobs dealt with the role of the mobile phone 

rather than with non-technological socio-cultural phenomena, they also provided a 

possibility for participants to analyse the fast-changing culture they were part of. The 

flash mob phenomenon slowly died but has recently resurfaced in a much more media 

conscious version where the event can be said to consist of the acts of arranging the 

event, of performing it while documenting the performance plus of subsequently 

distributing the documentation. This means that the phenomenon-formerly-known-as-

FlashMob is now primarily concerned with spreading the word and providing 

inspiration for similar events on a global scale through online media services like 

Facebook, MySpace and YouTube.57 

Almost all of my essays deal with mobile interfaces and with how their 

proliferation is manifested in contemporary art and design artefacts. As mentioned in 

the section “New Interfaces” in chapter three, Manovich seeks to reclaim pervasive 

computing as a cultural and aesthetic research area in the essay “The Poetics of 

Augmented Space” (Manovich 2006). In the essay, Manovich focuses on laying a 

conceptual ground for discussing a poetics of augmented space and he does so by 

discussing how dataspace is integrated in real world locations (and vice versa) through 

mobile technologies. Focusing on how current pervasive computing practices connect 

real space with information space and how data in information space is dynamic, he 

analyses how mobile devices (mobile phones, GPS devices etc) enable dynamic 

interaction with the real world surroundings: 

                                                

57 There are plenty of examples of this. With regards to creating events where documentation and 
distribution thereof are central, most (if not all) events by Improv Everywhere serve as good examples. 
They are all contemporary and highly mediated mass ornaments staged to both provide fun at the event 
itself but also with the documentation in mind (this point was made by Johanne Ejbye-Ernst at the 
workshop “(in)visible theatre in a postmodern, digital culture” held by her and me on 1st of March 2008). 
Recently (1st April 2008), Improv Everywhere’s “Frozen Grand Central” from 2006 was restaged as a 
world-wide event where people around the world gathered at train stations to freeze for 5 mins at 6PM 
local time. Afterwards quite a few videos were uploaded to YouTube thus creating a global event 
community before, during and after the local events. Also the “Free Hugs Campaign” is a brilliant 
example of how the combination of mobile devices and YouTube created an online community between 
the people participating in a movement which started as a local event, was filmed and YouTubed by a 
passer-by, and then ended up inspiring hundreds (maybe even more) of people to copy-cat both the event 
and the documentation. Examples can be found on freehugscampaign.com and YouTube. 
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in the cellspace paradigm, every point in physical space can be said to contain 
some information that can be retrieved using a PDA or similar device. 
(Manovich 2006: 228) 

In this sense, any physical location always has “a particular value on a possible 

continuum” (Manovich 2006: 224) and further, this value is always accessible and 

computable. Manovich contrasts this dynamic with the non-dynamic way of creating 

interfaces between real space and information space by showing how Janet Cardiff’s 

audio walks conceptualise an information space which is technically not related to 

computing but which can be used to metaphorically describe how a location always 

contains informational layers.58 Thus, Manovich implicitly argues that a location needs 

to be understood as more than a set of coordinates when he explicitly argues that when 

information space is both generated and accessed dynamically, the concept of variability 

(a key term in (Manovich 2001)) is even more important for reaching an understanding 

of the way our pervasive computing culture affects every aspect of contemporary culture 

(Manovich 2006: 234).  

The consequences of Manovich’s conceptual reflections do, however, bring 

about even wider consequences. Not only does the fact that every location is also a 

computable point in dataspace (at least theoretically, as he adds) make every 

geographical location dynamic or unstable, it also provides a basis for understanding 

location as something which is not always connected to a specific physical place. The 

notions of home and work are obvious examples of places that are able to materialise 

given the right dataspace; I consider myself at work when I have access to my work 

email and my intranet no matter if I am at my physical office, in a foreign country or 

just checking my email from my mobile phone while at the coffee shop. Similarly, I 

perform domestic tasks when family members call me while I’m at work or when I do 

internet banking from my office.59 On this topic, Wilken demonstrates how mobile 

media devices are reconceptualising the concepts of location and place: 

[...] networked mobility actually forces a renegotiation of place, and leads to 
significantly altered understandings of place and place-making. This is theorised 
as a shift from a traditional understanding of place as stable and fixed (stabilitas 

                                                

58 Cardiff’s audio walks add a fictional layer to the location through recorded sound played by the 
participant as she walks a route dictated by Cardiff’s speak. See cardiffmiller.com for project 
documentation and sound snippets. 
59 “Home” is a very powerful term, but I here refer to actions that are normally understood as something 
one does at home or similar homely places. 
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loci), to a reconceptualisation of place as formed in and through mobility 
(mobilitas loci). (Wilken 2005) 

With departure in Wilken’s notion of mobilitas loci, I will focus on two important aspects 

of the aesthetics of mobile interface culture that are both concerned with the way mobile 

interfaces shift the understandings of space, place and location. Firstly, I discuss how the 

pervasive and mobile interface interlaces with the real world through augmentation in 

various ways, thus altering the understanding of the space. Secondly, I discuss how 

mobile interfaces connect with and alter the user’s (perception of her) immediate 

surroundings. 

Transforming places 

The advent of location based interfaces like GPS devices60 has brought about aesthetic 

practices exploring the spaces emerging when physical space becomes augmented space. 

As a consequence, we have witnessed a revitalisation of the practices and concepts of 

drifting (dérive) and Psychogeography as coined and practiced by the Situationists in the 

1950s who designed exercises aiming to intervene in the then dominant understandings 

of urban space. Or more precisely, the current revitalisaton of Psychogeography within 

digital technologies does not apply to the whole Situationist legacy. The actions defining 

psychogeographical practice and the assumption that these practices uncover the lived 

urban spaces remain and are being remediated, whereas the political and intellectual 

foundation is often left behind.61 Current practices of technologically mediated 

Psychogeography mainly aim to accurately uncover and represent the mechanical 

processes of urban life as opposed to seeing this uncovering as a criticism of 

contemporary urban and capitalistic paradigms in the way the Situationists did.62 

Furthermore, there is a fundamental split between the use of the accurate tracking 

possibilities of the GPS and the Situationist approach of going with the flow and making 

subjective and not least transient mappings of urbanity in i.e. Paris (cf Jorn & Debord’s 

                                                

60 Manovich actually counts GPS as non-locative since a GPS device does not interact with its 
surroundings but with a satellite 
61 A point also made by Sadler (1998) 
62 As Debord declares, “The study of everyday life would be a completely absurd undertaking, unable 
even to grasp anything of its object, if this study was not explicitly for the purpose of transforming 
everyday life” (Debord 1961).  
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The Naked City (1957)) as the latter is not meant to be a detailed and objectively truthful 

representation of the city’s flow. 

As I accounted for in [VI], accurate GPS positioning has only been 

commercially available for the last 7 years, which of course makes the GPS a quite 

recent material to investigate aesthetically. As both spatial tracking technology and the 

practice of Psychogeography focus on the particular experience of an urban space and 

thus couple the subject’s experience of a particular urban space with its actual 

appearance, it is an obvious choice to associate the two which is probably why it has 

been done numerous times. One of the first art works to use the tracking capability of 

the GPS device to create subjective maps of an urban landscape was Polac, Kae & 

Waag Society’s AmsterdamREALTIME (2002). The art work mapped the use space of 

Amsterdam and told an alternative story about Amsterdam’s urbanity by remapping its 

life through the paths taken by the people living there. Similar projects share that goal; 

most notably the Cabspotting project (Stamen Design, Snipple & The Exploratorium 

2006) in San Francisco, which maps the city’s bloodstream63 from the perspective of the 

routes driven by the taxis equipped with GPS transmitters. The two projects moreover 

happen to embody the art and design discussion I debated earlier: AmsterdamREALTIME 

is labelled art whereas Cabspotting is labelled information visualisation. Also, most 

projects from Blast Theory (described and analysed in for example (Benford et al. 2006)) 

have been working with the overlaps of virtual and actual space through GPS-supported 

game boards in actual urban space. 

In all cases, however, technology is used to track or automate localisation, thus 

understanding localisation quite literally as the act of accurately determining an actual 

spot or path (a point also put forward by Emma Ota (2008)). Alternatively, localisation 

can be understood as an act of creating or determining relations of an often temporary 

kind, which was also what the Situationists called for when they set out to experience the 

urban landscape from within and on its own premises. Experiencing from within is also 

what Michel de Certeau (2002 [1984]) addresses in his account of how a city can be 

experienced from above (the skyscraper or the map) and from below (as a pedestrian). In 

the paper [III], I briefly refer de Certeau’s definition of space and place in order to 

                                                

63 Stamen Design even refer to the project as depicting how “the city ebbs and pulses like the beating of a 
heart” (stamen.com/clients/cabspotting) 
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discuss how Haque’s Sky Ear is based on the tension between the two views. The same 

tension forms the basis of the analysis of the personal satellite navigation device in [VI]. 

Many papers and projects on locative media address the difference between 

place and space; between the abstract, objective space and the concrete, subjective 

place. Or maybe between the abstract, objective place and the concrete, subjective space 

(cf. also Casey (1997)). As also Wilken (2005) points out, there is no exact definition of 

the terms space and place although most actually consider place to be the “geographical 

experience”. This is actually the reverse use of terms than Michel de Certeau’s 

definition of space and place. Regardless of which term is used for which area, the terms 

roughly cover the same two areas: one denotes the structural view on a given 

geographical area and the other covers the concrete experience of a specific geographical 

location. 

With regards to the discussion I wish to initiate here, choosing between 

space/place and place/space is not important. What is important, however, is the 

interplay between the abstract understanding and the concrete experience of a location 

and further, how pervasive or mobile technologies influence this interplay. As I noted in 

[VI], the challenge is to understand the continuum between space and place; to figure 

out what it means to be situated and not least figure out how to make use of mobile 

interfaces in order to situate someone. As I claimed in [VI], Melodious Walkabout may be 

moving along the right path as it forces the user to ‘read’ the space and interpret it 

actively according to her goal. In this sense, Melodious Walkabout deliberately situates the 

lost user, incites her to explore her immediate surroundings and to conquer new turf 

instead of walking through an unknown landscape with her senses numbed. In this 

sense, Melodious Walkabout aims to change the user’s relation to space, an intention which 

Chang & Goodman (2006) describe as a key characteristic of mobile and locative media. 

In the analysis of their urban and mobile game Asphalt Games from 2003-4, 

Chang & Goodman investigate the possibilities of exploring urban space and urban 

living with the help of mobile technology. The game divided Manhattan into a game 

board in order to “encourage ‘ordinary’ New Yorkers to imagine, perform, document 

and share physical responses to an increasingly regulated and surveilled public sphere” 

(M. Chang and Goodman 2006). The game itself sounds like great fun as participants 

are supposed to fill the streets of Manhattan with “stunts” or “game moves”; stunts are 
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designed by the participant and every stunt is randomly generated from three 

components: an object, an action, and a theme. The components are provided through 

the mobile phone, and by performing and documenting the game move at a street 

corner, the participant tags the corner and includes it in her virtual territory on an 

online map of Manhattan. 

Each stunt is associated with a node, which is the street corner in New York 
where the stunt took place. Nodes are marked on the virtual map with their 
owners’ tags. Stunts are always situated within a specific neighborhood or even 
street corner, so they must be judged in context. (M. Chang and Goodman 
2006) 

Aside from the possibility that participants are indeed not ‘ordinary New Yorkers’ as 

most people would prefer to not engage in silly looking activities in urban space (cf. 

[IV]), it is interesting how the game seeks to open a discussion of how mobile devices 

change relations to space. Chang & Goodman concur with Ota (Ota 2008) and Mäkelä 

(2008) when they note that “as the physical and digital become ever more entwined, we 

cannot evade the responsibility to describe location beyond physical coordinates” (M. 

Chang and Goodman 2006). According to Chang & Goodman, this responsibility was 

met in the game design of Asphalt Games because the game was played by New Yorkers 

themselves, enabling them to use the game as an eye-opener to well-known locations. 

Furthermore, the game opened up for photographs to be “Blurry and often confusing,” 

thus resulting in “an experience deliberately left inaccessible for those who were not 

physically there” (M. Chang and Goodman 2006). In this sense, the particular 

experience of a location was held in the private domain even though it had been made 

public, and the location remained a generic location to everyone but the participant 

herself. 

In line with Chang & Goodman’s views but even more critical, is Mary 

Flanagan, who in a recent paper “Locating Play and Politics: Real World Games & 

Activism”, argues that games using urban space often demonstrate a striking lack of 

reflection on the particular urban space they are designed for. Flanagan argues that 

using the city as a big game board is a reductionist way of understanding location: 

The key issue to examine with locative media and pervasive games is that many 
of these new, mediated experiences refer to and appropriate space while 
divorcing it from its meaning, history, and significance. (Flanagan 2007: 4) 
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Mary Flanagan presents a critique of the foundation on which Chang & Goodman base 

their project presentation, even though they describe how “player activity constructs 

‘place’ out of data” (M. Chang and Goodman 2006). Flanagan does not analyse Asphalt 

Games, but from her perspective, the critique of the game would be that even though 

Chang & Goodman note that the context is important when designing and judging a 

stunt, the randomly chosen components still derive from the game engine and not the 

context itself. In this sense, the game move begins in the database, not the place (or the 

node) it is supposed to happen in. With the Situationists and Lefebvre as analytical tool 

and referring to the Situationist practice of dérive, she investigates which role the city 

space plays in these types of dynamic artefacts, and concludes that most understand the 

urban landscape simply as an advanced game board. In this sense, she criticises current 

locative games and performances for only superficially exploring the actual location they 

are based in:  

the space of the city is utilised for play; the landmarks and streets become mere 
spaces on an existing game board, without meaning or history in their own 
right. [...] The key issue to examine with locative media and pervasive games is 
that many of these new, mediated experiences refer to and appropriate space 
while divorcing it from its meaning, history, and significance. (Flanagan 2007: 
4) 

A quite literal example of how urban space is transformed into a virtual game board is 

the game Monopoly Live (2005), which employed cabs and GPS technology to create an 

alternative perspective of London. Monopoly Live was a month-long event staged by 

Hasbro, the company holding the brand of the well-known analogue board game 

Monopoly. The event used the streets of London as game board and select cabs as the 

pieces on the board. By buying specific addresses on the online game board, participants 

were able to play a kind of automatised Monopoly where the actual cabs collected 

points to the owners of the Monopoly addresses every time the cabs passed by the real 

world addresses. Further, if a participant spotted a participating cab on the street and 

reported it with an MMS, the street was ‘stolen’ from its previous owner and put into 

the virtual portfolio of the spotter. 

Whilst playing Monopoly Live sounds like a lot of fun, the game neither transforms 

the location nor the perception of the specific location in which it takes place. Of course, 

a participant might start thinking of a specific location as the location she was able to 

add to her virtual portfolio because she spotted and photographed a specific kind of cab, 
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but the act is not initiated as a consequence of the place itself. In this sense, the player 

does not learn anything about the place because the transformation happens in game-

space; the cabs travel the real streets, but the incorporation of the GPS only acts as a 

tracking device and as an automatised way of scoring points. The GPS does not 

influence the cabs’ interpretation of the city’s streets, the players do not influence the 

cabs’ routes and even on a general level, the game does not aim to transform real life in 

any way. Thus, as an urban locative media game it does not grow out of the place itself 

and it does not meet Flanagan’s criteria of a well-constructed locative media game.  

Flanagan’s most valuable addition to the general literature on space, place and 

locations in pervasive media is her insistence that locative media have specific 

characteristics that go beyond their ability to obtain and communicate their position. In 

continuation of Flanagan’s remark that many projects (and researchers) tend to view 

locative media, pervasive computing or mobile technologies, as gadgets that primarily 

add tracking possibilities to something that is already there, it is my point that these 

technologies actually hold a lot more potential. Chang & Goodman state that “the 

medium’s power ultimately resides in changing everyday movement through space” (M. 

Chang and Goodman 2006). Following this, I would like to suggest that their dynamic 

possibilities allow for the creation of unstable spaces that can compel users to renew their 

understanding of their everyday locations in ways that may also renew the way these 

locations appear and function as urban space to others.  

As put forward in [III], Haque’s Sky Ear might be an example of this almost 

interlacing relationship between place and space, although it is not a perfect specimen. Sky 

Ear is interesting because of the way it balances between the two views on a location. It 

might even be considered as existing in the middle of the continuum between space and 

place: whilst its (infra)structure is transferable to any other location, it is still engaging 

with the current location in a very concrete manner and it does have a potential to 

compel users to renew their understanding of the space in which Sky Ear is exhibited. 

Again, it may not be the ultimate answer to Flanagan’s search for projects that “reflect 

the contested nature of the lived reality of such spaces” (Flanagan 2007: 9), but as I state 

in the paper [III] it does challenge the participant’s experience of the specific location, 

both literally and conceptually. Even though Sky Ear is not political in a straightforward 

way, it may still be closer to remediating the full Situationist heritage than most other 
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locative computing projects; at least the artefact is open for participants transforming if 

not their life (cf. Debord) then their perception of both the physical nature of mobile 

technologies and the way mobile technologies have an impact on their associated 

locations. As I also noted in [III], this transformation is made possible through an 

invitation to experience and not least explores a particular space as a network of 

relational connections only possible at that place and in that moment in which it is 

experienced.  

Creating spheres and bubbles 

Sky Ear is, however, not only about transforming the participant’s understanding of the 

space in which the unstable sculpture is performed and exhibited. It also comments on 

general mobile interface culture when it incorporates very ordinary mobile phone 

conversations into its design. In this way, Sky Ear bears resemblance to the way some 

flash mobs have incorporated mobile phone culture into the impromptu performances. 

As mentioned above, this incorporation led Nicholson to propose that flash mobs can 

also be seen as a way for participants to reflect on changes in contemporary culture by 

acting them out. In continuation of Nicholson, one could say that participating flash 

mobbers perform some sort of embodied knowledge creation, in the same way as 

Marvin describes how people in the late nineteenth century gained knowledge on 

electricity by deliberately experiencing a weak electric shock thus using their bodies as 

“a convenient touchstone” (Marvin 1990: 109).64 As I proposed in [III], the participant’s 

knowledge creation in Sky Ear is similarly (although in a much different way) embodied 

and comes into being through the participant’s experience of the tension created 

between the private sphere of the mobile phone and the public sphere of the exhibition 

space when she is compelled to make private calls while being in a large crowd. 

With regards to the tension between the space of the mobile phone and the 

space of the person talking, Caroline Bassett has written a intriguing essay on how the 

mobile phone user navigates the space between the two spaces. She suggests that it is 

more fruitful to understand mobile connectivity and the private mobile phone bubbles 

                                                

64 Marvin quotes a contemporary newspaper article reporting from a gathering at a pole when she refers a 
young woman’s reaction: “it’s something like being kissed by a young man with a bristly moustache.” 
(Marvin 1990: 109) 
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this creates in light of the dialectics between attention and inattention instead of the 

usual presence and absence. 

As we increasingly switch our attention from one place to another, [...] our lives 
become fragmented. [...but...] since attention never presumes absolute presence 
it cannot presume absolute disconnection. When I switch my attention into my 
phone, I leave some part of myself behind and as a consequence I have some 
part of myself to return to: to reconcile with. (Bassett 2003: 351-2) 

Consideration of attention/inattention rather than presence/absence [...] 
suggest an approach to thinking about (telephonic) mobility and everyday life 
that [...] produces a focus on how connection and continuity get made across 
and between different spaces. (Bassett 2003: 354) 

Bassett’s poetic way of describing the private bubble formed by the mobile phone 

conversation echoes Goffman’s more descriptive account of the private bubbles people 

form around themselves when being on their own in public space (Goffman 1966 

[1963]: 52). Furthermore, Bassett’s attention/inattention span is similar to Goffman’s 

categories of focused and unfocused interaction (as accounted for in [IV]), although 

Goffman only describes same-space interaction. In the case of the mobile phone, one 

might say that the individual on the phone is engaged in focused interaction towards the 

mobile phone and in unfocused interaction towards the immediate surroundings.  

Today the city streets are full of virtual doorways, opening into other places. 
Countless ways through, ways out, and ways in to the city space are constructed 
and de-constructed by a myriad of mobile phone owners, who transform as they 
use. (Bassett 2003: 345) 

Following Bassett’s poetic terminology, the mobile phone conversation can be said to 

open a ‘focused door’ into another space. When the door closes, the user is back in the 

space of primarily unfocused interaction. 

Two of my papers, [III] and [IV], referred to an incident I experienced in Rome 

Fiumicino Airport, where an Italian man was on his mobile phone while clearly 

signalling with his body language that he wished to be left alone. Contrary to the above 

combination of Bassett and Goffman, this man was engaged in a peculiar form of 

focused interaction towards the rest of us, but, as described in the two papers, it was a 

one-way focused interaction as we were definitely not supposed to address him.  

Even if this Italian incident is not a typical way of acting when talking on the 

mobile phone, it is nevertheless a typical example of how the mobile phone bubble also 

creates a performative space directed towards the physical surroundings. Firstly, the 
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ringing act itself is performative as a constantly beeping mobile phone broadcasts how 

important the owner is. Both Bassett (2003: 349) and Gournay (2002: 200) reflect on this 

and it is also the topic of one of Alice Wang’s Peer Pressure artefacts (2007): Wang has 

designed four artefacts exposing how digital technologies serve as image creating 

devices, one of them is the mobile phone that rings and emits text alert sounds on its 

own accord. Secondly, using a mobile phone in public space is a performative act in the 

sense that the user can be seen and heard by others which often influences the phone 

conversation as well as the immediate surroundings. By this I do not mean to suggest 

that people engaged in a mobile phone conversation in public space are humble and 

discreet because the awareness of talking in public can also result in the opposite. As 

Gournay and also Murtaug remark: 

Thanks to television and Internet, the home would ‘have a window open onto 
the world’. Because of the mobile phone, this point of view has been reversed. It 
is a bit of their intimacy that people are taking outside the home, so that the 
public is put into the position of a ‘voyeur’, involved whether it likes it or not in 
the secrets of households or couples, accidentally overhearing private 
conversations in public places. (Gournay 2002: 198) 

Using a mobile phone involves the user engaging in a verbal exchange with 
another. Yet, so much of mobile phone use in public is organised through non-
verbal action and interaction. It is suggested that these non-verbal aspects of 
phone use display the 'unwritten rules' of usage behavior in public. (Murtagh 
2001: 82) 

Gournay and Murtagh thus both argue that, in general, mobile phone conversations in 

public space make the private sphere become expressive. The interplay between the 

expressive and the secret, and the public, the private and the intimate in relation to 

conversations by help of mobile technologies was a key topic in [II]. With the Placebo 

Sleeves study, we wished to challenge the dominant paradigm of personal 

communication via mobile technologies and explore other possibilities of staying 

connected to others. We wished to explore the possibility of undiscovered doorways, so 

to speak, as much as we wished to understand the often implicit performativity 

embedded in the mobile artefacts we use for communication across spatial distances. 

Even though the study was pretty small-scale and even though the artefacts had no 

formal functionality, the study led to considerations of how mobile technologies are 

integrated into our lives and into how they affect our relations to our immediate and 

distant surroundings. We have later labelled this performative connectivity “social 
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choreographies” and explored this notion further in the workshop “Mobile social 

choreographies” held together with Camille Baker.65 In the workshop, we explored the 

different ways that mobile phones and other personal media devices serve as catalysts of 

these social choreographies. Following Bassett and Gournay’s thoughts, one could say 

that we explored the nature of the doorframes and the dynamics of 

voyeurism/exhibitionism, respectively, of public use of mobile phones in particular and 

personal media devices in general. The obvious difference between the personal media 

device and the mobile phone is the difference in connectivity, as the former is able to 

open up to your own space and the latter is able to reach out to another space.66 As 

Bassett remarks:  

I find new perspectives [on space], and not only because I can be reached on 
my mobile phone but also because I can use it to reach out. (The difference 
between the mobile phone and the Walkman inheres in this distinction; the 
mobile, unlike the Walkman, offers the possibility of remote intervention). 
(Bassett 2003: 345) 

Bassett’s notion of “remote intervention” is interesting because it implicitly touches upon 

Hall’s observations on how people hesitate to intervene in each other’s bubbles: “In fact, 

a stranger who intrudes, even for a specific purpose, acknowledges the fact that he has 

intruded by beginning his request with ‘Pardon me, but can you tell me...?’” (Hall 1966: 

145). Compared to Hall’s analysis of same-space behaviour in the 1960s, Bassett’s 

remark points towards a key characteristics of the mobile phone: it intrudes and 

intervenes. And whereas same-space interventions are generally slightly awkward, 

interventions over the mobile network are far more accepted. One could argue that the 

very concept of the mobile phone is to enable interventions since it enables connections 

everywhere and in any situation, but it is notable that the difference in the two situations 

might be media specific. This thesis is further strengthened if we look at mobile services 

                                                

65 Danshögskolan (University College of Dance) in Stockholm hosted the “Close Encounters” gathering 
open to professional choreographers. The conference was concerned with how to perform artistic 
research and five concurrent workshops were held over 5 days. With Susan Kozel as principal group 
leader, the three of us explored the social interactions and social choreographies of personal mobile 
devices together with seven highly motivated participants, improvising movements and creating short 
movies about their experiments and observations. 
66 However, with more and more mobile phones becoming media players as well, the difference between 
the two types of devices is slightly blurred. Even though the difference does not lie in the device itself but 
in the way it is used, there is a fundamental difference between one device controlling it all (thus 
automatically muting the music when the phone rings) and two devices each controlling a function (thus 
making it easier for you to ignore the phone if you are listening to a particular good tune). 
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like Imity that aim to connect same-space people through their mobile phone. Describing 

itself as a “pocket radar”, Imity is “an open-source mobile social networking platform 

[...] Users can detect nearby members via bluetooth and send basic profile information 

to their phones.” (imity.com). With Imity installed on your mobile phone, you are thus 

able to see other users (both real-life friends and real-life strangers) within your phone’s 

Bluetooth range (which is about 30m). Designed to facilitate real-life meetings between 

online acquaintances, Imity thus serves as a hybrid between Hall’s and Bassett’s 

descriptions as it enables people to intervene in same-space people’s movements but 

only if they belong to a remote-space group of people; to the inner circle of tech-savvy 

Imity users. 

Returning to the parallels between the dynamics of the mobile phone and the 

seclusion afforded by the personal media device as remarked by Bassett, a key similarity 

is that both types of mobile devices create temporary and mobile bubbles for the user to 

travel in. The social choreographies surrounding the mobile phone thus also largely 

cover the way personal audio devices are used as creators of ‘safe spots’ in public space; 

a matter that both Bull and Thibaud have conducted extensive research on.  

The user does not perceive herself as being ‘alone’ but understands that neither 
is she ‘really there’. Using a personal stereo makes her feel more secure as it acts 
as a kind of ‘boundary marker’ for her. (Bull 2000: 33) 

 This new nomad is here and there at the same time, transported by the secret 
rhythm of his Walkman and in direct contact with the place he’s walking 
through [...] we see him fully absorbed in his sonic universe, whereas just one 
more step, a scream, or a glance is all it takes to bring him back into contact 
with his surroundings. (Thibaud 2003: 329-30) 

Both Bull’s and Thibaud’s studies show that it is quite common for people to bury 

themselves in music in order to avoid extensive contact with strangers. But, like Bassett, 

especially Thibaud shows how this avoidance is not as radical as Joe Malia’s knitted 

hoodie-scarf Public Private analysed in [III]. The seemingly completely immersed user is 

not absent, but as Bassett says directly and Thibaud indirectly, she has her attention 

elsewhere. So even if the music is filling out most of the aural spectrum through the 

headphones, this does not mean that her perceptual capacity is filled. However, as 

Cranny-Francis remarks on this matter when reflecting on Bull’s research, it does mean 

that the user refuses to let herself become absorbed in the surroundings: “the personal 
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stereo can function as a mechanism of resistance, enabling wearers to choose not to dip 

themselves in the social world around them.” (Cranny-Francis 2007). 

Bull (2000 ; 2003)and Thibaud (2003)further investigate how people personalise 

their surroundings by help of their personal stereos.67 They both investigate – Thibaud 

with a more theoretical focus – how listeners create little personal, private and secret 

bubbles when moving through urban space and how their mobile device serves as an 

interface easing the transition between private and public space.  

Using a walkman in public places is part of an urban tactic that consists of 
decomposing the territorial structure of the city and recomposing it through 
spatio-phonic behaviors. (Thibaud 2003: 329) 

                                                

67 So far I have used the term “personal media device” but I will here use Thibaud’s and Bull’s term 
“personal stereo”. Today, most personal stereos are capable of showing video while this was not the case 
4-5 years ago when Bull and Thibaud both published their research. I don’t know if they would focus on 
the video aspect of today’s devices if they were to conduct similar studies again and for my argument here, 
it is not relevant either. 
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Like Manovich suggests that we understand augmented space as an architectual matter 

(Manovich 2006), Thibaud likewise suggests that we use architectural terms to 

understand the practice of using personal stereos. He describes how users shift between 

public, private and secret spaces when they use music to cross different kinds of 

thresholds between the brick-and-mortar spaces and the perceptional spaces created by 

help of their choice of music. Thus, Thibaud describes the role of music in the same 

terms as the brick-and-mortar spaces when he assigns music the role of being key 

Figure 3: A poster advertising the Escape Walkman by Sony. Photographed in the 
London Underground South Kensington Station in January 2007 (sorry for the not 

so perfect quality) 
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elements in creating perceptional doors, bridges and interchanges between the three 

kinds of personal space that I accounted for above.  

The investigations of Bull and Thibaud are manifested in a poster advertising 

the Escape Walkman by Sony (see figure 3). As the following analysis will show, the ad 

pinpoints many of the aspects mentioned above when it addresses the desires and 

dreams concerning the perfect personal mobile device for the contemporary commuter. 

Surrounded by other passengers, a man wearing jeans and a long-sleeved grey t-shirt is 

seated on a train. The man is different because his body has no skin, flesh, blood, hair or 

eyes. His fellow passengers look bored with a touch of stress, and aside from one person 

reading a newspaper, all are staring into the void. Especially a woman in a white shirt 

right behind the body-free Escape user stands awkwardly, but is at least not looking at 

anyone, not seeing anything. Situated between several bodies of flesh and blood wearing 

business suits, he is a body without a body.  

Escape is a noise cancelling walkman, able to not only play music through the 

headphones but also, while playing, eliminating almost any background noise due to an 

implementation of the sound phenomenon of phase cancellation68. This makes it 

possible to listen to music at a low volume, thus effectively minimising damage to the 

ears. However, this ad is not about still having intact hearing at an age of 34. It is about 

escaping from the constant awareness of not being alone or on your own in a crowded 

world. Or rather, it is about being able to be in the middle of the hubbub of urban life 

whist still having a private sphere. 

The campaign targeted the London Underground, which is characterised by 

being crowded, busy and noisy. In the hustle and bustle of London’s underground 

stations, most people wish they were somewhere else. Travellers spend their time 

reading a book or a newspaper whist listening to music through their mobile music 

devices, even though the latter is especially hard given the volume of the place. Sony’s 

Escape delivers a solution to some of these annoyances. First of all, it offers a possibility 

for the listener to actually listen to his music while travelling. With Escape, music is no 
                                                

68 Phase cancellation takes advantage of the fact that sound consists of waves and that waves can interfere 
with and effectively eliminate other waves with same amplitude but opposite polarity. Having been used 
for many years in high-end headphones (primarily bought in planes due to the fairly constant noise level 
and noise pattern in planes), the technology is now spreading into low-end headphones and in this case 
into the player itself. The noise cancelling device picks up sound from the surroundings reverts the waves 
and immediately transmits these reversed waves on top of the sound pattern of the music. This way most 
background noise disappears. 
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longer only heard in fragments and ear drums are no longer maltreated. Escape does 

not drown the noises from the outside world in more noise, it actually and effectively 

eliminates the outside world from the listener’s senses, leaving him to concentrate on his 

own music, his own thoughts and his own life.  

The ad tells a story of the realities of modern, urban life and it most importantly 

advertises a technology which makes this life liveable. From this perspective, the train 

passenger is not only shutting the world out; his surroundings are, effectively, 

disappearing from his senses to such an extent that he is also disappearing from the 

world around him - like a technologic version of the ostrich’s head in the sand. He is 

able to perform necessary tasks (transporting himself from A to B) whist relieving himself 

of unnecessary burdens as his mind is freed from the boring and to some extent also 

intimidating everyday. In the ad, the free mind furthermore brings a free body as it sells 

the possibility of escapism bordering on teleportation. 

It is thus a story of being cutting edge and hip by disappearing into yourself. 

Being a couple of milliseconds behind the sounds of the world (due to the lag of phase 

cancellation), you are nevertheless effectively in front when using Sony’s Escape. The 

device leads the way to a new sort of privacy in urban space, based on technologically 

enhanced and individualised auditory private spaces, where sounds from the constantly 

bleating world are not able to reach you. 

The normal full-size and tremendously expensive noise-cancelling headphones 

will make you stand out in comparison to everyone else’s in-ear headphones that 

effectively disappear into the ear, exposing only the (often iPod white) cord. Sony’s 

Escape will, however, not make you stand out; as illustrated in the ad where no one is 

looking at the jeans-clad man, people will not take notice. Normally, an ad would be 

about standing out in a crowd, about making an unforgettable impression on people, 

but here in the crowded everyday, where people and sounds are everywhere, it is 

suddenly more desirable to be the Average Joe dressed in jeans and white t-shirt; the 

‘weekend suit’ of business-men. Breaking the dress code stresses the listeners 

individuality and freedom from the hustle and bustle of the urban everyday as he is not 

being measured against anyone. He has not only escaped from the sound inferno of 

urban living, he has also escaped from conventions and expectations. He is not only 

more individual and more true to his own agenda, to his inner self manifested in his 
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favourite music, he also inhabits his own private space in an environment that is 

otherwise constantly crowded and filled with traces of other people’s lives. 

Sony is primarily advertising a technological means of performing Goffman’s 

civil inattention which was explained in [IV]. The device enables the listener to be present 

without being present; to preserve the feeling of being strangers even though private 

spheres are physically being violated. In his excellent and thorough paper on how 

people ride an elevator, Hirschauer investigates this practice of keeping up strangeness 

as he accounts for the informal rules managing people’s private space when in public. 

[...] the proxemics of bodies does not seem to be the biggest practical problem 
of elevator riding. Nothing needs so much space in elevators as looks. Just 
where shall one deposit them? At the floor, the ceiling, the tip of one’s toes, 
fingernails or bag? In the elevator looks become an object, something that needs 
place instead of placing other objects. The more the eye is frustrated as sensory 
organ (i.e. in its capacity of experiencing) by the elevator’s architecture, the 
more it is focussed on its communicative function (looking)—but mostly without 
a corresponding communication need. (Hirschauer 2005: 52)  

The frustrated eye is obvious in the ad where the de-bodied Escape user is looking 

straight at us in a picture which seems to be taken from our viewpoint69. We are just as 

exposed in front of the ad as we will soon be in our own train, where we will be looking 

everywhere but at each other. Hirschauer hightlights how civil inattention is both a state 

and a cumbersome practice (Hirschauer 2005: 41-42). Following this, the ad quite 

archetypically plants a desire for which it also delivers solution as it promises to assist in 

accomplishing the state of civil inattention: The walkman’s automatised and constant 

practice of adapting to the surroundings will automatically lead to a state of civil 

inattention. In this sense, the ad is hinting at how using this particular music player 

would have provided relief from the situation we will soon face when we board a train at 

the platform further down the tunnel. Next time, we could have our own little bit of 

highly desirable private space when we make our way to the crowded underground 

train, but now we instead have to face, or rather not face, our fellow passengers.  

Recalling Hirschauer’s account of the frustrated look in the elevator because 

catching someone’s eyes would instantly burst the bubble, Sony’s Escape points at a 

seemingly bullet-proof solution as the insulated and protected environment enables the 

Escape owner to become absent even though he is present. However, Bassett’s, Bull’s, 

                                                

69 The direction of the look can be told from the location and angle of the headphones in the invisible 
head. 
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Goffman’s and Thibaud’s analyses of the way people use props to create and not least 

maintain a private bubble around themselves in public space, no matter how small the 

actually available space is, suggest that Escape will actually not solve that particular 

problem. Where Sony’s Escape tries to solve the problem by showing how music can 

make you forget your surroundings, Bull and Thibaud’s studies show that this may be a 

dream to never come true when they agree with Bassett’s preference for speaking about 

attention and inattention instead of presence and absence. This is where the mobile 

devices with screens can come into play: it provides instant relief since these tiny 2” 

screens provide a personal resting space for the frustrated eye. In most western urban 

spaces, the little screen is either the screen of an iPod or, even better, a mobile phone. 

The mobile phone is better because it also sports a keyboard to type on, thus keeping 

your hands fully occupied as well. In Singapore, however, the PSP seems to be 

ubiquitous even though the underground trains and train stations actually provide 

excellent mobile network coverage and sometimes even free WiFi. The PSP probably 

beats the mobile phone in popularity because a game in itself affords immersion.70 In 

London where the luxury of wireless coverage of any kind is not available in the 

Underground, many people nevertheless write text messages to be sent when they 

resurface; or at least they pretend to be preoccupied with writing important messages. 

                                                

70 This is contested ground but amongst others, Csikszentmihalyi’s theory of “flow” uses games to explain 
how some people are sometimes fully immersed in their actions. (Csikszentmihalyi 1991) 
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8. Closing 

I find my way through unknown terrains by help of the connectivity offered by a 

personal satellite navigation device. I plan an exhibition by Skyping with a friend sitting 

in an internet cafe six time zones away. I am able to read my email on every mobile 

device I own, and I frequently chat with and receive text and picture messages from my 

local and global friends as we keep in contact by means of our laptops and mobile 

phones. I am a proud member of the Facebook group “I use my cell phone to see in the 

dark”. I own three iPods and my current mobile phone is branded as a walkman, whilst 

also being a true gizmo in Bruce Sterling’s sense (Sterling 2005) because it can do more 

things than I will ever figure out. I photograph my daily experiences and blog my 

geotagged pictures or MMS them to my friends. And I record strange sounds 

encountered in unfamiliar places so that I can play them to myself, friends and family 

when I get home. These are some of the ways that I currently use computational media 

on a daily basis, and I am not particularly unique in this respect (cf (Townsend 2008)). 

And even if I am probably outdone by teenagers, who are by far the most frequent users 

of new technologies (cf Lee (2005), Goggin (2006) and many of the essays in Ito (Ito et al. 

2006)), my retired mother also carries out many of the abovementioned activities on a 

daily basis. 

Clearly, as Bell & Dourish (Bell and Dourish 2007) argued, we are already living 

in a pervasive computing culture, even though it neither looks like the one envisioned by 

Weiser in the 1990s nor like the one promoted by the current technologists speaking of 

pervasive computing in future tense. As I accounted for in chapter three 

(Artefactualities, New interfaces), Bell & Dourish insist that it is important to recognise 

that pervasive computing is not the future, but the now. If we do not recognise this, we 

will keep believing that problems will eventually “simply disappear of their own accord” 

(Bell and Dourish 2007: 134) because we essentially believe in technology’s enabling factor, 

as Strathern (1996)pointed out. In this sense, Bell & Dourish are in line with Strathern 

because they also advocate that we, the reseachers of these new technologies, will simply 

have to accept that enablement and consequences are in fact chiasmically intertwined. 
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New technologies will have to be designed with this in mind, instead of clinging on to 

the hope that at some point a technology will be invented which solves all problems. 

 Bell & Dourish further advocate the idea of ‘messiness’ as opposed to the 

dominant vision of seamless and invisible pervasive computing, because people “will 

always be assembling heterogenous technologies to achieve individual and collective 

effects” (Bell and Dourish 2007: 139). To put this point slightly differently and tie it into 

the general approach of this dissertation, my doctoral work has been investigating the 

extent and plurality of this messiness. I have been concerned with examining the 

dynamics of interface culture in the age of pervasive computing and I have done so by 

analysing aesthetic artefacts that engage the consequences and the messiness of new 

technologies and new interfaces. Thus, I have investigated how ‘messiness’ is an 

inherent part of the materiality of pervasive computing. My aim has also been to reach 

an understanding of how digital aesthetics can play a role in this examination of the 

dynamics between the present and the future (and often also the past) technologies and 

their effects. 

In my doctoral work, I have focused on establishing an aesthetic perspective on 

pervasive computing and, as such, I have contributed to the understanding of an area 

still in the making. This dissertation reflects how I have approached the phenomenon 

from three interdependent research perspectives (analytically, historically and 

experimentally), which are all present in the six enclosed papers. The papers address 

various aspects of digital aesthetics in the age of pervasive computing and contribute to 

my examination of ways to understand the relations between pervasive computing 

technologies and contemporary culture. Furthermore, this part one has aimed to discuss 

the foundations of my doctoral work as well as providing a contextual framework which 

highlights three common denominators central to the aesthetics of pervasive computing.  

Chapters two and three provided a foundation for my doctoral work by 

discussing the tensions between art, design, computing, new interfaces and interactivity. 

It thus accounted for the multiplicity of ways in which the term aesthetics is becoming 

increasingly important in interaction design. Chapter four served as a bridge to chapters 

five, six and seven, which provided a recontextualisation of my enclosed papers in light 

of three recurring topics. Thus, chapter five addressed how the notion of transparency, 

which has been central to interaction design and HCI for at least the last 30 years, is 
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deconstructed in pervasive computing due to a re-negotiation of the meaning of 

automation and perceptible signs. The most prevalent paradigm in pervasive computing 

has been that it will finally be possible to design the ideal computer that will disappear 

into the walls (figuratively as well as literally speaking), thus serving as a modern version 

of the invisible servant. The chapter provided a critique of this paradigm and 

demonstrated how several aesthetic artefacts are instead deconstructing or re-

interpreting the notion of interface transparency, thus expressing that representation is 

in itself an interesting material to work with. Chapter six took this discussion of 

representational signs and automation even further when it addressed the growing 

interest for computing intimacy. By addressing three levels of computing intimacy 

(extending the body, touching the body, and finally the ‘ultimate’ touch or intimacy in 

computing sex), the chapter provided an account of the current interest in mediating 

and augmenting all senses of the body. The chapter further criticised the idea of sign-

free communication in the sense that many designs augment the whole body in an 

attempt to establish a direct connection, devoid of semiotic (mis)interpretations between 

two or more individuals. Through the metaphor of touch, the chapter argued that 

embodied communication is already, and can be even more so, about communicating 

with distinct signs, and that this is an interesting trip which research in pervasive 

computing should embark on. Chapter seven was concerned with mobile interface 

culture as this is one of the primary features added to computing when it becomes 

pervasive. The chapter analysed two significant effects of the mobile aspect of pervasive 

computing as it demonstrated how the fact that we are now always able to personally 

augment our experiences at all times effects a reconfiguration of our understanding of 

space and place. Firstly, it alters our understanding of physical locations and the chapter 

provided a critique of the way most locative media projects augment locations. 

Secondly, the chapter accounted for the ways that personal and portable media devices 

contribute to the individuals’ composition and configuration of themselves when in 

public space. Finally, the chapter analysed a poster advertisement and showed how this 

advertisement is selling a dream of how technology can enable full individuality. More 

importantly, the advertisement sells the dream of a device that will enable us to escape 

from urban surroundings which are not only crowded with people but also with signs of 

..107..



 

automated pervasive computing aiming to augment every aspect of contemporary 

interface culture. 

My doctoral work demonstrates how pervasive computing often implicitly 

addresses desires and wishes for technology’s potential to enable (cf. Strathern) actions 

that are now impossible. These desires are not new, but they find new ways to 

materialise as technology changes. Despite the many efforts made to make any new 

technology better than the previous technologies, thus eliminating the less desirable 

consequences, not all consequences can be eliminated as also Strathern points out. For, 

as it happens, new technologies are both a matter of effects and consequences and a 

matter of how they reconfigure the larger perspectives. My dissertation has aimed to 

show how my doctoral work provides a much needed aesthetic perspective on pervasive 

computing through examining technology as both a configurer and a configurant of 

contemporary culture as it is expressed in the tension between aesthetics and 

technological progress. 

On a final note, I would like to underline these points by demonstrating, in 

pictures, how the rapidly disappearing age of the personal computer can be spotted in 

the city’s streets flooded with evidence. 
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ABSTRACT 
Departing from an analysis of the computer's indeterminate 

location between medium and machine, this paper problematises 

the idea of a clear-cut interface in complex computing, especially 

Augmented Reality. The idea and pratice of the interface is 

derived from the medium as a representational surface and thus 

demands the overview of an autonomous consciouness. Instead 

we introduce the term interlace, a mingling of representational 

and physical levels, thus describing the computer's ambiguous 

blending of imaginary and real. The proposition is demonstrated 

through analysis of different recent art works, especially 

Phunsombatlert's Path of Illusion, Dobson's Blendie, the Canadian 

collective Whisper and Rinaldo's Augmented Fish Reality. 

Keywords 
interface, aesthetics, art, augmented reality 

1. INTRODUCTION 
Path of Illusion by Thai media artist Bundith Phunsombatlert is a 

thought-provoking work of art. It consists of five stanchions 

resembling old fashioned street lights (1.1). Each of their bases is 

circular and is connected via a metal support to a top made out of 

a transparent glass globe. The five stanchions vary in height, the 

smaller being about one meter and the higher about the double. 

Each base is constituted by a circular, purpose-built keyboard 

having only few recognisable sequences (e.g. qwerty). The layout 

of the keyboard has only few similarities to ordinary keyboards, 

but still the user is not left in doubt about the usage. The glass 

bowl serves as a screen by use of a red laserbeam, displaying the 

user's keystrokes as red text on the inside of the bowl. Each bowl 

has room for only one line of text, so typed text is quickly 

replaced by other characters. 

In Path of Illusion, the interface is distorted and displaced given 

that the input and output technologies in the work are split, thus 

suddenly making the user's physical participation in the work very 

obtrusive. Only by assuming an awkward  posture – sitting on the 

floor, folding the body over the keyboard and turning the head out 

of joint in order to be able to see the screen  suspended two meters 

over the ground – it is possible to see what is written on the 

already barely decipherable keyboard. Path of Illusion does its 

utmost to disillusion its user and show her that an interface is by 

no means transparent in neither a physical nor a usable way. 

Kelly Dobson's Blendie (Figure 1.2) emphasises this even more. 

Here the interface as we know it seems to be completely 

eliminated in that neither screen, keyboard nor any other kind of 

known interaction tool is present. Blendie is a voice-controlled 

blender, and is thus controlled by the use of the user's voice 

instead of hand and even more absurd, Blendie only responds to 

blender like sounds. In order to make Blendie spin the user herself 

has to sound as a blender: Making the knives spin quick demands 

a screech, making them spin slow, demands a hiss. So Blendie has 

no traditional interface. Not only is the screen and the keyboard 

eliminated but usual civilised communication protocols are 

replaced by a machinic grunt, closer related to body and ear than 

hand and eye. But who says interfaces have to be concerned with 

screen and keyboard or even that an explicit interface is 

necessary? In these two works, the where and the how of the 

interaction between computer and user are easily determined but 

if we regard the interface as a plain surface for communication, it 

has disintegrated. Here, the interface is not a physical surface 

clearly separating system and user, rather it forces system and 

user to merge in a completely different way than for example the 

concept of transparency through use [2]. In Path of Illusion, the 

user is physically placed in the middle of the system instead of in 

front of it and in Blendie, the user has to imitate the system's way 

of functioning. 

 

 

Figure 1.1. Path of Illusion by Bundith Phunsombatlert 

 

 

Figure 1.2. Blendie by Kelly Dobson 
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In this paper we will investigate interfaces centering on 

challenging users' bodies and perforating the known limits of the 

screen. We will argue that the concept of the interface makes little 

sense in those instances, because the meeting point between user 

and system can no longer be distinctly defined, but is instead 

indefinably spread. User and system are weaved together, thereby 

turning the digital interface into an interlace. 

2. A SPLIT HERITAGE 
In order to qualify our critique of the current interface term we 

consider it appropriate to outline characteristics of the computer in 

comparison to its predecessor artifacts. For this purpose, we will 

discuss the duality between (and separation of) machine and 

medium as it can be seen in earlier artifacts. The computer, 

however, revolts against this paradigm of separation, thus also 

questioning the term interface. A decisive characteristic of the 

computer is namely that it in a novel way dissolves the gap 

between medium and machine, as it with equal right can be seen 

as either one or the other. We will use this discussion in order to 

clarify our distinction between interface and interlace, the latter 

being the term we will argue for later. To us, the term interface is 

still closely connected to the idea of the medium as we know it, all 

the way from text-pages to TV screen: as a surface for 

representation. The machine, however, is neither a surface nor 

representational as it functions directly in the real world. The 

computer's novel contribution to the discussion of medium and 

machine is that it merges the two; symbolic exchange and 

mechanical effect. Or, if you like: idea and reality. And it's the 

computer’s reality side, its interplay with the real world including 

specifically the human body, which awaits unfolding. An 

unfolding that will question the notion of the interface. 

2.1 Machine and medium, a dualism 
Until far into the 1900s, the two culturally created phenomena, 

machine and medium, were mostly clearly separated [15] (Figure 

2.1). The machine and its technology could be understood as 

paraphernalia that participate in and facilitate physical occurences 

– that move, transfer forces, transform materials. A mill grinds 

into flour; a locomotive gets a train to move; a lamp casts rays on 

the real surroundings. In contrast to the machine’s direct 

interchange with matter the medium, a culturally created passage 

for signs, stands at a fundamental distance to reality, in that it only 

renders this in the form of an imaginary presence which 

substitutes an actual lack of things. Rather than a tangible 

presence of something physical a re-presentation enters which fills 

out the vacuum after the absent reality. A book page may expose a 

love meeting which never happened; television may show present 

but distant war events etc. To be sure, just like the machine's basic 

function, to work, the medium could be directed at action, but in 

that case this action can only be instantiated through the necessary 

relay, consciousness, which first then, via the intermediary of the 

body, can resort to action; whereas the machine can work directly 

on matter. Excepting certainly outstanding exceptions, the letter, 

the telephone and the spoken language (the tongue and the galate 

as sign passage), the dominant characteristic of the medium is 

furthermore that it is marked by oneway communication – a 

tendency that has also marked the machine until the invention of 

steam power which is dependant of a feedback loop between 

machine and surroundings. 

 

Figure 2.1. 

 

Figure 2.2. 

 

Figure 2.3. 

Even though machine and medium have different relations to 

physical reality they can still possess an inkling of the other part: 

the machine can have a 'media surface' in the form of for instance 

buttons with the instructions 'turn on' and 'switch off', but this 

surface is then fairly simple and bound to the underlying machine 

function. In the same way, the medium, for instance radio or 

television, may be even emphatically sustained by a machine, but 

this sustaining still cannot be converted to a proper function 
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beyond the relay of consciousness. You cannot give an irritating 

tv host a slap in the face through the screen, you must chase her 

up in the real world (if the steam hasn’t left you in the meantime).  

Analytically, it makes sense to compare this work-division 

between machine and medium with the division of functions seen 

in more complex organims, par excellence the human being. In 

this sense, machine and medium can be understood as prostheses 

for functions of the organism. Thus, the dynamics and material 

transformation of the machine can be seen as a facilitation of the 

body's organism, which is also concerned with movements and 

material interaction with its surroundings (for instance respiration, 

eating, metabolism, transpiration, copulation). Similarly, the 

medium's semiotic substitution for a reality that is either far away 

or non-existent can be seen as an artificial extension of the 

organism's sensorial apparatus and brain which also generate an 

inner imaginary world that fills up the place for an, in different 

degrees, bodily absent world (Figure 2.2). More precisely, the 

medium constitutes a prosthesis for hearing and sight – senses 

which quite verbally relate to remote realities. Conversely, smell, 

taste and touch – senses registering relationships in the nearer 

surroundings – are lacking mediating prostheses.
1
 This concrete 

sensual division between far and near at the same time implies a 

just as tangible duality between up and down, ideal and material; 

whereas hearing and sight are placed uppermost in the head, in 

immediate closeness to the intellect that generates imaginary 

conceptions of their data, the sequence taste and touch, implies an 

accelerating approach to the domain of the body and matter 

(Figure 2.3). 

The dualistic suspension between these two horizontal couplings – 

at the bottom machine-body, at the top media-remote senses-brain 

– is not only a result of harmless analogies but could be said to be 

closely involved in the development of the Cartesian gap between 

consciousness and surrounding world. For the media's substitute 

reality and often clear localization to a plane (cf. text pages, 

pictures, photographs, screen images, and also theatre scenes and 

concert platforms [11: 95] ) acquire status as an epistemological 

master metaphor for the sense screen. From Alberti and Leonardo 

to Descartes and Kant, the sense screen separates the consciouness 

from the real world, thus forcing the consciousness to be content 

with regarding it from a more or less fraudulent distance. In this 

absolute separation a subject-object logic arises in which the 

subject oscillates between being passive observer (the screen as 

transparent window [1]) and sovereign constructor of reality (the 

screen as mirror [1]). Nonetheless, the common denominator is a 

subject encapsulated in its own hermetically sealed consciousness 

making the subject incapable of entering an equal interaction – a 

proper relation – with the object. 

2.2 The gap disappears 
With the arrival of the computer, however, there should be rich 

occasion for revolting against this paradigm of separation. A 

decisive characteristic of the computer is namely that it in a novel 

way dissolves the gap between medium and machine, as it with 

equal right could be seen as either one or the other (Figure 2.4). 

                                                                    

1
 Here we are not regarding re-creation or description of the 

remote senses through media (for instance smell experiences 

described in text, musical renderings of touch) as being 

prostheses. 

 

Figure 2.4. 

The interface thus emerges on the one hand as a mediatic surface 

of representative signs, all of which translate an abyss of 

underlying and more complex computer codes. This multi-layered 

hierarchy of codes can be followed right down to the 0's and 1's of 

the bits which on their turn are translations of the electric on-off 

mechanisms. In this way even the physics of electrons can be 

semiotically framed. On the other hand, the computer can also be 

seamlessly coupled with machines that bring about movement and 

transformation in the real world. In this sense it can be considered 

a machine whose on-off mechanisms and superstructures are 

mechanical all the way up to the uppermost layer, the interface's 

representation. The interface thus only appears as an illusion, 

presenting itself to our consciousness as semiotical in nature, 

although it is in 'reality' mechanical. Already in the interaction this 

is demonstrated, since activation of the correct buttons cause 

things to happen: Putting an artifact into an iconical shopping 

trolley (the representation of the medium) on the screen could thus 

turn out to be imaginary only for a superficial consideration, if the 

computer and its network is coupled to a robot which actually puts 

the artifact into a shopping trolley (the reality of the machine). In 

the words of computer scientist Paul Dourish: 

"It may be abstraction that make computer systems manageable 

and allows us to use them as complex simulation environments for 

both abstract problems like logical proofs and real problems like 

weather prediction; but it is implementation [which] makes them 

tools that actually get things done, from printing books to 

controlling air conditioning." [3: 140]  

Where then does reality's direct, non-interpretative interaction 

between objects and forces cease, and where begins the symbolic 

interaction in which objects and forces are not only 'themselves'  

but refer to something else? Here, our point shall be that an 

absolute gap doesn’t exist, that the computer is paradigmatic for 

the emergence of a new cultural condition understanding of the 

world in which actions and things are woven inextricably together 

with a net of representations – an interlace – just as 

representations participate in the world they represent. This 

understanding of signs as active – as units that work – could be 

considered a verbal realization of the deconstructive idea of the 

generation of significance as event. One could also connect this 

understanding with the newly discussed performative turn, if 

performance implies that significance is created through action 

and vice versa [7]. In a more narrow perspective of computer 

history it is at least characteristic that the computer was 

theoretically promoted by cybernetics, the area of knowledge 

which describes complex systems – from machines to organisms 
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to weather – in informational terms, which is to say, again, that 

machine flows together with signifying [5]. 

3. THE INTERLACED INTERFACE 
As a consequence of the computer's indeterminable location 

between medium and machine, representaion and reality, the job 

of the interface is difficult. Taken at face value, the interface 

implies a surface separating the computer's and the user's world 

with surgical precision. The surface between (inter) the two 

separate worlds thus becomes a connecting link mediating the 

system's actions to the user and vice versa. Or, in the words of our 

statement above: An interface is where the computer's complex 

blending of semiosis and machine manifests itself as a distinct 

representation to which the user's consciousness can react, since 

she is part of an interaction (normally with mouse, keyboard and 

screen) where the representation is now perforated, thus becoming 

a machine. 

Judging by the current computer which is built on the same looks 

and principles as in the beginning of the 70's [3], this sterile 

separation between computer and user is rather unavoidable. 

Despite the interaction of the interface – that you can 'enter' the 

computer just as it reaches out into the user's world – the interface 

is primarily shaped like a good old fashioned medium. A bottle 

neck of information directs itself towards the user's consciousness 

and remote senses, thus cutting off the near senses, the major part 

of the body as well as her physical and social reality. Yes, 

Microsoft's logo is boldly blowing in the wind but still it is just a 

window, hence a late descendant of Alberti, the Renaissance 

humanist’s metaphor for the medium par excellence, the screen of 

the picture [1]. And regardless of the number of open windows, 

only one window at a time can be active, i.e. be allowed to be in 

the center of the user's attention. Her embodied attention can on 

the other hand only be directed through her fingers, which are 

disciplined by such unbodily and specialized motor functions that 

often paradoxical strain injuries emerge. 

But can the human-computer meeting place actually be located to 

such a shiny window surface, or rather: Is such a surface the best 

way of describing and especially implementing the meeting 

between computer and user? (see also [8]) The interface appears 

to be a passageway of such a mutual penetration that it can be 

likened to the sensuous stone sculpture The Kiss (1912, Figure 

3.1) by Brancusi, one of the founding icons of modernism. In the 

embrace of the cubical figures the area between their faces, the 

interface, seems here to be dissolved, or rather to be tranformed 

into a third common figure which include both of them – such as 

is explicited in Brancusi’s development of the motive in the Gate 

of the Kiss (1935-37, Figure 3.2) where the eyes of the kissing are 

transformed to huge cyclopic eyes in the surrounding bipartite 

pillars of the gate. In the same way, instead of being a surface, the 

interface between computer and user thus becomes an area, a grey 

zone; not quite computer, not quite user. Path of Illusion and 

Blendie both bring this indefinable character to life through their 

criticism of the familiar interface, Path of Illusion through 

geometrical distortions of the flat surface, Blendie through 

replacing the surface with sensors, thus substituting spatial with 

acoustic control. 

 

Figure 3.1. The Kiss (1912) by Brancusi 

 

Figure 3.2. The Gate of the Kiss (1935-37) by Brancusi 

3.1 Virtual and Augmented Reality  
When looking further than the logic of the screen in order to 

understand the meeting between man and machine, we are led in 

two directions: Virtual Reality and Augmented Reality. Virtual 

Reality can be said to adhere mostly to the disembodied logic of 

the medium, in that the leading Utopia has been to bring man into 

the imaginary space of computers. Easily caricatured is the user 

who –  equipped with body-clinging if not body-covering tools 

like stereoscopic glasses, headphones, data gloves and data suit – 

becomes capable of seamlessly interacting with the computerised 

illusion. The comic potential is a result of the inelegant and rather 

body-alien equipment currently being top-end, but as the 

equipment becomes more sophisticated and is able to become 

closer connected to the body, even actual physical interaction with 

remote places (tele-presence) becomes possible, thus making 

comic relief redundant.  

If Virtual Reality aims at embedding the user in the computerised 

world, Augmented Reality – our focus here – aims at the opposite: 

to embed the computer in the user's world. In this vision of the 

meeting between human and machine, the meeting thus happens 

on the premises of the user in her locality, in that the computer, or 

rather a swarm of computers, spread out into our surroundings 

augmenting or enhancing its functionality. Even purely analogue 

artifacts are thus given digital properties, enabling them to 

exchange information, be contextually aware and act 
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independently – enabling the mobile to turn off if the calendar 

knows I'm in a meeting. Augmented reality has a whole spectrum 

of ways to invade our surroundings. In one end of the spectrum, it 

disappears completely, arranging everything behind the scenes, 

thus making us almost unaware or unconscious of its existence 

and actions on our behalf (invisibility, also called calm technology 

(see [16])). In the other end, technology/computers can be 

physically covered up but still being highly present through the 

many choices and utilizations offered to the user (visibility). The 

use situation – i.e. the user's ability to and consciousness of the 

interaction in itself – is thus decisive when defining the standpoint 

in the spectrum. 

In the invisibility end of the spectrum, the domain of calm 

technology, conscious interaction has disappeared in the sense 

that the user is not supposed to make conscious choices on 

controlling a computer. We are far away, though, from the 

average realities of computer use, where the goal admittedly is 

transparency through use, because you are supposed to focus on 

the goal and not the means. Interaction in this case will 

nonetheless often be directed towards the means, as when moving 

an 'ergonomically designed' plastic box on a table in order to 

move an arrow on a screen. The succeeding of the disappearing 

computer is Norman's business in The Invisible Computer [14] 

where he debates the subject on the assumption that the designer 

must focus on the user instead of the possibilities of the 

technology: 

"I don't want to use a computer. I don't want to do word 

processing. I want to write a letter, or find out what the weather 

will be, or pay a bill, or play a game. I don't want to use a 

computer, I want to accomplish something. I want to do 

something meaningful to me. [...] I want computing that fits my 

activities. I want the technology hidden away, out of sight. Like 

electric motors. Like the computers that control my car. [...] 

Computers ought to be like the embedded ones that tell you how 

far you can drive with the amount of fuel remaining in your fuel 

tank: invisible, automatic, and useful. It's invisible, so you don't 

have to do anything to it [...] this is the way computers ought to 

be, not just in the car, but in the home, at schools, and in the 

office. Useful for doing things, for getting answers, for having 

fun, presenting us with the information we need to know, 

information we can use directly without further thought." [14: 75-

76] 

These reflections can be understood as an extension of Norman's 

[13] further developing of Gibson's [9] already interesting term 

affordance. As is well-known, affordance concerns an object's 

inherent 'ability' to allow or motivate a given action. 

"Affordances specify the range of possible activities, but 

affordances are of little use if they are not visible to the users. 

Hence, the art of the designer is to ensure that the desired, relevant 

actions are readily perceivable." [12: 41] 

Rephrasing this to our earlier considerations on machine versus 

medium you could say that affordance concerns the 'media 

surface' of the machine, given that using the machine is never so 

self-evident – automatic, if you prefer – that it can do without 

operating instructions. Hence, a representational layer must 

provide communication to remote senses and consciousness, 

provide information on how the body is expected to interact with 

the underlying machinic layer. However, this communicational 

layer must be so effortless that thinking is redundant, which 

makes affordance a matter of 'returning' the media layer with its 

appeal to remote senses and consciousness to the unconsciousness 

of the machine and the body, respectively, thus converting 

reflections to conditional reflexes. So, Norman argues that a 

successful design object via the visual expression alone can 

communicate its functions. 

"[...] affordance refers to the perceived and actual properties of the 

thing, primarily those fundamental properties that determine just 

how the thing could possibly be used [...] affordances provide 

strong clues to the operations of things. Plates are for pushing. 

Knobs are for turning. Slots are for inserting things into. Balls are 

for throwing or bouncing. When affordances are taken advantage 

of, the user knows what to do just by looking: no picture, label or 

instruction is required." [13: 9] 

Taken to extremes you could say that if an artifact (e.g. a door 

handle) communiates its affordances clearly it will become 

transparent in the sense that it will enable the user to use all of her 

energy on the goal (walking out into the street) instead of 

considering her means (figuring out how to open the door). 

As previously stated, this mindset is extended to the augmented 

reality where digital layers are supposed to be so transparent that 

we stop thinking about the augmentation. Norman thus connects 

the affordance term to transparency through use – a question of 

making self evident artifacts with the Utopian, yet ultimate, goal 

of a world consisting of only goals and not means (of movements 

and not door handles). The same mindset influences the idea of 

the invisible computer; building on the idea of total transparency; 

not only are the senses relieved from interpretation but the 

physical computer has also in reality disappeared from the mind 

of the user. In this sense, the ultimate goal becomes to abolish the 

digital interface in favour of embodied interaction with machinic 

artifacts, letting the digital layer of information work unnoticed – 

as an outer answer to the bodily interior of which functions like 

oxidation, blood circulation and digestion normally works without 

the participation of the mind. 

However, this originally friendly wish to remove every obstacle in 

the interface, thus making dealings with computers 

unproblematic, can, paradoxically, be problematic. The reason is 

that the friendly interface renders us unable to consider our 

actions as mediated by a machine designed by someone modelling 

users on presumptions. Anthony Dunne regards this almost 

comatose accept of the mediated machine as a threat towards the 

users' intellect: 

"In design, the main aim of interactivity has become user-

friendliness. Although this ideal is accepted in the workplace as 

improving productivity and efficiency, its main assumption, that 

the way to humanise technology is to close the gap between 

people and machines by designing 'transparent' interfaces, is 

problematic, particularly as this view of interactivity has spread to 

less utilitarian areas of our lives. This enslavement is not, strictly 

speaking, to machines, nor to the people who build and own them, 

but to the conceptual models, values, and systems of thought the 

machines embody. User-friendliness helps to naturalise electronic 

objects and the values they embody. For example, while using 

electronic objects the use is constrained by the simple generalised 

model of a user these objects are designed around: the more time 

we spend using them the more time we spend as a caricature." [4: 

30] 

According to Dunne, we have to be made aware of the fact that 

digital artifacts mediate social, psychological and cultural 

experiences, since only then will we become conscious users in 

the digital world. Hence, Dunne is in the opposite end of the 
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spectrum than Norman, because where Norman plead the 

computer's invisibility, Dunne advocates perceptual visibility. 

Through perception, Dunne believes, the user's ability to think can 

be brought alive instead of being wasted away while the digital 

layer of reality makes life more comfortable. Dunne's means is 

(in)human factors and user-unfriendliness: 

"If user-friendliness characterises the relationship between the 

user and the optimal object, user-unfriendliness then, a form of 

gentle provocation, could characterise the post-optimal object. 

The emphasis shifts from optimising the fit between people and 

electronic objects through transparent communication, to 

providing aesthetic experiences through the electronic objects 

themselves. [...] The effect of strangeness, infusing an encounter 

with the unfamiliar and the unknown, was used by Bertolt Brecht 

to alienate the audience and make them aware that the institutions 

and social formulae they inherit are not eternal and natural but 

historical, man-made, and so capable of change through human 

action. He termed it the "A-Effect", developing the conditions for 

informed appreciation rather than unthinking assimilation." [4: 

38-39]

In the above quote, affordances become central again, but now 

regarding the use-qualities of an artifact as a means of awakening 

the ability to think instead of furthering comatose action. In a 

way, the notion of affordances are inverted in order to question 

technology as a servant, imperceptibly conducting every boring 

action. This inversion is exactly what Path of Illusion manifests: 

By ironically letting the user prostrate herself before the elevated 

computer, the work implies that this may be what we do every day 

without even realising it and that maybe this conventional 

invisibility is more inhibitory than had it been visible. Also 

Blendie forces the user to respond to the digital and augmented 

properties of the artifact given that she, in order to interact, again 

must yield to the machine instead of her own everyday patterns of 

action. These works in a way mime bad design in which the user 

is strangely mislead; however, the aesthetic staging endows these 

misleadings with an alienating effect, thus in a Brechtian way 

raising her awareness on the fact that even 'normal' interaction 

(here in particular that interfaces not only is about surfaces and 

buttons) is not self-evident. Both art-works show that technology 

is not an innocent interpreter of the users' world, but is instead 

subordinate to always negotiable cultural conventions. 

As Dourish others have pointed to [3: 106-110], Heidegger's 

considerations on the tool (Zeug) in the early chief work Sein und 

Zeit (Being and Time) [10] can prove to be useful here. Heidegger 

discerns two aspects of the use of tools: zuhanden concerning a 

tool’s being subordinate to the task for which it is used; and 

vorhanden concerning the user’s attention to the tool itself. The 

entire discussion of invisible against visible computers; friendly 

against unfriendly design can be related to Heidegger's notions in 

that zuhanden concerns invisibility and vorhanden visibility.  

To Dourish, however, it's not a question of either-or but rather of 

both-and. The computer is a machine of many layers in which the 

levels of implementation and abstraction can be compared to the 

building of a car: If the speeder and the steering wheel is the 

abstraction, the motor and the steering mechanism is the 

implementation [3: 82]. At the same time as the abstraction, the 

mediating surface, by definition hides the implementation, it is 

never the less also supposed to be in close contact with and give a 

reliable picture of it, which to Dourish can best happen in the 

computer if the abstraction is chosen ad hoc and easily uncoupled 

after the fullfillment of the task. The co-ordination of 

implementation and representation is by Dourish illustrated by the 

term coupling: 

"The reason that variable coupling is so crucial is that the 

effective use of tools inherently involves a continual process of 

engagement, separation and reengagement." [3: 138-139] 

In Heideggerian terms it is thus about moving flexibly between 

vorhanden, the conscious reflection on what abstraction, 

representation and media surface are doing to the implementation 

underneath, and zuhanden, the reflex-like use where this layer of 

signs rather seems to break transparently through to the same 

implementation, since the two sides can appear just as organically 

interwowen as they can seem separated like Lego building blocks. 

This infinite possibility space of couplings where the same 

machinic functions can appear with profoundly variable media 

surfaces, interfaces, find a thought-provoking counterpart in the 

proto-cybernetic machines of the Danish cartoonist Storm P. One 

example is the drawing of an apparatus made to produce an 

artificial shudder in the blasé readers of detective novels (Figure 

3.3). Here the tools needed for prompting the fundamental bodily 

reaction, the shiver, are so displaced from their conventional use 

with appertaining zuhanden that they parodically draw attention to 

their own usability, the grotesque degree of vorhanden – from the 

water jug facilitating an artificial forehead perspiration to the boot 

on the cigar-box kicking the sliding ice cream into the collar of 

the reader, simultaneously forcing the needle to penetrate the 

balloon, thus trickering the shiver-producing 'gun shot'. 

 

Figure 3.3. A proto-cybernetic machine for creating an 

artificial shiver. Concept and drawing by Storm P. 

3.2 Example: Whisper 
This complex digital ground is exemplarily explored in the work 

Whisper[s], a wearable/wireless research project originating at 

Simon Fraser University, Canada. Whisper[s] measures and maps 

users' physiological data by letting them wear technology hidden 

in contemporary clothing. In the most recent iteration, Exhale, 

even some of the circuitry is soft, thus making the technology 

constantly measuring bodily data so unrecognizable that only few 

parts (i.e. the wireless sender) of the technologically enhanced 

clothing can be identified as technology (Figure 3.4). Whisper[s] 

is about creating connections between users: A breathing sensor in 
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a top can be wirelessly connected to a vibrator in a skirt making 

the skirt vibrate according to deflections on the sensor. One user is 

thus enabled to feel another user's presence through the movement 

of the skirt, but by both wearing top and skirt the user can explore 

also her own breathing. Furthermore, the technology is employed 

to promote tangible connections between users: A pair of high-

tech boxers play a little tune when the front of the boxers are 

squezed by means of a pressure sensor in the front and small loud 

speakers in the back. If desired, the pressure can of course also be 

wirelessly connected to the skirt or any other item – the 

possibilities of connections in the system are unlimited. Both 

examples mentioned link otherwise intimate physiological data to 

the realm of the social and public space thus enabling explorations 

of both others' and one's own intimate data. On the one hand, the 

clothing functions as a cultural marker of territories but on the 

other hand, these territories are challenged because the clothes 

also exhibit the intimacy of the users.  

 

Figure 3.4. Top and skirt from Exhale (2005), Whisper[s] 

research group 

Whisper's measuring of intimate and private data is in itself done 

discretely as it already happens in medicine where i.e. the 

measuring of respiration or heart rhythm is widely used. As an 

example, a patient with a heart disease in need for having her 

heart rate monitored can have a sensor attached to the chest, 

which then via a small computer in her pocket transmits data to a 

central server, thus letting the patient lead a normal life [6]. In 

principle, Whisper's clothing could undertake the same clinical 

role, thus collecting the data even more imperceptibly and further 

relieve the patient's awareness on the augmentation. The 

technology would then be completely in Norman's spirit: 

invisible, seamless and beyond the awareness of the user. But 

Whisper is not a medical project. The purpose is not to discretely 

measure data of individuals but on the contrary to transmit data 

between the intimate spheres of several persons, thus forcing them 

to take part in an inter-relationship in a new sphere between 

public and private. Hence, Whisper's measurings are used to make 

the invisible visible or at least perceptible to the user and her 

surroundings. Through this verfremdung of the accustomed 

intimate sphere – this displacement from zuhanden to vorhanden

– rises the possibility for, in a Brechtian way, to raise awareness. 

The question remains, though, whether this is an argument for the 

existence of an interface, of a distinct abstraction separable from 

the underlying implementation? If insisting on the interface as a 

border between system and user, an interface analysis will quickly 

bring us on shaky ground due to the difficulties in locating it. 

Fragments of technology (i.e. a sender of data) can be detected but 

uncovering the technology does not bring anything to the 

understanding of the usability of the work. When the user for 

example triggers playback of a small piece of music in someone 

else's skirt by touching a normal-looking skirt she herself is 

wearing, this skirt still looks like anything else she surrounds 

herself with. To her, the interface is not easily located but 

perceptively and cognitively it is still appreciable because there 

clearly is a connecting link making otherwise impossible relations 

possible. 

Regarding Whisper's interface, the relevant discussion is more 

about the user's interface to other users (and to herself) than it is 

about her interface to technology. The awareness raised towards 

the other is central, given that the technology used is only 

appreciable due to its affect on others and on oneself. However, 

this affect is both difficult to define spatially and to contemplate 

since it has been removed from the province of the remote senses 

to the province of the near senses, the impact of the clothing on 

the body, and furthermore only emerges through action. Under 

these circumstances where digital artifacts are sewn into the 

clothing and where a new complex weaving of visible and 

invisible, vorhanden and zuhanden, emerges, one seems literaly to 

meet an interlace, a splitting of the interface into a more complex 

interaction between machine, media surface, body and mind. 

Hence, Whisper pinpoints a quality valid for any kind of computer 

interaction, thus also the more traditional interface, namely that 

technology takes part in the world it represents, that representation 

too only happens through action [3: 177-183]. In the perspective 

of action and embodiment, neither representation nor artifact 

solely belong to each their own worlds, a recognition which 

makes it less peculiar that Whisper's representation is more an 

interactive dimension than it is a detachable surface, an interface. 

In this way it is not easily determined exactly where in the 

spectrum between visible and invisible, vorhanden and  zuhanden, 

Whisper is found. Our point is that Whisper is analytically 

ambiguous: On the one hand the user is manipulating system and 

technology made visible through actions, body-data collection and 

the effects thereof. But on the other hand this interaction is not 

perfectly controllable due to the fact that breathing and pulse are 

difficult to control, thus making control as much about 'second 

nature' and conditional reflexes as proper conscious reflection. 

Hence, Whisper is neither pure Normanian unconsciousness about 

the presence of the computer, nor is it pure Dunnian user-

unfriendliness which through verfremdung puts usability in the 

spotlight. Rather, we are facing a grey area where the user is 

alternating between awareness raising and body action; in short a 

Dourishian coupling. 

3.3 Example: Augmented Fish Reality 
The limits of the interface and its relation to the observing mind is 

made further problematic in Ken Rinaldo's Augmented Fish 

Reality, consisting of five rolling robotic fish-bowl sculptures 

(Figure 3.5). A Siamese fighting fish, known for its excellent 

vision and aggressive behavior towards similar species, inhabits 

each bowl. The work is interactive because the movement of the 

fish is tracked by infrared sensors, thus allowing the fish to move 

the bowl around in physical space: By swimming to the edge of 

the bowl, the fish activates motorized wheels thus moving the 

robot in the corresponding direction. With their good sight and 

aggressive behavior, Siamese fighting fish are of course chosen 

for the installation for the obvious reason that they must have both 

an interest in and possibility of communicating visually even 
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though they are in each of their micro worlds. Augmented Fish 

Reality is thus to be understood literally, in that technology 

actually enhances the optional movements of the aquarium fish 

and increases its world.  

Figure 3.5. Augmented Fish Reality (2003) by Ken Rinaldo 

Besides delivering a concrete bid on how the world of an 

organism can be enhanced, the work is also putting the place of 

the interface at stake. To the fish, the user of the work, the surface 

to the outer world (the glass of the tank) converges with the 

system's interface (the sensors). From a distanced and human 

observer's point of view, the place of the interface, where the 

system records the fish and the system's principles as such, can 

easily be located, but to the fish there is no comprehension. The 

fish see no interface, only relations to other fish in a world 

reacting in opaque ways. Thus, Augmented Fish Reality could be 

said to embody Norman's utopian idea: The augmented fish reality 

is in no need for conscious action or assessment since the system 

reacts autonomously to actions and possibilities. At the same time 

it's very ironic that the aquarium fish whose world and movability 

is already limited by the glass of the fish tank is offered a 

technologically mediated and enhanced reality instead of just 

being set free in the unlimited waters in nature. Before the glass of 

the fish tank acted as a kind of surround-TV where the appearing 

world could be likened to an unachievable, hyper-aqueous reality 

only revealing itself to the fish as platonic shadows. Now, to be 

sure, the glass obtains interactive characteristics, and yet the 

neighboring fish subtly escape any contact, like in a never-ending 

nightmare. Also by always being observed from the outside, this 

emerging augmented reality thus becomes a kind of "Truman 

Show for Fish", hence returning rough comments to the 

technologically enhanced reality of human beings. 

Even though the expressions of Augmented Fish Reality and 

Whisper are not similar there are evident structural likenesses. 

Besides dealing with technologically mediated relations between 

users, both works specifically address that the surface to the outer 

world and the interface to the system coincide with each other in 

varying degrees of opacity. Like the fish tank glass of Augmented 

Fish Reality serves as the surface/interface, the clothing in 

Whisper does double duty as a manifest of the surface between 

intimate sphere and external environment and as an indication of 

the interface to the system (ultimately to other users). However, 

while the users of Whisper are conscious about the mediation and 

the effect it has on their inter-relations, the users in Augmented 

Fish Reality are just plain fish acting normally, neither able to 

understand actions or impact of technology. Augmented Fish 

Reality is about how an inside appears on the outside, thus raising 

a distant observer's awareness of the inside’s unintentional 

dispositions. In Whisper, however, the distant observation is 

immersed in the intimate sphere, exclusively displaying 

interrelations to the users themselves, thus making complex 

compounds of unconsciousness and observation, zuhanden and 

vorhanden, action and representation. 

3.4 Example: Brainball 
To disclaim one's human consciousness in order to succumb to 

Norman's Utopia like another fish is complicated. Should the 

above arguments not suffice, BrainBall a ball game for brains, 

spells it out (Figure 3.6). Two users face each other at a table on 

which a table tennis ball is to be moved onto the opponent's end in 

order to win the game. The ball is controlled via brainwaves 

measured by an encephalograph integrated into headbands worn 

by the users. Hence, BrainBall is an interactive game, only with 

the twist that the user with the least brain activity wins – an 

interactive game for inactive brains. The less consciousness about 

the game, the better chance to win which is in itself a paradox: 

Gaming is connected to being active, engaged, sly and 

resourceful, but if the user of BrainBall gets caught in just one of 

these qualities, she will loose immediately. In order to win, the 

users have to be as close to brain dead as possible, which means 

that the more they contemplate situation, interface and the world 

as such, the greater the risk of failure. Consequently, it is 

demonstrated that our consciousness is inevitably controlled by 

the interface and that the only way of (illusionistically) freeing 

ourselves from this control is to be unconscious. A paradoxical 

relationship that could come only true should you happen to be for 

instance an ignorant fish swimming in a bowl where interface, 

world, instincts and basic needs are inseparable. 

 

Figure 3.6. BrainBall (2000) by SmartStudio 

4. CONCLUSION 
All of the artworks in this paper can either be interpreted as 

contributions regarding the necessity of consciousness or as 

allegories regarding the inevitable compromise thereof in the 

digital age. In either way we believe that the spread of the 

digitally enhanced reality offers profound challenges of the 

relationship between mind and body, interface and machine and 

that there is no way back to a safely defined interface for anyone 

to have an overall view of. In the digitally enhanced reality, 

representations melt into the external environment to which they 

used to distantly refer, thus making the term interlace, the 
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interface’s interweaving in the surroundings, a new point of 

orientation.  

5. ACKNOWLEDGMENTS 
This paper was developed in connection with the research project 

"Aesthetics of Interface Culture" at the University of Aarhus. In 

particular thanks to its leader, Søren Pold, for giving fertile feed-

back. 

6. REFERENCES 
1. Alberti, L.B. On painting and On sculpture. The Latin texts 

of De pictura and De statua. Phaidon, London, 1972 (1435). 

2. Bødker, S. Through the Interface: A Human Activity 

Approach to User Interface Design. Lawrence Erlbaum 

Associates, Inc., 1991  

3. Dourish, P. Where the action is: the foundations of embodied 

interaction. MIT Press, Cambridge, Mass., 2001  

4. Dunne, A. Hertzian Tales. Electronic Products, Aesthetic 

Experience and Critical Design. RCA CRD Research 

Publications, London, 1999  

5. Dyson, G. Darwin among the machines: the evolution of 

global intelligence. Addison-Wesley Pub. Co., Reading, 

Mass., 1997  

6. Fensli, R., Gunnarson, E. and Hejlesen, O.K., A wireless 

ECG system for continous event recording and 

communication to a clinical alarm station. in 26th Annual 

International Conference IEEE Engineering in Medicine and 

Biology Society, EMBS, September 1-5, (San Francisco, CA, 

USA, 2004), 2208-2211. 

7. Fischer-Lichte, E. Ästhetik des Performativen. Suhrkamp, 

Frankfurt am Main, 2004  

8. Fuller, M. Behind the Blip, essays on the culture of software. 

Autonomedia, New York, 2003  

9. Gibson, J.J. The ecological approach to visual perception. 

Houghton Mifflin, Boston, 1979  

10. Heidegger, M. Sein und Zeit. Max Niemeyer Verlag, 

Tübingen, 1993 (1927). 

11. Manovich, L. The language of new media. MIT Press, 

Cambridge, Mass., 2001  

12. Norman, D.A. Affordance, conventions, and design. 

Interactions, 6 (3). 38-43. 

13. Norman, D.A. The design of everyday things. Basic Books, 

New York, 2002 (1988). 

14. Norman, D.A. The invisible computer. MIT, Cambridge, 

Mass./London, 1999  

15. Wamberg, J. Apocalypse now. om telenærvær, cyborgs, 

medier og kunst. Passage (48). 35-53. 

16. Weiser, M. and Brown John, S. Designing Calm Technolgy. 

PowerGrid Journal, 1 (01). 

 

6.1 URLs concerning figures 
All URLs have been accessed 28th of October 2005. 

Figure 1.1. Path of Illusion by Bundith Phunsombatlert. 

http://www.rama9art.org/bundith/ 

Figure 1.2. Blendie by Kelly Dobson. 

http://web.media.mit.edu/~monster/blendie/ 

Figure 3.4. Top and skirt from Exhale (2005), Whisper[s] research 

group. http://whisper.iat.sfu.ca/ 

Figure 3.5. Augmented Fish Reality (2003) by Ken Rinaldo. 

http://accad.osu.edu/~rinaldo/works/augmented/augmented.h

tml 

Figure 3.6. BrainBall (2000) by SmartStudio. 

http://smart.tii.se/smart/projects/brainball/index_en.html 

 

 

 

 

 

 

 

..127..



[II] 

Hansen, Lone Koefoed and Kozel, Susan (2007), ‘Embodied imagination: a hybrid 

method of designing for intimacy’, Digital Creativity, 18 (4), 207-20. 

- Peer-reviewed 

 

The paper is enclosed in the format that can be downloaded from the Digital 

Creativity website at Routledge. 

..128..



This article was downloaded by:[State Library of the University of Aarhus]

On: 6 January 2008

Access Details: [subscription number 781058289]

Publisher: Routledge

Informa Ltd Registered in England and Wales Registered Number: 1072954

Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Digital Creativity
Publication details, including instructions for authors and subscription information:

http://www.informaworld.com/smpp/title~content=t714576173

Embodied imagination: a hybrid method of designing for

intimacy
Lone Koefoed Hansen a; Susan Kozel b

a University of Aarhus, Denmark
b Simon Fraser University, Canada

Online Publication Date: 01 December 2007

To cite this Article: Hansen, Lone Koefoed and Kozel, Susan (2007) 'Embodied

imagination: a hybrid method of designing for intimacy', Digital Creativity, 18:4, 207 -

220

To link to this article: DOI: 10.1080/14626260701743200

URL: http://dx.doi.org/10.1080/14626260701743200

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,

re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly

forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be

complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be

independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,

demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or

arising out of the use of this material.

..129..



D
o
w

n
lo

a
d
e
d
 B

y
: 
[S

ta
te

 L
ib

ra
ry

 o
f 
th

e
 U

n
iv

e
rs

it
y
 o

f 
A

a
rh

u
s
] 
A

t:
 2

0
:1

7
 6

 J
a
n
u
a
ry

 2
0
0
8
 

Digital Creativity 

2007, Vol. 18,  No. 4,  pp. 207–220

1462-6268/07/1804-0207$20.00 

Embodied imagination:         

a hybrid method of designing 

for intimacy
Lone Koefoed Hansen

1
 and Susan Kozel

2

1 University of Aarhus, Denmark 

2 Simon Fraser University, Canada

koefoed@multimedia.au.dk; susan_kozel@sfu.ca

1 Research paradoxes

The movement toward incorporating tech-

nologies intimately into everyday experiences 

is gaining momentum. Sports, entertainment, 

medicine, fashion, personal communications 

and personal data organization are being 

transformed by technological advancements 

in wireless protocols, conductive materi-

als, miniaturisation of circuitry and flexible 

long-life batteries
1
. Frequently, this research 

is based on the conviction that people’s lives 

can be augmented and improved by drawing 

technologies closer to the body, or it is simply 

fuelled by the desire to sell us more gadgets. 

This paper is written from the premise that 

it is important to investigate the social, per-

formative and phenomenological aspects of 

technological embodiment. This amounts to 

widening the range of methods and concepts 

relevant to the design of mobile, intimate and 

personal technologies. A further premise is 

that the ever expanding technological culture 

in the consumer economies of the East and 

the West needs the analyses and critiques 

offered by collaborations between design 

professionals and practitioners of creative 

embodied arts in order to avoid narrow or 

anachronistic approaches to the next genera-

tion of technological artifacts, particularly in 

the domain of affective or intimate comput-

ing. This paper discusses current methodolo-

gies for envisioning and designing emerging 

technologies, then introduces a study called 

Placebo Sleeves. With this study we at-

tempted the difficult task of investigating 

technologies not yet known and applications 

as yet undefined by the worlds of art, design 

Abstract

Situated in the domain of research into mobile, 

wireless, networked and wearable computing, 

this exploratory paper introduces the embodied 

imagination method and explains how it can 

contribute to the design process by creating an 

elastic space of performance that incorporates 

daily life and personal imagination into the 

design process. It is based on a study called 

Placebo Sleeves which was an experiential 

design phase of a larger project in wearable 

computing called whisper[s]. The innovation 

offered by this research is twofold: an inte-

gration of previously distinct methodologies, 

and an interdisciplinary theoretical framework 

relevant to the design of devices for affective, 

networked communication. The methodologies 

are shaped both by user experience models 

and by performance practices. We also ar-

ticulate a domain of public dreaming, located 

at the conjunction of the private, public and 

secret within human existence, and suggest 

that shared use of mobile technologies has the 

potential to be situated there.

Keywords: affective computing, mobile com-

puting, participatory design, performance, 

phenomenology, social computing, wearable 

computing
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and the hardware and software industries. The 

study was conducted through a method we 

call embodied imagination, a creative integra-

tion of experiential practices from the worlds 

of participatory design and performance. 

What is offered below is an account drawn 

from the early stages of the experiential parts 

of a longer and more complex project.

Researchers are often driven by the 

possibilities proposed by new technologies 

in a feedback loop between technological 

functionality and human needs. It is common 

for investigations, workshops and design 

processes to correspond to a design proposal. 

However, when investigating the implications 

of new people-technology relations we face 

important and fundamental questions: How 

do we determine and understand as yet unex-

pected and unanticipated needs? How do we 

address the physical and social consequences 

that arise as digital technologies are drawn 

into daily life, often literally disappearing 

into clothing and onto bodies? The design 

challenge is that we are limited not just by the 

functionality of current technologies but by 

our shared cultural attitudes and expectations 

permeating these technologies. There are 

assumptions implicit to our design processes 

that may constrain us but at the same time be 

invisible to us.

In order to work around the paradox of 

implementing a design process that questions 

its own assumptions, it can be beneficial to 

change the modality of research from focus-

ing on ‘implications for design’ to exploring 

connections and prospective uses we cannot 

yet envision. In this paper we will argue that 

theories and practices from performance and 

phenomenology can enable researchers to 

stage an open ended process where partici-

pants—without focusing on outcomes—can 

explore their embodied imagination as it un-

folds through their lived experience of daily 

life and release the innovation latent in these 

embedded, embodied contexts. 

2 Living with and through 

technology

It is not unprecedented for new technologies 

to create new needs, and vice versa, but since 

we are now witnessing fundamental changes 

in the materiality and ubiquity of computers 

current research in particular can benefit from 

investigating the phenomenological dimen-

sions of these changes. The relation between 

people and technology becomes highly 

relevant when computing is incorporated 

intimately into daily experiences, to the extent 

of being carried with us everywhere, woven 

into clothing, or worn directly on the skin. 

More than ever, we live with and through our 

technologies. Acknowledging the sensory, 

affective, poetic and corporeal qualities of the 

moment of lived experience is key to design-

ing and understanding the next generation of 

technologies—and this is not always afforded 

by existing design methodologies. The social 

and intimate dimensions of life are even more 

important once new technologies cause com-

munication modalities currently dominated 

by verbal and visual paradigms to include 

body language and physical or latent layers of 

communication. The emphasis offered in this 

paper is not just on the body for the sake of it, 

or because it seems to be trendy. We believe 

that expanding and enriching the design of 

future technologies is reliant upon a deeper 

understanding of the social connectedness 

of our lives, and this connectedness occurs 

through the senses.

Theatre scholar Alan Read indicates that 

an ethics of theatre affirms

the power of theatre to affect life, emotion-

ally and biologically, and with this belief in 

theatre there is responsibility to ask how it 

does this and to what purpose.

(Read 1995, p.89)

It is clear that the word ‘theatre’ in this phrase 

can easily be replaced by the word ‘design’. 

Once the creation of work is regarded from 

an embodied or an ethical perspective it is 
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ing the convergence of wireless embedded 

technologies and bodies, one example is The 

Toy, a very small and Bluetooth-enabled 

vibrator, aimed at creating an “intimate, silent 

connection between two lovers, regardless of 

distance”. While both Hug Shirt and The Toy 

enable embodied communication, neither of 

the projects employs fundamentally new ways 

of communicating: both rely on a specific 

‘send’ command, in this sense they coincide 

with the SMS model.

The Placebo Sleeves study presented in 

this paper emanates from whisper[s]—an 

ongoing wearable/wireless research platform 

exploring alternative communication pos-

sibilities which attempts to get beyond the 

SMS model of communication (Kozel 2006; 

Schiphorst 2006). whisper[s] explores pos-

sible future communication protocols where 

connectivity between people is more than 

flashy gadgets with large bandwidth (Figure 

1). The project is about the future of social 

and affective computing where technology 

can contribute, not just to the functional, but 

to the expressive and emotional texture of 

people’s lives. Using biometric sensors, haptic 

and audio actuators, micro-controllers and 

wireless networking applications embedded in 

custom designed clothing, whisper[s] affords 

participants the ability to create interpersonal 

connections by mapping the physiological data 

(e.g. breath and heart rate) of one person onto 

linked and networked devices embedded in 

clothing of other people: a respiration sensor 

in a top can activate wirelessly a vibrator in a 

skirt, causing one person’s breath to make the 

lining of another person’s skirt vibrate. This 

other person can respond by communicating 

body data synchronously to the first person, or 

by mapping it outward to someone else or to a 

group. This is breathing between bodies.

The primary presentation modality of the 

whisper[s] project has been the public installa-

tion, and the garments have been large: elabo-

rate skirts or jackets containing reasonable 

amounts of hardware and batteries (Figure 2). 

impossible to overlook its social and political 

implications. Technology is not just about 

computers, and performance techniques do not 

just occur on stage. Both are about commu-

nication across people in a rapidly advancing 

technological age where the relations between 

bodies, design, art, technologies and the 

marketplace need to be continuously evaluated 

and, when necessary, changed.

2.1 Context: wearables and systems for 

embodied communication

Wearable computing and the expansion of 

mobile wireless communications are examples 

of not just living with, but living through, 

technologies. This dual approach, which 

recognises that our communication is not just 

facilitated by our devices but is transformed 

by them, is evident in various projects investi-

gating new ways of sending and receiving text 

messages (SMS). Amongst them is Hug Shirt 

by CuteCircuit, a t-shirt that “allows people 

to exchange the physical sensation of a hug 

over distance” by operating as a Bluetooth 

accessory for Java-enabled mobile phones. 

The sex industry is, of course, also investigat-

Figure 1. Exhale, an iteration of the whisper[s] project, at Emerging

Technologies, SIGGRAPH 2005.
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In contrast, Placebo Sleeves was based delib-

erately around less defined objects that could 

evoke desire and imagination. We unspooled 

the design process by constructing ‘sleeves’ 

without technology, but with a distinct poetic 

look and feel. This allowed us to explore the 

scope for coupling technology with bodies in 

smaller clothing items and to investigate the 

possibility for creating a more elastic space of 

performance with the potential for stretching 

beyond the public art installation and into 

people’s daily lives. 

3 Researching embodied 

technologies

Prior to the elaboration of the Placebo 

Sleeves study it is useful to consider the goals 

and traditions that informed our integrated 

research method. The embodied imagination 

method is less concerned with getting input 

for a concrete design proposal than it is with 

integrating the body directly into the loop of 

design iteration in an open ended way. The 

starting point for the embodied imagination 

approach and the Placebo Sleeves study was 

the development cycle of the whisper[s] 

project within which small design iterations, 

including user-experience workshops in thea-

tre settings, were integral to the research proc-

ess. These workshops gathered participants 

in a theatre space complete with lighting, 

music and some basic stage design. They were 

guided in a series of movement improvisations 

wearing the whisper[s] garments embedded 

with varying degrees of active technologies 

and their reactions were documented in vari-

ous ways (Schiphorst and Andersen 2004). 

With Placebo Sleeves we wanted to continue 

these qualitative, embodied and performative 

research methods, but also to shift and trans-

form them slightly. Two things were key: 

1 extending outwards from the contained im-

aginative context of the theatre to enhance 

the performativity of everyday life, and 

2  not assuming in advance what physical or 

affective information participants wanted 

to communicate (i.e. not confining the 

interaction to the exchange of breath and 

heart).

The embodied imagination method was the 

result of these considerations and was enacted 

by ‘installing’ poetic objects in people’s 

lives in order to access their dreams, desires 

and reflections on technologies intimately 

incorporated into everyday experiences. Some 

design methods try to obtain as many ideas as 

possible, others try to understand the user’s 

context, and still others are interested in test-

ing prototypes. We were interested in people’s 

relations to embodied technologies as analysed 

or simply interpreted through their actions and 

reflections. The data was valuable to us for be-

ing more evocative and poetic than functional. 

A slice of methodological history is useful 

prior to the detailed description of the study.

3.1 Foundations in design 

As technology pervades the domestic domain, 

designing for use settings is increasingly a 

matter of designing for people’s lives. This has 

triggered a refinement of methods investigat-

ing users’ knowledge and imaginations based 

on their own lives. When inviting people to 

integrate their imaginations into a design proc-

Figure 2. Students affiliated with the whisper[s] 

project integrated the electronics of whisper[s] into a 

sleeve. As evident in the above image, it

turned out pretty bulky.
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ess there are, broadly stated, two approaches: 

you can bring the project space to the people 

or the people to the project space (Muller 

2003). 

When researchers invite participants 

to a lab, the designers are in control of the 

surroundings and often bring props like 

cardboard, foam, pictures and other materials 

suitable for shaping provisionary mock-ups. 

Meeting rooms can be designed specifically 

for innovation and generation of ideas but ‘the 

lab’ is also where designers bring their props 

and processes to the participants’ surroundings 

for a workshop. In a broader sense, the lab 

works like a performance space and can be 

seen in interface design and evaluation meth-

ods like focus groups, inspiration card work-

shops (Halskov and Dalsgård 2006), scenario 

making and future workshops (Greenbaum 

and Kyng 1991; Brandt 2006).

When project space is brought to the 

participants, the designers insert objects into 

the participants’ lives. Since Gaver and others 

introduced the situationist inspired self-report 

packages of Cultural Probes, the method has 

been widely acknowledged as being a fruit-

ful (and fun) way of investigating people’s 

lives in order to come up with new designs. A 

package containing a camera, carefully chosen 

artifacts and tasks enables the participant to 

perform a life for the designer. The related 

Technology Probes (Hutchinson et al. 2003) 

narrow the investigation scope by installing a 

somewhat functional artifact in participants’ 

homes. The purpose is to investigate partici-

pants’ relations to the artifact’s function and 

presence with respect to social, engineering 

and design issues. 

In our case, we decided to use sleeves 

with a specific, poetic appearance in order to 

invoke people’s embodied imaginations, and 

this decision rules out both cultural and tech-

nological probes. Unlike the Cultural Probes 

approach we have a designed object, but un-

like the Technology Probes approach we know 

neither the use nor the specific technology.

Dunne and Raby’s Placebo Project (Dunne 

and Raby 2001) is a third option, and is obvi-

ously relevant because of the designation ‘pla-

cebo’. Dunne and Raby created eight objects 

and told participants that the objects had (or 

could have) a specific function. Participants 

adopted an object into their homes for a month 

with the purpose of invoking curiosity and 

imagination. The purpose was not to test the 

objects but to get participants to reflect on 

the objects’ signifying properties. In this way 

Dunne and Raby staged participants’ reflection 

through their curiosity towards the design. 

Further, participants’ homes were transformed 

into a performance stage. Dunne and Raby’s 

Placebo Project comes close to addressing 

our needs: the design frame is distinct (par-

ticipants are informed of a functionality) but 

is open for reflective imagination (participants 

are not given details). Also, the participant’s 

relation to the artifact is carefully staged both 

through the set-up of the experiment (objects 

are adopted) and through the specific design. 

However, we are interested in making people 

performers in their lives instead of transform-

ing their home into a performance stage and 

as such our methodology needed to integrate 

a phenomenological or self-reflective dimen-

sion. So if we combine the Cultural Probes 

method with Dunne and Raby’s Placebo 

Project method, we then have the carefully 

staged non-functional object placed in the 

participant’s life, making the participant a 

performer in her own life. This is the design 

heritage of the embodied imagination method.

3.2 Foundations in performance and 

phenomenology

The embodied imagination method integrated 

design techniques with key elements drawn 

from performance and phenomenology. A 

premise of embodied imagination is that the 

merging of technologies and bodies need not 

be on a spectacular or dramatic level, it can 

occur on a pedestrian, daily level which em-

phasises not just the practice of everyday life, 
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but the performativity of everyday life (Amin 

and Thrift 2002; Certeau 2002). Perform-

ance encompasses intimate, playful and even 

banal or ambiguous gestures as conduits for 

thoughts and emotions. 

Our definition of performance is a trian-

gulation across theories from gender studies, 

locative media and performance studies. 

Philosopher Judith Butler constructed a (now 

classic) argument that maleness and female-

ness in society are not based on biology but 

on actions, supporting the claim that gender 

is performative and is enacted on a moment 

by moment basis throughout our lives (Butler 

1989). Approaches to media architecture 

such as locative media, suggest that portable, 

wireless, mobile devices afford people the 

possibility to become “performers in their own 

environments” (Haque 2002). And of course, 

performance studies respects the breadth of 

performativity: from sports, to art, to profes-

sional identities, to ritual (Schechner 2003). 

While the theoretical framework for Placebo 

Sleeves is based on an appreciation of argu-

ments that all acts are performative, the meth-

od required a slightly more specific framing of 

performativity. Basic techniques from theatre 

and performance were implemented with the 

hope that these would spill over into the lives 

of our participants. Our framing was highly 

deliberate and qualitative, it consisted in

1 imbuing the sleeves with specific textural 

and aesthetic qualities,

2 creating a special performative ambience 

around the distribution of the sleeves, and

3 generating a fluid, or we like to say ‘elas-

tic’ space of performativity around the 

wearing of the sleeves and the document-

ing of actions, thoughts and experiences. 

Existential phenomenology, defined as a 

descriptive methodology that avoids precon-

ceptions in order to return to the data derived 

from the moment of lived experience, is 

central to the embodied imagination approach. 

Methods for phenomenological reflection 

work together with performance to make up 

the uniqueness of this approach. A phenom-

enological approach relies on refining tech-

niques for reflecting on an experience while 

in the midst of that experience. The premise 

is that human beings can only reflect on the 

world from within the thickness of the world, 

not from an external vantage point, and as 

such perception is always embodied (Merleau-

Ponty 1987; Varela et al. 1993; Kozel 2007). It 

is somehow appropriate that embedded tech-

nologies be considered from the vantage point 

of embedded perception and reflection. These 

reflections can take the form of language, 

images, sounds or drawings, and they point 

to the multi-sensory and conceptual richness 

of the experience. Further, phenomenology 

is based on the untenability of a distinction 

between mind and body (Merleau-Ponty 1987; 

Damasio 1994)
2
.

The space for phenomenological reflection 

was implicitly tied to theatre techniques and 

mechanisms for improvisation and, above 

all, for escaping habit. Theatre constructs a 

context for both audience and actors to leave 

their habitual environment and visit an un-

known territory. From the practice of theatre 

we borrowed the skills for creating a space of 

permission, an environment where attention, 

awareness and imagination could be co-min-

gled. The Placebo Sleeves study had partici-

pants enter a space where habits of expression 

and conventional use of devices could be 

suspended, so that different behaviour and ex-

pression could occur. We hoped that once they 

left this physical space and re-entered their 

lives some of the sense of ‘bracketing out’ 

biases and expectations around technologies 

might be maintained so that new experiences 

could emerge and be reflected in their personal 

documentation. The act of wearing the sleeves 

created a context allowing for participants’ 

improvisations within their daily lives: where 

improvisation consists in acting spontaneously 

without concern for pre-established forms and 

without these actions being judged as right 

or wrong (Boal 1992). It is worth noting that 
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we did not employ a storytelling technique, 

we quite deliberately set a more open ended 

context for affective, gestural and expressive 

improvisation. 

4 The Placebo Sleeves study

4.1 Basic materials: sleeves and note-

books

Sleeves were constructed out of a range of 

materials (Figure 3). Emphasis was placed 

on texture and colour. All sleeves were hand-

made with decorative stitches; some were 

knitted and some were sewn, in widths rang-

ing from wrist bands to full arm’s length. The 

colours, textures and patterns were intended 

to be playful. Knowing that we would have 12 

participants we constructed 20 sleeves, thus 

affording participants the ability to choose, 

immediately investing a bit of their person-

alities into the process. We created some in 

sombre colours for those who might prefer 

more subtle accessories, some in elaborate 

70’s prints, and some made out of modified 

women’s tights for an evening gown or fancy 

dress, feel. Most sleeves were reversible. All 

sleeves were characterised by two elements: 

each had a whisper[s] logo stitched into it, a 

simple sketch of a human form with the heart 

articulated in contrasting thread; and each had 

a tactile prosthetic lump embedded in them 

somewhere near the wrist. 

This lump was our approximation of 

‘something living in the sleeve’, this meta-

phor we transposed from one of the earlier 

whisper[s] workshops. It was also an obvious 

placebo for technology, as if it were a sensor, 

a battery or a small bit of circuitry. The lump 

was a particularly gooey and touch-inviting 

piece of silicon; formerly a stress ball, it was 

carved up into segments and stitched into the 

sleeves. In its most benign connotation it was 

suggestive of an on/off switch, more creep-

ily it was like a lump of flesh, one’s own or 

another’s. 

Participants were asked to collect the 

sleeves at one of two locations. The primary 

location was a black box performance space 

attached to a lab. Theatrical lighting was used, 

darkening the space while illuminating the 

tables holding the selection of sleeves (Figure 

4). They were invited into the staged space 

and asked to select a sleeve. This took some 

time, for much trying on, touching, feeling 

and moving of arms occurred. It seemed as 

if the sleeves were ‘tested’ in some way, for 

comfort, for fit, but, above all, for a sense that 

they might be a pleasing addition to the par-

ticipants’ bodies for the next four days. This 

distribution was an event, carefully staged in 

order not exactly to give the artifacts a particu-

lar meaning, but to imbue them with potential, 

and to create conditions for imagination, 

dreams or fantasy. The subtle uses of theatri-

cality at this stage of the process fostered the 

participants’ awareness of the artifacts’ lack of 

Figure 3. The sleeves lying on the table waiting to be 

selected.

Figure 4.  Participants selecting sleeves in the 

theatre setting.
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function and that they were, to some degree, 

performers in their own lives, performing and 

inventing connections with others which were 

both imaginary and embodied.

Participants also chose one of 14 basic 

paper notebooks modified with stitching and 

drawing so that each was consistent with the 

aesthetic of the study (Figure 5). Instructions 

inserted into the book charted a balance 

between providing information and creating 

a poetic framework for an open-ended set of 

experiences. We did not want to prefigure the 

results or over-determine the procedures, but 

still found certain pieces of information vital 

such as what was communicated, to whom and 

when. In the spirit of improvisational theatre 

techniques, we provided a loose script (Figure 

6) but not a story: this was open system 

scripting not storytelling. Other methods do 

the opposite, they engage people in design by 

making a story-driven environment (Dindler 

et al. 2005). Our script was devised with the 

intent to create a space for participants to 

speak from their bodies and imaginations, 

poetically or functionally, and to create a tone 

for phenomenological reflection. 

No contact was maintained with partici-

pants while they lived with the sleeves for 

four days. This was a waiting phase, after 

Figure 5. A sleeve and a notebook selected by a 

participant.

which the booklets and sleeves were collected. 

For reasons of practicality we did not stage 

a retrieval event, an unfortunate sacrifice 

because the open performance of the sleeves 

might have yielded a meaningful denouement. 

Instead, we made efforts to accommodate 

people’s busy schedules and arranged several 

collection points. 

4.2 Interpretation and analysis 

The material recorded in the books was 

remarkably personal, honest, direct, humour-

ous and insightful. These were not fictional 

narratives or fantasies using personas or char-

acters; they were direct attempts to express 

hopes, fears, emotions, desires and concerns, 

combined with some direct suggestions for 

Figure 6. The instructions inserted in the notebooks given to participants 

together with the sleeve.

dc184207.indd   214 8/2/07   8:28:07 PM

..137..



D
o
w

n
lo

a
d
e
d
 B

y
: 
[S

ta
te

 L
ib

ra
ry

 o
f 
th

e
 U

n
iv

e
rs

it
y
 o

f 
A

a
rh

u
s
] 
A

t:
 2

0
:1

7
 6

 J
a
n
u
a
ry

 2
0
0
8
 

215

D
ig

ita
l C

re
a
tiv

ity, V
o
l. 1

8
, N

o
. 4

Embodied imagination: a hybrid method of designing for intimacy

interface development or sensor choice: in 

other words, all the ‘stuff’ of human con-

nections. These were glimpses of everyday 

life. They were not ‘the truth’ but they were 

subjective partial truths, the very richness of 

phenomenology is that it has resonance, rather 

than positing truth claims. These experiential 

mini-phenomenologies were written in dif-

ferent styles: descriptive prose, point form, 

narrative, plus drawings and sketches. 

Very few specific technological recom-

mendations or wishes were expressed in the 

notebooks, the focus was instead on describing 

social, physical and communicative configura-

tions, and sometimes on how networked pres-

ence could be expressed through the sleeve. 

Participants did not want the technologies to 

be invisible, but were happy to be aware of 

wearing and interacting with the sleeves. Sur-

prising to us was that, on the whole, partici-

pants would be happy with fewer rather than 

more interaction possibilities in their sleeves. 

This could reflect Sterling’s ironic account of 

how gizmos makes end-users “balance on the 

edge of complexity and utter chaos” (Sterling 

2005). The Placebo Sleeves participants 

clearly did not desire complex functionality.

4.2.1 Social networks kinaesthetically medi-

ated

There was a strong sense of people living 

within social and familial networks, and of the 

urban or geographical space they inhabited. 

One participant missed her mother and wanted 

to convey a sense of mountains (Figure 7). 

One wanted his sleeve with him when he ven-

tured into the centre of the city and felt vulner-

able when he left it behind. The sleeves acted 

as conduits between people but also transmit-

ted environmental information through the 

bodies that wore them: it was a physical sense 

of mountains not just mountains, it was a 

physical need for comfort when venturing 

into a large city from the suburbs and not just 

urban space in itself. The tactile, kinaesthetic 

and affective were foregrounded.

4.2.2 Public dreaming

The interpretation and analysis phase of 

the study revealed the need for a third term 

to complement and deepen the embodied 

imagination method and the activation of an 

elastic space of performance: public dream-

ing. A term from performance studies coined 

by Richard Schechner (Schechner 2003), 

public dreaming is the state that occurs at the 

cross-sections of the domains of “the public, 

the private and the secret” (Schechner 2003, 

p. 265) (Figure 8). It is a place of negotiation 

between the three. The secret is of particular 

significance, for it exists as a shadow of the 

private and the public. Its existence is pointed 

to, alluded to, or circumscribed, rather than 

defined or presented. Schechner demonstrates 

that theatre, performance and ritual across 

cultures and over the centuries have addressed 

the secret on many levels: physical, social, 

spiritual and therapeutic. The Placebo Sleeves 

Figure 7. Two notebook pages in sequence revealing 

the interface between the private and the public.
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project only just grazed the surface of these 

much larger questions, but did so in a way that 

could not be overlooked.

Public dreaming, as it was enacted by the 

participants, was at the same time a collec-

tive and individual state. It enabled us, the 

researchers, to witness the existence of the 

secret even though we were excluded from its 

content. As researchers, we too participated in 

the public dreaming of the project: we were 

located in the public domain, but the books 

gave us privileged access to some private 

moments, and pointed to the secret. We staged 

and set the tone for the engagement, it was 

obvious that we constructed the sleeves and 

booklets by hand, and that we would read the 

books. In some respects, the books seemed to 

be written for us. We were regarded as per-

formers in the elastic space of the project, we 

were not just neutral observers. 

4.2.3 The power of the non-technological

Nobody objected to the absence of technology 

in their sleeves. We created an analogue ex-

periment and it was taken as such. By provid-

ing participants with something that was not 

technological at all, we invited them to invest 

their imagination instead of directing their 

critical capacities towards the functionality of 

the object. The role for technology was hypo-

thetical, it was presented as a future possibility 

rather than a present constraint. Technology 

for this project lived in the space of public 

dreaming with its potential to mediate the 

secret, the private and the public.

A significant percentage of the participants 

expressed regret at having to return the sleeves 

at the end of the experiment. Further, we noted 

distinct anthropomorphic tendencies: people 

gave the sleeves names and attributed person-

alities to them. They were present as things to 

engage with. One participant expressed that 

the “placebo would be addictive” if he could 

feel his friends’ emotions, and vice versa, 

through it (Figure 9). Returning once more 

to the state of public dreaming, the example 

of addiction has roots in public, private and 

secret. The psycho-physical state of addiction 

has a public resonance to it (i.e. addiction to 

popular culture) but also occurs on the levels 

of the private and the secret. The private im-

plies that we might share details of our addic-

tion with a few close friends, and it contains 

tones of trust and vulnerability. The secret 

alludes to a deeper level within the bodies and 

psyches of each of us, a ‘secret’ domain that is 

generally not revealed, possibly not even fully 

to the person him/herself. The secret, with 

its implied depths of pain but also pleasure, 

acts as the lining of our more external experi-

ences. Mobile technologies now comfortably 

Figure 9. Segment of notebook page hinting at the 

possibility of an interface between the secret and the 

public.

Figure 8. Model depicting different domains: public, 

private and secret. Public dreaming is a place of 

negotiation between the three domains. (Model

developed from (Schechner 2003)).
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occupy a place that transitions easily between 

private and public, to the extent of eroding 

this distinction. The distinction in play now 

is between private/public and secret, and the 

question is whether we want the secret to 

be open to dissemination and exposure, or 

whether this is even possible. 

4.2.4 Designing the secret 

The Placebo Sleeves study revealed the do-

main of the secret but did not mine its data or 

import it into either the public or the private. 

The study was consistent with the broader 

goals of the whisper[s] project, which can be 

articulated as design for intimate computing 

simultaneous with respect for the personal and 

affective. We received a considerable level 

of intimate information (by which we mean 

private rather than sexual). In one instance 

complex layers of private feelings about 

personal relationships were revealed through 

the presence of the sleeve (Figure 10). One 

participant “transmitted the emotion”, almost 

like a spontaneous mental hug. Perhaps the 

emotions were not even on the surface of the 

participant’s mind until he realized he had a 

‘device’ to communicate them. 

The importance of the secret continued 

to catch us by surprise. Two participants 

made direct references to taking the sleeve 

off—there were moments, generally intimate 

moments, when they did not want to wear it 

(Figure 11). This could not be simply mapped 

onto sexual behaviour because another partici-

pant found the sleeve a nice addition to sex. 

According to our interpretations, this is where 

the domain of the private gave way to the 

domain of the secret (or “too private”: Figure 

11). The act of removing the sleeve because 

it felt like it intruded on an intimate situation 

introduces the important question of whether 

wearable technologies can be counter-intimate 

in certain contexts, and whether it is neces-

sary for designers to be aware of a boundary 

between secret life and performing one’s life. 

By taking off the sleeves, did the participants 

also suspend the performative mode that we 

had placed them in, or did the performances 

simply become secret too? As indicated above, 

the role of the secret in public dreaming be-

came crucial to the study, acting effectively as 

the sleeves’ off-switch. 

The evidence of a ‘secret’ domain within 

the state of public dreaming was particularly 

compelling but may, by its nature, always 

elide definition. At the same time, the secret 

plays a key role in the development of future 

generations of intimate computing as it exists 

as a shadow of the private and the public. Its 

existence is pointed to, alluded to, or circum-

scribed rather than defined or presented. Like 

the ghost in the machine, the secret respects 

Figure 11. Notebook page revealing a need for a 

domain of the secret by pointing at an interface 

between the private and the secret.

Figure 10. Two notebook pages revealing the domain of the private.
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the roles for the ambiguous, illogical or simply 

baffling in computation and is as such describ-

ing the intriguing balance between the rational 

and emotive dimensions of being human. 

5 Conclusion

This paper has shown how, through the use 

of the critical design practice of embodied 

imagination, the Placebo Sleeves study staged 

and investigated people’s desires, imaginations 

and reflections on hypothetical embodied tech-

nologies. Participants were invited to explore 

the way they currently and potentially live 

with and through technologies. 

When exploring new paradigms in future 

technologies, the challenge is to not let current 

paradigms shape the design of new objects: 

how can it be new if shaped in the form of the 

old? If killer apps creating new cultural para-

digms are not invented ‘centrally’ but emerge 

from culture itself (Rheingold 2002), research 

into emerging technologies can benefit from 

investigating emerging cultures according to 

an open-ended process. Where ethnographic 

methodologies excel at studying current cul-

tures, performance and theatre methodologies 

have a long tradition of studying imaginative 

cultures making them ideal for studying 

people’s imaginations and not their specific 

actions.

In the Placebo Sleeves study, the creation 

of an elastic performance space containing 

participants, their lived lives, the analogue ob-

jects and us (the researchers) allowed for the 

embodied imagination to flow. Participants’ 

imaginative resources were invoked precisely 

because we worked with poetic and not tech-

nological possibilities, with poetic placebos 

instead of paradigm-reinforcing prototypes. 

We analysed micro-identities, the “microbe-

like, singular and plural practices” by layering 

the spatial with affective, kinaesthetic, gestural 

and expressive practices (Varela 1999; Amin 

and Thrift 2002; DeCerteau 2002) instead of 

being distracted by the functionality of bulky 

technology, prototypes or electronics.

We created a form of public dreaming, 

where participants inhabited an elastic space 

of performance that in some ways made them 

performers in their own life. We caught a 

glimpse of people’s embodied relationships to 

technology, communication and interpersonal 

connections. These lives do not only contain 

logical and cognitive qualities but are highly 

affective, physical, passionate and imagina-

tive. As an enactment of our methodological 

considerations, the Placebo Sleeves study 

discovered the existence of the secret—exist-

ing as a shadow of the private and the public. 

The secret respects the roles for the ambigu-

ous, illogical or simply baffling in computa-

tion and considering how the participants used 

and reflected on the poetic objects, the secret 

seems to be important when designing for 

technologies intimately incorporated in every-

day experiences.

Notes

1
 For current developments in mobile and often 

wearable technologies see the music and training 

manager Nike + iPod Sport Kit, personal medi-

cal sensing devices by Thought Technologies, 

Philips’ far-future project Skin Probes, CuteCir-

cuit’s Hug Shirt and HP’s vision of a wireless hub 

in a watch.

2
  Explicit instructions for doing a phenomenology 

are not offered in this paper but can be found in 

(Kozel 2007). The intention with Placebo Sleeves 

was to keep the expectations and procedure 

underdefined in order to invite participants to 

develop their own voices in the notebooks.
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THE INTIMATE COMPUTER – ON BODY, SPACE AND 
RELATIONS 

In the 1990s in particular, there were strong indications that the increasing 

importance of computers would imply that we would live our lives in an increasingly 

virtual reality. That our brains could be manipulated to mix reality and virtual reality so it 

would feel like we were present when taking part in an online event. Popular culture – 

manifested in e.g. Hollywood and its vicinity – was never late to articulate ‘the human 

touch’ through confrontations with ‘the threat to humanity’, as Neil Badmington writes in 

“Alien Chic” (Badmington 2004), and virtual reality was no exception. Movies such as 

Terminator (1984), Strange Days (1994), Minority Report (2002) and indeed the Matrix trilogy 

(1999-2003), all articulate the contrast between the free and the programmed mind – in 

the latter case, the difference between the coincidences of the material world and the 

programmed randomness of virtual reality. However, Minority Report, in particular, also 

portrays another and presently more dominant assumption: that we are not only replaced 

by machines, but that the machines become dependent on us in order to make sense in 

the world. That technology is ever-present, but that the human body complete with its 

flesh, senses and emotions is in close interaction with technology in a manner where none 

of the parties as such are given first priority. In its own way, the traditional contrast 

between virtual and material realities is becoming more difficult to maintain in that virtual 

reality is becoming materialised and the material reality adopts virtual properties, since 

the technologies are merging together with our ‘real’ world. In this paper, I aim to study 

how this interaction between virtual and material realities is expressed in artefacts, which 

address and problematise the interaction between computers and the human body. At the 

same time, I aim to clarify how selected artefacts implicitly problematise the conception 

that our lives are becoming more and more virtual, but instead could be said to argue in 

favour of technology becoming more and more ‘humanised’. 

In keeping with computers becoming smaller and more mobile they are aimed less 

at the productivity of the brain and more at the pleasures of the human body. They are 

seductively displayed right in front of us until we can no longer resist the temptation to 

fondle the most recent cell phone, music player or game console. Until recently, it was 

generally believed that the increasing significance of computers would mean that our lives 

would become increasingly virtual, but now indications are that the opposite is indeed the 
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case. In the words of performance researcher, Susan Kozel, the ‘exquisiteness factor’, for 

instance, is greatly significant for our intercourse with digital objects. (Kozel 2008:306). 

They have become tactile fashion objects catering for the shopping gene (see e.g. the fuss 

over the introduction of the Apple iPhone in January 20071 and they also reflect our image 

and self-perception to a large degree. However, digital, mobile and ubiquitous objects are 

not necessarily mere self-reflecting objects. They can also provide us with the opportunity 

to share our lives and our bodies with each other, enabling us in this way to construct new 

conscious-related or physical connections with others, although this area is still largely 

unexplored, as Kozel also writes (Kozel 2008:306). Consequently, even though research 

into these new types of technological connections between people is still in the making, it 

is definitely not a peripheral issue in that it is visible in many contemporary works of art 

and design, which I will subsequently analyse. 

The artefacts analysed in this paper in various manners address the significance 

embodied by digital, mobile and ubiquitous objects for our intercourse with and 

understanding of the world. At the same time, the artefacts address the objects’ 

significance for our intercourse with and understanding of us in this world. How do the 

digital objects stage our relations with the environment, and to which degree do they 

display and re-configure our understanding of the boundaries between the private, public 

and intimate spheres? My hypothesis is that the ubiquity of technology is creating a new 

form of public life, in which the body and the intimate sphere play a more prominent role. 

Invisible computers 

It would appear contradictive, when I claim that the computer is also an intimate 

object, since a computer is usually associated with callous calculating electronics 

encapsulated in inorganic and hard plastic, whereas intimacy is associated with body, 

closeness and organic matters. My claim is, nevertheless, that the computer and its 

interface are becoming so integrated in our everyday lives and our existence that the way, 

in which we perceive our being in the world, is changed – the computer re-actualises the 

intimate sphere. This occurs in continuation of the fact that the computer is no longer an 

                                                
1 Apple announced the details on the iPhone January 9th 2007 after many years of speculation (see e.g. 
“The Apple iPhone” on engadget.com). On May 25th 2007 Google had over 50 million hits about the 
phone, even though it was not introduced until June 2007 and initially only in the USA. 
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electronic piece of hard plastic, but is increasingly integrated into other objects – in other 

words, it is omnipresent or pervasive. 

When, in 1988, the engineer Weiser invented the concept ubiquitous computing 

(another term for pervasive computing), his vision was that computers would become 

physically ubiquitous. We would not only have a computer on our desk, we would have 

computer power in many other objects. He was doing research into how it is possible to 

have many objects for various purposes with built-in computer power, in much the same 

way we typically have more than one type of paper on our desk. 

Our preliminary approach: Activate the world. Provide hundreds of wireless 
computing devices per person per office, of all scales (from 1" displays to wall 
sized) [...] It is invisible, everywhere computing that does not live on a personal 
device of any sort, but is in the woodwork everywhere. (Weiser 1996:unpag.) 

Development was fast, and come 1999, the aim – with reference to Weiser’s work 

and argumentation – of Don Norman’s, the user interface specialist, book The Invisible 

Computer, was to convince the reader that the number one purpose of designers had to be 

to make the computer ‘disappear’ physically as well as perceptively. In the same way, in 

which many things contain electric power and small motors within without us giving 

further thought to the matter – or in Norman’s own words: 

I don’t want to use a computer. I don't want to do word processing. I want to 
write a letter, or find out what the weather will be, or pay a bill, or play a game. I 
don’t want to use a computer, I want to accomplish something. I want to do 
something meaningful to me [...] I want computing that fits my activities. I want 
the technology hidden away, out of sight. Like electric motors. (Norman 1999:75)  

Thus Norman continued Weiser’s visions in an interface design context. As is 

shown by the above ultra-brief extract, pervasive computing implies several simultaneous 

things. First of all, there is the technological development, when computer power becomes 

so cheap and demands so little space that it fits anywhere. One result of this is that the 

computer can be integrated into other items, which are consequently improved with 

respect to carrying out their functions. For instance, the washing machine should be able 

to calculate how much water to use for a specific wash cycle, and whether the laundry is 

so soiled that the washing time must be extended. Secondly, pervasiveness implies a 

perceptive quality, in which the computer is not only physically integrated into other 

objects, but is integrated to the extent that we do not need to allocate thoughts as to how 

to operate it. This second point is interwoven with a popular demand that a computer 
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should be an invisible servant to indiscernibly assist us in achieving our goals – precisely 

like Norman’s motors. 

To the extent that it would make sense talking of the self-perception of a research 

discipline, the traditional self-perception of pervasive computing would be that technology 

exists everywhere without being present, and the self-perception of many commercial 

products could be best described as a materialisation of the proverb “Out of sight, out of 

mind”.  This, of course, is a cliché, but like all clichés it carries a grain of truth: In many 

cases, the computer has indeed disappeared from sight, even though its calculating powers 

– its computer chip – is found in almost anything, and although a huge amount of the 

computer chips in the world are connected in networks, through which they can 

communicate with each other without being dependent on our conscious interference, e.g. 

in the form of making a click with a mouse. For instance, we can log on to the Internet via 

our cell phone, if the computer is unable to find a wireless network, and the technology 

means that we do not have to act ourselves and we do not have to think about how we are 

connected to the Internet.  

The invisibility paradigm is dominant in the technological aspect of pervasive 

computing, but if you add a cultural or aesthetical approach to the new technologies, an 

altogether different story comes to life. The physical absence does not result in a 

perceptive absence – even invisible computers possess a materiality to be acknowledged, 

and which interacts with the environment and the culture in which the computer is 

situated. This means, for one thing, that the computer, in spite of its practically invisible 

ubiquity, influences and changes spatial and social conditions, which is also the argument 

put forward by Kozel. 

In general, we only see the effects of pervasive computing, and sometimes not even 

that. The fire fighter whose body is monitored by sensors during the extinguishing task 

("Ip Firefighter – the electronic fire fighter”) certainly does not have to spend energy on 

interacting with the sensors that ensure that the team commander is able to monitor e.g. 

the health condition of the fire fighter. The point is that if something is awry with the fire 

fighter, the electronic device activates an alarm, and only then can the technology be 

altered if needs be. In this manner also, though in a negative sense, do we notice 

technology when it errs, or when the potential health risks from radiation from cell 

phones is brought up. That is when it occurs to us that we are surrounded by technology, 
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even if it is ‘in the air’ and invisible to our senses. In relation to the individual as well as to 

society as a whole, however, it is not merely a question of the new technologies being 

removed from our view. On the contrary, it is more a question of them having 

disappeared from our perceptive radar. Usually, we do not even think about the fact that 

e.g. cell phones or wireless Internet has shifted some public boundaries. Obviously, it can 

be off-putting that strangers discuss their love life or annoying colleagues over a cell phone 

in the seat across from ours on the train, yet this does not mean that our understanding of 

what is and what is not acceptable in the public space has not changed. One of the main 

reasons for this is that technology indiscernibly integrates into our everyday lives, and that 

its cultural effects and consequences in many cases are perceptively invisible. We simply 

have not noticed that the boundaries between the private and the public space (the 

intimate and the remote) are changing, among other things as a result of technology. 

Moreover, the social and intimate dimensions of our existence are changing as and when 

the technological development results in our technologically mediated communication not 

solely having to be dominated by verbal and visual paradigms, but can also include body 

language and physical or latent communication layers. I am going to look into this in the 

following, where the issue will be unfolded by means of some artefacts addressing the 

cultural significance of pervasive interfaces. 

Staged spaces 

The architect and media artist, Usman Haque works with the spaces we cannot 

see, but which are still shaped and appropriated by us. Haque terms his architecture and 

thus the pervasive space “softspace” as opposed to “hardspace”:  

Traditionally, architecture has been thought of as hardware: the static walls, roofs 
and floors that enclose us. An alternative approach is to think of architecture as 
software: the dynamic and ephemeral sounds, smells, temperatures even radio 
waves that surround us. One might also consider the social infrastructures that 
underpin our designed spaces. Pushing this analogy even further, we can think of 
architecture as a whole as an “operating system”, within which people create their 
own programmes for spatial interaction. (Haque 2002:unpag.)  

Sky Ear (figure 1) from 2003-6 and its successor Open Burble from 2006 display and 

address the invisible but effective space of electromagnetism by displaying the 

electromagnetic space’s materiality by means of sound and light. The electromagnetic 

field is the term for the magnetic fields created by e.g. light and sonic waves operating at 

different frequencies. A field is never constant; it is always local and may be measured by 
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a gauss monitor, named after the mathematician Carl Friedrich Gauss (1777-1855).

   

 

 

Figure 1: Usman Haque, Sky Ear (2003-2006) 

Sky Ear is a floating balloon sculpture. A large number of white helium balloons 

are tied up with cell phones, gauss monitors, light diodes and tiny speakers within one 

structure that has been released into the air at a performance in e.g. a park in Greenwich, 

London. The sensors placed in various positions within the structure monitor the strength 

of the electromagnetic radiation and translate it into sound and colour in the spectre of 

the light diodes. The result of this is a large cloud of balloons displaying an 

electromagnetic field in constant change. The spectators can call the cell phones in the 

balloon structure to hear the sound of the electromagnetism, but since calls to a cell phone 

affect the electromagnetic field, the cloud will change when the spectators wish to listen in. 

Hence, Sky Ear is an example of how an ‘immaterial’ space can be staged and shaped and 

consequently it becomes an architectural space similar to a brick-made space, which is 

how we normally perceive architecture.  
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Sky Ear operates with many different relations to the space in which the sculpture 

exists. Firstly, it represents and reflects the space in that the electromagnetic field is made 

visible through a different mode from what it is normally seen in. The re-mediation of the 

space makes it possible for us as spectators to understand this new spatial dimension. We 

can plainly see that it exists, and we can see how it changes as a result of our interference. 

The consequence of the representation is that the spectator’s perception of space is 

changed. Space is not only something, which we can see; it is also something that exists 

with no regard for the limits of our senses. We know that dogs hear more than we do, and 

in this instance, we are able to observe that the blue sky is literally not blue at all, and also 

that the silence of the park is merely a result of the limits of our senses.  

Secondly, Sky Ear stages space through projection. The artefact’s performance of 

space is not just boring monitoring shown on a diagram, but is an elaborately staged 

presentation. A diagram is also a presentation, though it is not meant performatively in 

the same manner. Thus, the sculpture is not only a representation but also a staged 

representation, staging both space and spectator as part of a performance in a park in 

London.  

Over and above displaying the electromagnetic space, Sky Ear also constructs and 

shapes the space. This is the perspective, in which the sculpture may be seen as 

architecture. When the spectators call the cell phones in the balloon cloud, they not only 

hear the sounds created by the electromagnetic field, they also change and affect the 

sounds in the process. Thus the sculpture also tangibly constructs the relationship with the 

spectator, because a physical contact is made between two cell phones, and because this 

very contact clearly shapes the sculpture viewed by the spectator. In this manner Sky Ear 

depicts the normally invisible signs of communication and consequently also points to the 

cultural communication layer. Thus, Sky Ear’s spectators participate at several levels in 

tangibly creating and constructing the space displayed by the sculpture, which they 

observe. The artefact, then, is not merely an attractive representation of an invisible 

space, but is also an architectural manifestation of the physical and cultural dimensions of 

computer mediated communication. For one thing, the artefact emphasises that 

communication leaves physical traces, and for another that there are many aspects of 

communication, which most people had not thought about until watching and 

participating in the performance and representation.  
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In other words, Sky Ear is a sculptural interface, where the audience literally 

appropriate, transform and reorganise communication. An interface allowing the 

spectator to acquire, interact with and in the most basic manner obtain access to the data, 

which shape our everyday environment. Since the electromagnetic field, and thus Sky Ear, 

is shaped through the intervening of the spectator, and since the performative dimension 

of the artefact consists of everyday communication acts, the sculpture emphasises that the 

spectator influences his or her everyday environment. Hence, Sky Ear supports the idea 

that through the sculpture, the spectator appropriates, transforms and reorganises his or 

her perception and understanding of the everyday environment. In the words of Hague:  

Sky Ear encourages people to become creative participants in an electromagnetic 
performance; as an architecture project, the experiment makes visible our daily 
interactions with the invisible topographies of electromagnetic space. (Haque 
2004:unpag.)  

However, Sky Ear is more than a sculpture emphasising the relation between space 

and spectators. In a more symbolic sense, Sky Ear may be seen as a manifestation of the 

many immaterial spaces surrounding us. The sculpture not only displays the 

electromagnetic space, but viewed in a broader perspective, it is an exponent for the fact 

that space also has ‘invisible’ properties. A given space consists not only of brick walls and 

streets, but also of e.g. electromagnetism and communicative traces, and, if you take it one 

step further, of social and cultural aspects. All are properties or dimensions, the effects of 

which may be felt and acknowledged though their presence are not visible to the human 

eye. In this connection, Sky Ear serves as a manifestation of a physical and very tangible 

space, which, however, is in flux, and which is not normally found on our perceptive 

radar. Sky Ear then becomes a visible example of how the invisible dimensions of space 

may be constructed and acknowledged. Sky Ear illustrates and constructs many spaces, of 

which one is obviously the space made visible by the balloons, whereas another is made 

up of the relations between spectators and sculpture, created when the spectators make 

the phone calls. Consequently, Sky Ear operates on various spatial levels – with several 

types of architectural spaces – and does not only provide the opportunity for 

acknowledging the properties of the electromagnetic space. Furthermore, the sculpture 

addresses space between people, in that their private telephone connection to the 

sculpture is part of a larger, social network, which Sky Ear relates to through the fact that 
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the spectators as individuals or part of a crowd contributes to the appearance of the 

sculpture. 

Practiced space 

“Space is a practiced place”, Michel de Certeau writes in The Practice of Everyday 

Life (Certeau 2002:117). He is just one of several people preoccupied with how a space is 

not merely a stable, architectural element, but is also shaped by perception and by the 

people occupying the place for long or short periods. For a space to be practiced denotes 

that a space is an appropriated and occupied space – and that a space may have as many 

spaces as the number of people occupying it. Figure 2 may serve as a simple example: It is 

an old town in the north of Sweden, which – over and above being a physical place to be 

pinpointed on a map – consists of many invisible spaces making the place a living 

monument for lives lived, including any memories people may have about the place. To 

me, it is the story of summer, of a holiday and of an ice cream eaten in the sunshine. In a 

more de Certeau sense, the place consists of the spaces denoting the people who have 

occupied it: for instance, the grass has been trampled and the windowsills are worn.  

 

 

Figure 2: Me in a little town in the very north of Sweden 2005 
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This appropriated and lived-in place, however, also tells another tale of spaces, i.e. 

the story of the public and the private space. For the people living in the town, there is the 

public road, in which I, the tourist is allowed to walk, and then there are the private 

spaces hidden behind the walls and the windows of the buildings. The windows are 

particularly interesting with their ambiguity. Like the walls, they clearly define the 

boundary of the private spaces, but at the same time they also demarcate the boundary 

because they are transparent and thus allow a peek into the private and otherwise more 

inaccessible spaces. (See e.g. (Scmidt 2006). My point is that the simultaneous screening 

and revelation of the window may be refound in digital space, for instance in the manner 

it is displayed by Sky Ear. Sky Ear operates in the air and is so far removed from the senses 

of the spectators that they have to make a phone call to it. They are looking through the 

window, so to speak. The very fact that they have to call the cloud in order to gain access 

to the sound aspect of the sculpture, creates a new space below: many spectators each 

have their own private experience, though it is also communal in that they are part of a 

crowd. In this manner, Sky Ear forces a change from the location of the park to the 

perceived, social and individual space, because the sculpture requires the active 

acquisition of space by the spectators. It is through this acquisition that the space is 

changed and created. In his own way, Hague has created a sculpture representing a 

concrete interpretation of de Certeau’s understanding of space. Or in the words of Hague:  

We begin to read cities as more than just a collection of destinations – they are 
overlapping fields of differing experiences and logics. (Haque 2003:unpag.) 

Moreover, Sky Ear is interesting, because the sculpture forces the spectators to 

adopt a stance by pointing at something, which is immediately outwith the spectators’ 

space (the airspace above the park), yet also turns out to be relevant and present in that 

the spectators as a crowd, yet individually, draw in the space around them, by making 

phone calls to the sculpture. The distant aspect creates the intimate aspect, and the 

intimate aspect is suddenly about the individual body in space, because the waves 

visualised by the sculpture are right there where the cell phones of the spectators glow in 

the night. 

Private and public space  

In Behavior in Public Spaces (Goffman 1971), the sociologist Erving Goffman 

examines how people relate to – or desperately try not to relate to – other people in the 
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public space. It is about observing being observed, and about feeling being perceived. As 

Goffman states: “each giver is a receiver and each receiver is a giver” (Goffman 1971:16). 

The mutual adaptation to the situation is the most important quality concerning face-to-

face communication. Goffman defines a difference between focused and unfocused 

interaction, the former being when people talk to each other (or is in any other way the 

focus of each other), whereas unfocused interaction is when people are in the same space, 

yet still manage to be fairly aware of each other’s presence. During unfocused interaction 

it is important to fit in, or in popular terms to ‘blend in with the wallpaper’. We wish to be 

perceived as someone who is aware of sharing a space with others (since anything else 

would be impolite), but at the same time we do not wish to draw attention to ourselves. 

Most of us spend most of our time ‘fitting in’ when we are on the bus, attending a lecture 

(even though we have focused interaction with the lecturer), go shopping etc. One reason 

we normally wish to fit in is that in this way we preserve a little private space around us – 

we are allowed to be ourselves. The absolute contrast, obviously, are people who are so 

famous that they will be spoken to, photographed or otherwise noticed, when they walk 

the street.  

One of Goffman’s most interesting claims is that we will use all sorts of props to 

achieve this. The newspaper is a fine example: it allows us to be in a space without us 

having to look or stare at other people. At the same time it constitutes an almost physical 

barrier owing to the manner in which it is held up in front of our body. We have 

something to do, and we look like someone killing a bit of time. In other words, when we 

read the paper, we are safe from an interaction point of view – we are approachable, but 

we are not idle. We are in the same space as others, yet we have created a small physical 

bubble around us. Even during the rush hour in the busy London Underground, you can 

observe this phenomena: Regardless of how crowded the train is, and so, regardless of 

how close together people stand, by far the majority of the commuters are busy reading a 

newspaper or a book, and in this manner they can be said to have their own private space, 

even if they literally stand on top of some fellow commuter’s feet (figure 3). Goffman wrote 

his book long before the cell phone became common, yet the cell phone is the newspaper 

of today. When a person is busy with his cell phone, the cell phone adapts the same social 

function as Goffman’s newspaper: you are present, but not obtrusive, and you are distant, 

but not unapproachable. In a way you carry a semi-private or semi-public space around 
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with you, whether it be the newspaper or the cell phone, and this space is again similar to 

the window of the house, since you are clearly screened off yet not invisible.  

 

 

Figure 3: Passengers in the London underground maintaining their private spaces. Photo by the 
author  

Thus Goffman’s examination of face-to-face interaction also describes the 

difference between the private and the public space. There are acts fit for the public 

space, and there are acts fit for the private space only. The separation of the two spheres is 

for the good of both spheres: a separation of the public space, because we do not have to 

relate to too many aspects of other people’s private lives, and a boundary to the private 

space since certain aspects are nobody else’s business. Although some of Goffman’s 

observations and conclusions may appear old-fashioned today, since social norms are in a 

constant state of change and consequently have changed, the distinctions and behavioural 

patterns in themselves are still relevant. One way to illustrate this is a scene from an 

airport in Rome, where the principal character was a man speaking in his cell phone and 

the subsidiary characters were the rest of us present. The man talked for a long time and 

made several calls. The interesting part was that he managed to preserve his private 

sphere. He sat one seat away from the nearest fellow traveller, and he did not talk very 
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loud. But most important of all, he preserved his privacy by holding his cell phone close to 

his ear with the finger from the opposite hand, so that the rest of his hand concealed his 

mouth. Left hand to right ear and vice versa. In this manner he was fully in control of 

who could understand how much of his telephone conversation, because unless you were 

very close to him indeed (which he would notice), he had his own bubble of privacy 

behind the hand holding the cell phone. A bubble not unlike standing in an old-fashioned 

telephone booth, which, in this instance, was a performative gesture, carried out in 

common Italian style.  

Public privacy  

Italian men are not the only ones focusing on the non-conventional potential of 

the cell phone. Private Public (figure 4) is the creation of Joe Malia, a design student from 

the Royal College of Art in London, and is a tubular scarf, which is hollow and can be 

worn like a hat.  

 

 
Figure 4: Joe Malia, Private Public. Photo by the artist 

Once you have pulled the scarf up, it covers your face, though you can look out 

through the long tube – at the end of which you may place a cell phone or mobile game 

console, so that only you can watch the display and no-one else can watch, as you interact 

with the technological device. Malia describes his object thus:  
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It highlights the privacy we sacrifice when using mobile technological devices in 
public spaces. Users of the wearable mobile phone scarf can venture into public 
spaces confident that if the need to compose a private text message were to arise 
the object could be pulled over the face to create an isolated environment. (Malia 
2006:unpag.) 

The material matter of the object is in the spheres it constructs, and in the fact that 

it manifests a demand for a sphere – a relational space – to be invaded only by the user. 

The design is based on the size of the body, and it veils the body in a structure turning the 

user into an amorphous existence in relation to the rest of the world: A kind of beheaded 

body, which is anonymous and extraordinary at the same time.  

Private Public points out that small private spheres may arise in the public space 

through some kind of negotiations, where the negotiation of the knitted tube is merely a 

physical manifestation of an implicit communicative act, which invariably takes place, 

when people create their own action space whilst present in the public space. In a way, 

Private Public becomes a manifestation of Goffman’s “territories of the self”, i.e. the manner 

in which one creates spaces, territories, for oneself within the public space. In the words of 

Branaman:  

Territories of the self are simultaneously material and ideal, consisting of the 
physical spaces over which a person can command use as well as the rights to 
privacy and the claims on social space that a person is entitled to 
make.(Branaman 1997:lvi)  

There are many ways to create a territory in public, for instance “the stall”, a kind 

of booth, which is always marked by objects (e.g. if you are sitting on a chair), though it 

may also be more mobile, like for instance a bath towel with which to mark off your own 

small section of a public beach (Goffman 1966:56). Goffman explains the stall as an object 

providing "external, visible, defendable boundaries for a spatial claim" (Goffman 

1966:57), which Private Public must be said to comply with in full, even though the artefact 

deliberately paints the stall so blatantly that the artefact dissolves the normally implicit 

communicative acts and makes them excessively explicit.  

The aim of the artefact is to stage and shape the body in the communicative space 

by means of new technology. The artefact articulates how the ubiquity of the computer 

object redefines and changes our personal spheres or immediate surroundings. It is 

political in that is concerns the almost unknown disadvantages of ubiquitous technology. 

However, it is not a claim that anything needs to change. It would be more accurate to 
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say the artefact articulates an awareness of the existing different spaces available, when 

technology is used among other people, and it points out that even if you try to hide in the 

crowd in the traditional ostrich-like manner, you will still be visible. Moreover, the 

artefact points out that privacy is not merely about encryption algorithms, ensuring no 

one else can decode the data you transmit through your pervasive computers. Private Public 

emphasises that privacy in relation to the use of pervasive technologies is also about what 

you want to show, to whom you want to show it and when you want to show it.   

Public intimacy 

Sky Ear and Public Private articulate how pervasive technologies influence the 

relationship between the individual and the environment – how the use of technology is 

becoming an increasingly more public and social affair. Sky Ear produces a social, yet still 

individual event by dynamically visualising otherwise invisible communication traces 

between people and technology, and Private Public very tangibly stages both the concept 

‘privacy’, and how the mobile interface challenges the distinction between private and 

public spheres. Consequently, Sky Ear and Public Private point in unison to the relationship 

between the public and the private spheres and the communication between the two.  

At the same time, my initial claim that the computer is becoming organic and 

intimate in earnest, may be traced in the two artefacts, since in both artefacts the human 

body is pivotal for the accentuation of the interaction between visible and invisible, the 

private and the public. The artefacts are not about the ‘nature’ of technology, or how 

technology is implemented, but focus on the significance, technology has on the individual 

– on how the individual is affected, changed and how it manifests itself in relation to the 

staging of technology. Neither Sky Ear nor Private Public however, go all the way and 

address the post human opportunities provided by the new ubiquitous technology. Both 

the artefacts mentioned point to the communication between the private and public 

spheres, but they do not demolish them – no novel connections are created, they ‘simply’ 

point to what already exists. Other artefacts, however, go one step further and in their 

own way abolish the distinction between the human body and signs in that connections 

are made, which evade the reflective sign level without thus establishing an automatic 

cyborg individual.  

In wearable computing, which is a sub-category of pervasive computing, the question of 

the intimate, the private and the public become particularly prominent. In short, wearable 
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computing are clothing items with built-in technology, which is everything from the fire 

fighter’s suit mentioned in the introduction, dildos activated by the cell phone, to clothes 

designed to communicate your emotions. This field, which was dominated by sci-fi 

rhetoric in the 90s, with all this entailed in terms of ever online cyborg bodies, has in 

recent years been ‘infiltrated’ by sociologists, artists and an entirely different rhetoric that 

experiments to a much large degree with types of body mediation. In other words, we are 

no longer talking about a radical coupling of man and machine, but rather of how the 

body can be communicated in and through clothing. In this instance, the intimate sphere 

is central, because the potential of the clothing is to play with, address and supersede the 

limits between the private and the public by means of the intimate technology, which is 

focused upon.  

whisper[s] (figure 5) is a combined aesthetical, cultural and technical research 

project at the Simon Fraser University in Vancouver, Canada (“whisper[s]”). The artefact 

has transgressed various iterations that all explore how otherwise intimate, physiological 

data may be connected to the social and public space. Whisper[s] consists of articles of 

clothing into which have been sewn small computers and sensors that are so well hidden 

that often only the transmitter may be identified as technology, since e.g. wires have been 

replaced with conductive material and thread. 
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Figure 5: Wirelessly connected dress and top in whisper[s] 

When the acting persons wear the clothes, their physiological data are constantly 

monitored by a technology that can create wireless connections between the acting 

persons. An EMG integrated in a pair of trousers, for instance, can light up a light diode 

in a bracelet. A respiratory monitor in a top may be wirelessly connected to a vibrator in a 

skirt, so that one acting person can feel the respiration rhythm of another acting person 

through the movements of the skirt. The acting person may also choose to explore her 

own breathing by wearing both the top and the skirt. The connection is based on wireless 

technology (e.g. Bluetooth), and it is the acting persons themselves who choose the 

connection between the objects by means of RFID-tags and monitors of the tags.2 

Clothing is not merely protection for the body against the elements or curious 

looks; it is also a cultural statement. It is part of a staged and shaped persona. It is rarely 

                                                
2 RFID is short for Radio Frequency Identification, a technology in which small chips with unique identification 
numbers can be activated to send and receive data from an RFID sender. Each chip contains an 
identification number and a small amount of data. Power is supplied by the sender during communication. 
RFID chips are very cheap to produce and very useful when many objects with unique properties 
participate in a large network, e.g. library cards and library books  (see e.g. the public library of Silkeborg or 
the Vatican library), payment by bus cards (e.g. in Helsinki, London, Tokyo) and even supermarket 
groceries (see e.g. the experiment Metro Future Store in Germany). 
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bought randomly, and it functions as a tiny part of the private I, which is transmitted into 

the public space. Part of the reason of existence of the clothes is to transmit such messages 

and consequently become a kind of quiet performance of the wearer’s personality, as 

perceived by the wearer. As pointed out by sociologist Fred Davis:  

It can be said that in very large part our identities – our sense of who and what we 
are – take shape in terms of how we balance and attempt to resolve the 
ambivalences to which our natures, our times, and our culture make us heir. And 
while its primeval purpose may have been to protect us from the elements, 
clothing comes to share in the work of ambivalence management as much as does 
any other self-communicative device at our disposal: our voices, body postures, 
and facial expresion and the material objects we surround ourselves with. (Davis 
1992:24-25)  

Hence, clothes are (also) a communication medium by which the person may 

express his or her identity. It is a kind of analogue interface to the ‘person behind the 

façade’, and in a more general sense, it also acts a marker of the boundary between the 

private and the public. Obviously, whisper[s] enters this discourse in that it is designer 

clothes, but at the same time, the artefact breaks down the boundary, because it also 

displays or communicates the bodily intimacy of the wearer. Whisper[s] is an example of 

how pervasive technology clarifies and re-actualises the intimate sphere. By wearing the 

clothes, the acting person is, in a way, transformed into an explicit or exhibitionist 

performer of own body and body actions. Since many of the data monitored by the 

sensors are not directly controllable, the various public spheres and levels are combined in 

novel ways – with the result that the public formats known to us will be re-configured. In 

contrast to Sky Ear, whisper[s] is not about visualising the all-pervading social or 

technologically mediated spaces ‘floating around’ in thin air. The social space created by 

whisper[s] is meant primarily to be visible to the participants themselves, and so the social, 

communal space is not in focus in this instance. Here you can conduct a private 

conversation, while your body rhythms are displayed elsewhere on some other person’s 

bracelet, and you can go shopping in the supermarket, while the rhythm of your heart is 

indiscernibly transmitted via the cell phone to the underpants of your better half. The 

connection between bodies thus takes place on an intimate level, and the invisible flows of 

data are not made visible in the same public manner as in Sky Ear. Nor is the private space 

denoted like in Private Public. Hence, whisper[s] is an example of how pervasive technologies 

enable and stage a transcending of physical boundaries, which e.g. Private Public displays.  
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whisper[s] turns communication into a body-related function, and it re-configures 

the borderline between body and technology. In contrast to the visions of Norman and 

Weiser, communication is not invisible or automatic, and certainly the interface is not 

subjected to the tyranny of function, but rather merged with it. The technology is physical 

though not perceptively invisible, since the interface (in the case of whisper[s] in the 

clothing) is not in itself merely a channel or a medium for communication ‘pushing 

buttons’ on the body. On the contrary, the clothing from whisper[s] gains its 

communicative value through its material properties and its proximity to the body, 

consequently obtaining concrete communicative value. 

The intimate computer 

When the body is represented through clothing in a manner, which is not merely 

the traditional the-clothes-conceal-yet-emphasise-the-body manner, the model of the 

window between the private and the public spaces crumbles. There is more at stake in this 

situation. When you watch the acting persons from whisper[s] put on the skirts, it becomes 

clear that more intimate questions come to the forefront, and that the boundaries between 

the private and the public spheres are reconfigured. To whom does one wish to transmit 

certain data, and when? Who controls the interaction? Do you want to transmit the heart 

rhythm directly to a bracelet, or would you rather use the rhythm as a kind of advanced 

text-transmitter? Or would the ideal option be, to be able to (tangibly as well as 

metaphorically speaking) connect directly to e.g. your partner’s body, whenever you felt 

the urge? The point is that the objects using the new body-related technologies operate 

with an extra dimension in relation to what the example of the Italian man in the airport 

illustrated. Obviously, the intimate dimensions already existed, but with the advent of the 

literally pervasive computer that can be incorporated everywhere and whose in- and 

output take place across that, which we can see with the human eye, the intimate sphere 

obtains a whole new functional area, which obviously affects and collaborates with both 

the public and private spheres. Where the newspaper creates a small, visible private space 

within the large public space and thus contributes to manifest the boundaries between 

those spaces, pervasive technology makes it possible to create spaces that explode the 

visible and physical spatiality, and this re-actualises intimacy.  
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But what if you can feel the breathing of a passing stranger in your trousers, or 

sense the pulse of a colleague, as she is adding an important contribution at the staff 

meeting? How will the private I look then? And the public? 

Desire, lust and technology 

Technologies such as the cell phone and the e-mail programme confirm and 

strengthen the verbal and written culture. However, we are experiencing more and more 

examples of the human body being reinstated into the digital culture (by means of the 

significance of the body’s position in locative media, as well as by means of intensive research 

into body stimulation through technology). Technology is not necessarily foreign and 

inorganic, but in application area as well as physical appearance it is becoming ever more 

organic. No longer is focus only on technologically induced speed and precision, but to an 

increasing degree also on more socio-psychological connections and properties. To put it 

a bit bluntly, it could be said that focus will be increasingly on the technological body 

consisting of senses and social relations (whisper[s] and to some extent Sky Ear) instead of 

viewing it like an impressionable machine (like e.g. Stelarc’s Ping Body). Together, artefacts 

such as Sky Ear, Private Public and whisper[s] point to the fact that the relationship between 

the public and the private spheres is created by the communication between them, and 

that this communication takes place on individual as well as body-related levels. If we 

compare the communicative mediations expressed by e.g. the sensor driven fire fighter’s 

suit and whisper[s], it becomes clear that the difference is in the way, in which the 

communicative interface is integrated. The fire fighter’s suit, like whisper[s], is an intimate 

communication object, but the difference is that whisper[s] does not establish an invisible, 

automatic cyborg individual. whisper[s] contains signs to be interpreted and transformed 

into a social reality. Thus, we are not only talking about a materialisation of the ideas of 

sci-fi writer, William Gibson that man will become some kind of computer chip, nor that 

we can log on to other people’s minds, or approach the artefact in the same manner as 

when we claim that the fire fighter with the sensor mediation in his own way comes across 

as a fire fighting machine, who might as well have been a robot, from which we can 

monitor vital information from a safe distance. With whisper[s], the participants are very 

clearly influenced by and interact with technology, but even though the boundaries 

between the body and the communicative signs are in some ways breaking down, the 
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demands for reflective participation builds new boundaries and interaction between the 

public, the private and the intimate spaces.  

Artefacts like whisper[s] appeal to ‘human’ qualities such as desire, lust and social 

contexts and point to a new connection between the private and the public spheres, which 

are influenced by the intimate sphere. The artefacts I have analysed in this article, point, 

among other things, to the fact that the body – viewed as an intimate and cultural entity – 

is shaped and staged by new pervasive computers. The artefacts encourage discussion 

about the political and cultural consequences of technology contributing to the creation of 

new forms of public life, and they insist on the body being decisive to the relevance and 

development of pervasive computing. They do not stage or describe that the cohabitation with 

the computer is something taking place around us in parallel computer controlled worlds 

resulting in us becoming estranged from ourselves. The artefacts, however, stage a 

process, in which the engaged and interactive person reinterprets his or her own 

significance to a world that is increasingly dominated by computer power. The interesting 

thing about the artefacts’ staging of communication is not the fact that is has been made 

possible by computers. The interesting fact is that communication takes play in an 

interactive process between man and computer power – that both the communication as 

well as the computer have been made organic and thus ultimately humanised, really. 

Perhaps this is indeed a sign that the human body (and man as such) have now reached 

beyond post humans? To humanise what is not human instead of dehumanising what is 

human.  

A town in Northern Sweden is primarily interesting by virtue of its trace of lives 

lived in much the same manner that electromagnetic waves are not interesting in earnest 

until, for one thing, they can be felt and for another be influenced. In other words, if we 

can decode ourselves and our actions from what we sense, as addressed by e.g. Sky Ear. In 

a similar manner, Private Public addresses the fact that we may well tele-communicate, but 

we cannot escape our organic reality – that technology stage the body so that others can 

observe us, and that our texting and other technological interaction also has a physical 

side, even though the immediate focus of the interaction is the ‘virtual’ communication. 

The message of whisper[s] is similar, as it insists that, ultimately, it is the role of the body in 

the communication that makes the technology interesting. 
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Performing Perception – Staging Aesthetics of Interaction 
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________________________________________________________________________ 

 

In interaction design for experience-oriented uses of technology, a central facet of aesthetics of interaction is rooted in the user’s 

experience of herself ‘performing her perception’. By drawing on performance (theatre) theory, phenomenology and sociology 

and with references to recent HCI-work on the relation between the system and the performer/user and the spectator’s relation to 

this dynamic, we show how the user is simultaneously operator, performer and spectator when interacting. By engaging with the 

system, she continuously acts out these three roles and her awareness of them is crucial in her experience. We argue that this 3-

in-1 is always already shaping the user’s understanding and perception of her interaction as it is staged through her experience of 

the object's form and expression. Through examples ranging from everyday technologies utilizing performances of interaction to 

spatial contemporary artworks, digital as well as analogue, we address the notion of the performative spectator and the spectating 

performer. We demonstrate how perception is also performative and how focus on this aspect seems to be crucial when designing 

experience-oriented products, systems and services. 

 

Categories and Subject Descriptors: H.5.2 [Information Interfaces and Presentation]: User Interfaces - 

Theory and methods; H.1.2 [Models and Principles]: User/Machine Systems - Human factors; J.5 

[Computer Applications]: Arts and Humanities - Performing arts (e.g., dance, music) 

General Terms: Design, Human Factors, Theory 

Additional Key Words and Phrases: Aesthetics, Interaction Design, Human-Computer Interaction, Art, 

Performance Theory, Experience Design 

________________________________________________________________________ 

 

1. INTRODUCTION 

In what used to be a church in a park in London, a man is walking on water. Slowly, he progresses into 

the huge basin, concentrating on watching his steps. If he falls or misses his steps he will not be hurt 

but he will get soaked. We are watching an interactive installation called Bridge [Cross 2006] by 

Michael Cross (figure 1) comprised of submerged mechanical steps that raises by the weight of the 

man.  

 
Figure 1: Michael Cross’ Bridge at the exhibition space Dilston Grove, Cafe Gallery Projects London, London, UK. Photo: 

Michael Cross 

 

We are witnessing a man experiencing what it feels like to walk “as if walking on water, eventually 

reaching the middle of the lake, thirty steps and twelve meters from the deck. There they will stand 

alone and detached, stranded in the middle of a plane of water” [Cross 2006]. He is not all by himself, 

though. A guide or guard is walking in the water pool just next to him and on the deck leading to the 

pool, several people are awaiting their turn (figure 2). As this man reaches the end of the steps he turns 

around and walks back on the now raised steps towards the deck When he steps out of the pool the 

people awaiting their turn applaud him. 

 
Figure 2: Spectators watching Bridge at Dilston Grove, London, UK, Oct 2006. Photo: Lone Koefoed Hansen 

 

Bridge is an exemplary case of how participating in an interactive experience is more than just 

being there for the thrill and the enjoyment of it. It is more than what happens between the user and the 

system, it is more than what happens as a consequence of the user’s actions, and it is more than the 

setting or surroundings. Participating in an interactive experience – and especially when it comes to 

experiences happening in public space – is also about how what you do is experienced by someone 
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else, and of how you know that other people are seeing and experiencing that you are experiencing 

something.  

When discussing the aesthetics of interaction, this aspect of perception as a performance and not 

just an individual experience is highly important for people’s relations to and perception of an 

interactive system. The user of Bridge is more than just a user, because using Bridge is a matter of 

being an operator, a performer and a spectator all at once: as a user walking on water, you are both 

operating an interactive system, performing for other people while operating, and, most importantly – 

because you are both operating and performing – you are also an implicit spectator of your own actions 

since your own actions will be the ones that other people are experiencing.  

In this paper we will argue that what we observed when we went to experience Bridge happens in 

all meetings between users and interactive systems. We will demonstrate that the user continuously and 

simultaneously acts out three kinds of participant roles and that her awareness of all three roles shape 

her experience. This is what we saw when observing Bridge and in this paper we will investigate the 

consequences in real-time co-located situations related to experience-oriented applications of IT. 

Simultaneous participant roles is a valid principle in a wide range of areas from which designers of 

interactive systems can learn: Many everyday experiences implicitly encompass different roles, just 

like many artworks – analog or digital – put this mechanism of multiple participant roles into play. 

These artworks intentionally integrate the simultaneous roles into the form and expression of the object 

and the participant’s perception process. Consequently, we will elucidate the subject by drawing upon 

examples from a range of areas not normally referred to within HCI and design literature simply 

because few succesful attempts have been made to integrate the user’s performance of her own 

perception into the system. 

In the following, we will present the concept of the user performing her own perception by drawing 

upon work within the field of HCI on to system-user-spectator relations, performance theory, 

phenomenology, and sociology, coupled with analyses of different examples, ranging from everyday 

interactive products to art installations such as Bridge. 

 

2. RELATED WORK IN HCI: RELATIONS BETWEEN USERS, SYSTEMS AND 

SPECTATORS 

The increase in public and semi-public interactive systems of late has prompted a number of 

contributions to the HCI community with regards to the relations between systems, users, and 

spectators. With the particular theme of this paper in mind, we will introduce and discuss contributions 

that highlight: (1) tensions between system and user (user <=> system), (2) tensions between the 

system-user interaction and spectators thereof (spectator <=> [user <=>system]), and (3) tensions 

between user and spectators (user <=> spectator) 

An introductory note on terminology: We use the term ‘user’ to denote a person interacting with a 

system. We use the term ‘system’ to denote the artefacts with which the user interacts; this may be a 

discrete entity or a constellation of multiple artefacts. We use the term ‘spectators’ to denote persons 

somehow observing the interaction between user and system; this observation may be co-present or it 

may be mediated in various forms. In particular, the use of the term user is contested ground. A main 

line of argument in this paper is that the user takes on various roles throughout the interaction process. 
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For this reason we initially refrain from using the term performer instead of user, for this is just one of 

the roles played by the user. 

 

2.1 User <=> system relations: Towards embodiment and contextual interaction between 

user and system 

Human-Computer Interaction has from the outset self-evidently been chiefly concerned with the user-

system relationship. In the canonical [Grudin 1990], Grudin describes five historical foci of interface 

development. This development begins with interfaces at a hardware level and evolves through 

interfaces as programming tasks, terminal interaction, interaction dialogues and (anno 1990, when the 

paper is published) extends into the interface as the work setting, encompassing multiple end users 

interacting with systems in collaboration. Thus, contextual aspects surrounding the user-system 

interaction have gained increasing prominence in HCI. 

More recently, in [Dourish 2001a] and [Dourish 2001b], Dourish discusses the concept of 

embodiment as a foundation for context-aware computing. Taking his departure in what can broadly be 

labelled tangible computing [eg. Ishii and Ulmer 1997] and social computing [eg. Dourish & Button 

1998; Suchman 1987], Dourish presents the argument that the these two fields of inquiry share a 

common basis with respect to the importance they ascribe to the context in which interaction takes 

place. As a foundation for understanding and exploring interaction in context, Dourish posits the 

concept of embodiment. Embodiment stems from the philosophical position of phenomenology 

[Dourish 2001a] and implies not merely physical presence (although that certainly is a key aspect of 

embodiment), rather “embodiment denotes a participative status, the presence and occurentness of a 

phenomenon in the world. So, physical objects are certainly embodied, but so are conversations and 

actions.” [Dourish 2001a, unpag.] We perceive and act in a world laden with meaning, and meaning is 

constantly being enacted and renegotiated through our interactions with each other and the world.  

In terms of the trichotomy of system-user-spectators, [Dourish 2001a] & [Dourish 2001b] 

conceptualize the situation of interaction holistically, in that embodiment implies always already being 

in a reciprocal relationship with the context (encompassing both users, interactive systems, spectators, 

co-users, physical surroundings and the meanings ascribed to these entities) in which you interact. In 

that sense, embodied interaction deals not only with the system-user-spectator constellation, but also 

with the broader context within which it is situated. 

Pertinent to the theme of this paper, we can however deconstruct the systemic concept of 

embodiment to gain an understanding of some of the tensions between user and system. First and 

foremost, it is a relationship characterized by the user’s exploration of the meaning of the system. 

When social and tangible computing systems appear “natural” or “intuitive” to users, it is often because 

they offer users ways to “uncover, explore and develop the meaning of the use of the technology as it is 

incorporated into practice.” [Dourish 2001a, unpag.] Second, meaning is not a constant, rather arises 

from the user’s interaction with the system. With regards to designing interactive installations and 

staging experiences such as Bridge, this implies that one cannot control what the system means to the 

user, only influence the construction of meaning: “What a user means by engaging in some action [...] 

may have little to do with what the designer imagined.” [Dourish 2001a, unpag.] 

..171..



 

The aforementioned extending foci of interface development described by Grudin [1990] has now, 

17 years on, led to HCI becoming increasingly interested in not only how contextual aspects influence 

the user-system relationship, but also how the user-system relationship is perceived by spectators in the 

interaction context and, as we will elaborate on in this paper, how this awareness of being in a user-

system-spectator trichotomy affects the user. 

 

2.2 Spectator <=> (User+System) relations: On designing spectator experiences 

In [Reeves et al. 2005], Reeves et al address the issue: “how should a spectator experience a user’s 

interaction with a computer” [Reeves et al. 2005, p 748]. Borrowing on terms from performance 

theory, the paper denominates the user as performer and the interaction between performer and 

computer as performance. It is the spectators’ relation to and experience of the performance that is at 

the heart of the paper. 

In their exploration of this relation, Reeves et al [27] make the distinction in performances between 

manipulations: what actions does the performer carry out to operate the computer, and effects: what are 

the observable results of these actions for the spectators. A central aspect of designing spectator 

experiences is the degree to which manipulations and effects are concealed or revealed, and Reeves et 

al classify performances according to how both manipulations and effects may be hidden, partially 

hidden, transformed, revealed, or amplified. For example, the use of computers for composing emails 

most often entails hiding both effects and manipulations (which makes for a non-existing spectator 

experience), watching a Powerpoint presentation relies on amplified effects and partially hidden 

manipulations, whereas much of the fun of observing someone playing a game of Guitar Hero or 

Dance Dance Revolution comes from the interplay between revealed manipulations and revealed 

effects in the player/performer’s mastery of the game. 

Reeves et al lean upon these distinctions in their discussion of possible strategies in designing 

spectator experiences which they denominate secretive (hidden effects and manipulations), expressive 

(revealed or amplified effects and manipulations), magical (hidden manipulations and revealed or 

amplified effects), and suspenseful (hidden effects and revealed or amplified manipulations). 

These strategies are presented as a framework for designers when considering spectator 

experiences, which in our system-user-spectator trichotomy can be described as the observation of the 

system-user interaction. It is worth noting that in Reeves et al’s terminology, this interaction is denoted 

performance, and the engaged user is denoted performer. While we find [Reeves et al. 2005] a highly 

interesting paper, the introduction of the spectator–performer terminology is too broad for many 

purposes as it includes all system-user interactions into the terminology which by inference allows for 

the term user to always be substitutable with performer. The terms performer and performance are fit 

for the purpose of [Reeves et al. 2005] as they are broadly defined allowing for the arguments on 

spectators’ engagement to come forward. But on a general level it is not satisfactory to use specific 

terms for a broad purpose as this leaves us with a crippled vocabulary; it is simply too reductive to use 

performer as a synonym for user and performance as a synonym for interaction as it makes us unable 

to distinguish between people who are interacting in solitude and people interacting with other people 

present. As we will address below, interacting with other people present makes a big impact on the 
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interaction itself as one is actually performing for someone. A user’s experience of being a performer 

in a designed environment for others to observe and the resulting change in the user’s relationship to 

spectators, is only touched upon briefly in [Reeves et al. 2005]. This is understandable in the light of 

the scope and focus of [Reeves et al. 2005]; however, as we will argue in this paper, the ways in which 

the user perceives and experiences the act of interacting with a system under the potential scrutiny of 

spectators greatly influences the interaction as a whole. We will argue that it is precisely this awareness 

of the (potentiality of a) spectator that transforms a user into a performer. For this reason, the spectator 

experience most certainly also has to do with the user’s experience. [Reeves et al. 2005] mentions this 

relation in terms of performer awareness, a concept explored in a number of contributions to the fields 

of HCI and Computer-Supported Cooperative Work (CSCW). 

 

2.3 User-Spectator relations: Mutual awareness in interaction 

The concept of awareness figures prominently in in a number of HCI and CSCW studies, among these 

[Bellotti and Bly 1996; Bellotti & Dourish 1992; Orr 1990]. Awareness in these contributions is 

understood as a reciprocal, socio-functional relationship: “Awareness is an understanding of the 

activities of others, which provides a context for your own activity.” [Bellotti & Dourish 1992 p.107] 

Partaking in activities in social settings often, if not always, requires awareness. Eg. in work settings, 

awareness help you ascertain whether co-workers are available for discussions, what projects they are 

working on, what their mood is etc. These types of information are made available to us through so-

called awareness mechanisms, which may be explicit (eg. I make a note in a document that I am 

writing with a colleague that I have changed a paragraph) or implicit (eg. my colleague assumes that 

since another paragraph has changed since she last saw it, I must have changed it even though I have 

not made a note of it). When we describe awareness as a mutual relationship, it is due to the fact that 

skilled participation in a social situation also implies that you yourself provide awareness clues to 

others. These may come about through conscious deliberation (eg. I may pretend to be hard at work so 

I can avoid talking to obnoxious co-workers), although most clues are subconscious, or possibly 

somewhere in between the conscious and the subconscious. 

However, most awareness studies, being rooted within the field of CSCW, focus mainly on the 

work-related aspects of the user-spectator relationship, eg. studies and design examples address issues 

such as how to set up automatic it-supported awareness mechanisms for distributed work, how to make 

clear in which ways co-workers have modified documents, how to find out when it is possible and 

appropriate to contact co-workers on the phone or via instant messaging etc. 

Although we address the dialectics of user-spectator relations, the argument presented in this paper 

extends the socio-functional, work-oriented aspects of awareness.  

In [Benford et al. 2006], Benford et al partly touch upon the user-spectator relationship. Extending 

the strategies for framing spectator experiences in [Reeves et al. 2005], the authors examine strategies 

for blurring the frame of performance in a public interactive game/performance. Performance 

participants are devided into bystanders (unwitting spectators), audience (spectators participating 

actively) and performers (the designers and their helpers orchestrating the performance/the game 

before and during the audience’s participation). The paper examines how strategies of blurring frames 
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between bystanders and performers may be used in design of mobile experiences for the audience and 

it briefly examines the audience's experience of these blurred boundaries. 

Like [Reeves et al. 2005], [Benford et al. 2006] is an intriguing paper addressing important aspects 

of real-time co-located computer-mediated experiences. But unlike [Reeves et al. 2005], the user is not 

denoted performer even though the user is acting in public space: the user who was a performer in 

[Reeves et al. 2005], is called audience in [Benford et al. 2006] while performer is understood in a 

more classic sense as a person instructed in performing specific actions at specific times during a 

staged event – even though the particular performances discussed are open for changes according to the 

audiences’ actions. The resemblance to role-playing games in which performers act according to 

specific rules and plots set up by game masters, is obvious. Still, urban games like the ones described 

in [Benford et al. 2006] differ significantly from urban role-playing in that the former have a fixed 

timeframe and not least in that even though both audience and designers (performers) are participating 

in the same space and the same story, they are almost not part of the same game/performance as 

designer-performers have to make sure that audience-performers are behaving according to the story’s 

timeline. Even though it may not appear so for the audience, they have very little freedom to make their 

own decisions as the performers are always ready to keep the audience on the right track according to 

the story.  

In a computer-mediated urban performance this framing is the main factor in establishing the 

performance, as put forward by [Benford et al. 2006], in which case it is of course important to be 

aware of how to design the frame. Nevertheless, this frame adds aspects of being-a-performer-for-

others and being-aware-that-one-is-being-a-performer-for-others to the audience’s experience of the 

performance as the performance is also an experience of being a performer for both bystanders, 

performers and other audience members. In short, audience members are neither just experiencing or 

perceiving a story nor just performing a role – they are performing their perception of the setup, the 

story and the surroundings. We do not see this fully recognized in the framework offered in [Benford et 

al. 2006]. 

Let us sum up our position and focus in relation to related work within HCI: The main part of HCI 

literature has evidently addressed the system-user relationship. Contextual perspectives that expand this 

focus have gained increasing prominence within the field, exemplified by [Dourish 2001a] which 

provides a strong conceptual foundation for understanding the user’s relation to systems. The 

emergence of public and semi-public interactive systems have further extended to studies of spectators’ 

experience of system-user interactions, and in this line of work [Reeves et al. 2005] presents a focused 

discussion about spectators’ experience of the user-system relation. However, these contributions touch 

only briefly upon the tension in the system-user-spectator trichotomy that has to do with how users 

experience their interaction with systems in the knowledge that they are potentially putting on a 

performance for spectators, and how that affects the whole situation of interaction. 

The focus of this paper in the light of related work is sketched in figure 3. 

 

Figure 3: User-system-spectator tensions and the focus of this paper 

 

3. PERFORMING BEING-A-USER – PERFORMING PERCEPTION 
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The relation between the system’s user (as quite literally inscribed in the system’s interactivity design) 

and the user’s actual use of the system can be characterized as one of double play: the user knows that 

she is inscribed in the system and she uses this knowledge as a way to understand and play with the 

system; it resembles a simple cybernetic feedback loop as e.g. Aarseth has established as a distinctive 

feature of hypertext [Aarseth 1997]. The relation can be described as a correlation between the user’s 

act of perceiving and act of interacting. As we will show below, the act of performing is, however, 

added when use becomes socially situated – when use becomes possible for others to observe. Among 

others, [Bentley 1964], [Goffman 1966], and [Goffman 1959] have argued that there is always a 

performing aspect of people’s actions even though the extent to which it is essential for an action varies 

with the setting and the person acting. Regardless, the act of performing is essential when someone is 

physically experiencing and/or operating a system in front of others and we analyze the use situation 

from a dramaturgical or performative perspective.  

It will be our claim that the tension between the user operating on the system and the spectator 

watching this operation is imbued with the user’s awareness of being in the center of the spectator’s 

focus. She is not only (actively) perceiving the system’s possibilities or the performance that takes 

place by help of the system but her operations and thus her perception is heavily influenced by her 

knowledge of that her perception of the system is a performance for others. This reciprocity is what 

what we call performing perception.  

In this context, we understand performance as a very physical thing; it is the actual actions taking 

place and not a dramaturgical or narrative term as e.g. Laurel [1991] uses the term. As also [Iacucci et 

al. 2005] points out, Laurel uses theatre metaphors and terms to understand how one can design a use 

experience such as the flow of an interface as if one were setting up a stage for the user to explore or 

perform in. Following, but slightly specifying how [Reeves et al. 2005] use the term, we will use the 

term performance to denote a situation in which someone is actually performing actions in front of 

others – the act of performing. More specifically we will show below how the user’s awareness of how 

her act of perceiving is an object for someone else to perceive affects her act of interacting to a degree 

that may even prevent her from interacting if the system does not acknowledge this interplay (figure 4).  

Performing perception thus describes how the user is simultaneously engaged in three actions: the 

act of interacting with the system, thus understanding which possibilities she has and how she can 

operate the system; the act of perceiving the relation between her and the system and her and the 

surroundings; and finally the act of performing where she is a performer for others to observe. 

 

Figure 4: Model of acts of performing, perceiving and interacting 

 

The following example will demonstrate how the tension between the act of perceiving and the act 

of performing can be a vital part of the object’s form and expression, and thus how it can be staged as a 

part of the use situation and the resulting interaction potentiality of an object. Afterwards, we will 

move on to establishing an understanding of why this is the case. 

 

3.1 Sonic Bed 
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In Sonic Bed [Matthews 2006] (figure 5) a 12 channel speaker system enables you to listen to music 

compositions with your entire body while being in a custom made bed in which the speakers are 

embedded. Sonic Bed is a an artwork and a display for artworks at the same time – or a music 

instrument as the artist Kaffe Matthews prefers to call it – to which musicians can compose music. 

Based on the fact that sound appears because sound waves literally move air, the bed presents the user 

with embodied music if she climbs the bed and normal music if she chooses to not climb the bed. In 

order to listen to the music with your body, you climb the bed, lie down and find yourself in a perfect 

listening position where soon various parts of your body will begin to shake and shiver due to the air 

pressure generated by the speakers underneath the mattress. 

 

Figure 5: Kaffee Matthews’ Sonic Bed in use by Lone Koefoed Hansen at OK Center for Contemporary Art, Linz, Austria 

during Ars Electronica, Sept 2006. Photo: Jacob Wamberg 

 

Experiencing Sonic Bed is curious; lying in a bed is normally an intimate experience, but here other 

people are free to enter. Listening to music is not normally an intimate experience (it may, however, be 

private if only you yourself are able to listen), but in this case music has an intimate effect since your 

whole physical body is shaking – sometimes a foot, sometimes a shoulder and sometimes the pelvis or 

a buttock. In Sonic Bed the user is on display, both due to the fact that the combination of user and bed 

is the only visuals present and due to the bed frame’s literal framing of her – as if the user is a sculpture 

in a display case or a picture in a frame. The alluring aspect of Sonic Bed is that it contains these 

oppositions; it is neither a fully immersive or contemplative experience since there is always an 

awareness that you yourself are on display, nor is it a fully public experience since the music you 

experience is unique to you and your body's position on the mattress.  

Sonic Bed is not an interactive piece – the music does not change according to how people position 

themselves in the bed – but it is a piece where position and movement between positions means 

everything. The artist created the bed in an explicitly ambiguous idiom but she is still puzzled that 

people tend to not move at all; that they hesitate to explore the music with all of their body. They get 

into the bed, position themselves, and the next time they move is when they exit the bed. Alternatively, 

they could have entered the bed, lied down and then moved around – lying in a diagonal, lying on their 

back, on their front, elevating parts of their body etc. It appears that not wanting to draw attention to 

oneself and not wanting to be in the focus of other listeners is a force hard to snap out of, even though 

this ambiguity of being immersed and being on display is a big part of the experience of the work and 

even though it is a considerably more intriguing experience when you explore the sound waves with 

your body. 

 

3.2 Social behavior 

One way of casting light on the always already installed interplay between the user’s actions, the 

situation she is in, and her relations to other people present, is to turn towards the seminal observations 

and interpretations of the sociologist Erving Goffman. Goffman’s research was devoted to observing 

and analyzing how western people behave in social situations. Goffman applied dramaturgical terms 

and principles to sociological observations, and viewed the presentation of the self as a dramatic effect 
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applied in a specific time, at a specific place and for a specific audience. As [Brissett and Edgley 2006 

p. 78] points out, dramaturgical sociology does not study what people feel, but how they behave when 

they believe to be ‘on’, thus ‘reading’ cultural conventions from people's actions in specific situations.  

Goffman is mostly known for his accounts of front stage and back stage behavior – of how people 

try to present themselves while in public space [Goffman 1959]. In this case, however, Goffman’s 

notion of focused and unfocused interaction is much more relevant as it focuses on the implicit 

negotiations taking place when two people are in the same situation and on how people’s actions are 

primarily based on how they believe their actions would fit into the situation instead of being primarily 

based on their own idiosyncratic preferences. Situatedness is not a new concept in HCI, but Goffman’s 

definition will, however, shortly prove to be very useful so we will quote it here: 

The term situated may be used to refer to any event occuring within the physical 

boundaries of a situation. Accordingly, the second person upon a scene transforms everything 

done by himself and by the one already there into situated activity, even though there may be 

no apparent change in the way the person already present continues with what he had been 

doing. The newcomer, in effect, transforms a solitary individual and himself into a gathering 

[Goffman 1966 p. 21] 

 

Goffman’s point is that in any given situation, every western individual will be relating to the other 

people present – also when this awareness of other people is not directly visible. Being situated means 

being aware of your surroundings to a degree where all actions in the situation are coupled with the 

awareness of the situation. Goffman’s use of the word 'gathering' draws attention towards the frame or 

the stage created and sustained by social relations.  

More importantly, Goffman classifies relations in a situation as either focused or unfocused. 

Focused interaction is “the kind of interaction that occurs when persons gather close together and 

openly cooperate to sustain a single focus of attention, typically by taking turns at talking” [Goffman 

1966 p. 24], and unfocused interaction is when people are in the same situation but without interacting 

even though they still manage to be somewhat aware of each other's presence: “In this realm of 

unfocused interaction, no one participant can be officially ‘given the floor’; there is no official center 

of attention.” [Goffman 1966 p. 34]. Thus, unfocused interaction is all about ‘fitting in’, and it is what 

most of us spend most of our time doing. When in the bus, when at a talk, when at the gallery or when 

in public space in general. One of the reasons why people prefer maintaining unfocused interaction in 

public space is, according to Goffman, that this is a way of maintaining some sort of privacy – some 

sort of private space. In other words, we get to be ourselves even though that self is always a front 

stage self when we are in public. In unfocused interaction, people can attend to their own business 

without having to take other people too much into consideration as it is understood that the situation is 

neither one of direct interaction nor one where other people will be interested in your actions unless 

you act in a way that transforms unfocused to focused interaction. Thus, both focused and unfocused 

interaction is based on a contract; in focused interaction we agree that we are each other’s primary 

contact, in unfocused interaction we implicitly agree on recognizing each other’s existence in a 

common space while not initiating (or wanting to initiate) focused contact. 

3.2.1 Focused or unfocused interaction. Goffman’s observations partly explain why we find it 

necessary to develop further on the notion of the spectator experience presented in [Reeves et al. 2005]. 
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Most interactive systems are designed with the specific user in mind – as a result of the desired relation 

between the system and the one(s) using it. Much recent HCI research is about making a system that 

works on the user’s terms. The system and the use of the system is supposed to (and is considered 

appropriate and well made if it) ‘folds around’ the user, thus making the user the center of the system. 

Use of the system is most often supposed to be what [Forlizzi and Battarbee 2004] refer to as ‘an 

experience’ – something that “has a beginning and an end, and often inspires emotional and behavioral 

changes in the experiencer” [Forlizzi and Battarbee 2004 p. 263]. If relations to other people are 

considered, it is always in relation to the use of the system – does it work under specific work 

conditions, does it facilitate interaction with multiple users, or does it work as the desired social tool.  

Essentially, we believe that Goffman’s notions of focused and unfocused interaction contribute to 

an understanding of interactive systems as something that is always about focused interaction even if 

focus is peripheral as in slow technology [Hallnäs and Redström 2001]  You are never supposed to not 

care and the system will always be the “official center of attention” (cf. [Goffman 1966]) or at least 

designed so it can easily become the center should it be necessary (cf. [Hallnäs and Redström 2001]). 

Contrarily, the user’s relations to everything unrelated to the use itself is supposed to be unfocused or 

maybe even non-focused as she is not expected to reflect on events that are unrelated to her use. Non-

focused is not a Goffman term because according to him, a situation can only consist of focused or 

unfocused interactions as people will always be aware of other people’s presence and they will always 

act according to how they perceive themselves in the eyes of others. However, when analyzing existing 

interactive systems and papers describing them, the notion of peripheral spectators is rarely touched 

upon and if it is, it is considered of minor importance. [Benford et al. 2006] and [Reeves et al. 2005] 

are two examples which both touch upon the issue of spectatorship in interactions with public 

installations, but which do not attribute any significant importance to the spectators’ effect on users’ 

interaction with systems. This lack of recognition points toward a premise of non-focused interactions: 

Systems and, by inference, system designers are almost never expecting people to experience focused 

or unfocused interaction towards surroundings that are not part of the interaction or the interaction 

goal. 

However, works or systems like Bridge is pointing out how it may be true that you are in a focused 

relation to the system, but this focused interaction is in itself part of a focused interaction with the 

surroundings – in this case the prospective users waiting on the deck. Our point being that the user (and 

in part also the system itself) expects to be in an unfocused (or maybe even non-focused) relation to the 

surroundings, but in focused interaction with the system. As a user, you want to interact with the 

system on your own terms and you expect to be in the system’s center of attention and most 

importantly, you expect to be able to have the experience of the system at the center of your attention. 

Typically, systems even set the stage for this interaction individuality as it is typically assumed that 

interaction with the system is based on focused interaction while other things move to the background. 

This is also the case with experience oriented systems where the system is made for – and the user is 

interacting in order to get – experiences.  

Unlike artworks like Sonic Bed where the juxtaposition of being a performer while also being a 

spectator purposely contributes to the experience, focused interaction towards the surroundings is 
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rarely built into the interactive system itself and rarely does it become a planned part of the experience. 

It would appear that many interaction designers implicitly believe that they are creating non-focused or 

maybe unfocused interaction towards the surroundings if they are not specifically creating a spectacle 

meant to be a center of attention. However, if we take Goffman’s observations and analyses into 

consideration there is never such a thing as completely unfocused interaction between either of the 

entities system, user and spectator (cf figure 3). Interaction between either of the three will never be 

non-focused, it will maybe be unfocused for a while but it will always be focused at some point, and it 

will always be on the verge of becoming focused again when it is unfocused. 

Our point is that unfocused interaction is implausible when it comes to being watched while being a 

user in experience design systems as the user is precisely “the center of attention” (cf [Goffman 1966]) 

from the spectators’ point of view and the user is very well aware of this. Accordingly, the user 

experiences a double focused interaction – she is focused on both the system use and her relation to 

other people present; and in this sense interacting with a system is no different than interacting in other 

cultural settings.  

3.3 Performing a role 

It follows from the above mentioned double focused interaction where the user is performing her own 

perception of the system, that she has to simultaneously adapt to different roles when interacting with a 

system. The performing of her perception contributes to the aesthetics of interaction as the user’s role 

play is a result of the system’s or object’s form, expression and interaction design just like a 

performance in a theatre play is a result of aspects like script and staging.  

 

Figure 6: BodyBug in use by Jin Moen, the inventor. Photo: Peter Knutson 

 

BodyBug [Moen 2005] (figure 6) is an example of an object accomplishing this. BodyBug is a 

prototype aiming at creating a kinaesthetic experience. A small box containing mechanics and 

electronics runs on a wire attached with velcro to two points on the user’s body. Moving her body, the 

user also moves the wire which triggers the case to respond by moving up or down the wire. According 

to user studies, BodyBug provided users with “an experience of being able to feel beauty in their 

movement, i.e. an aesthetic experience; sensing their bodies, and they had found new ways of moving 

and make use of their bodies” [Moen 2005 p. 123]. Simultaneously, the user’s movements with 

BodyBug was a spectator oriented performance: “The interaction BodyBug creates engages not only the 

mover but also the audience as they often make comments on the movements and the interaction 

created by the user” [Moen 2005 p. 123]. Interestingly, BodyBug integrated these two aspects in a way 

where users quickly accepted and played with the knowledge of perceiving and performing at the same 

time, as users “also expressed the insight of people having very individual movement patterns and 

qualities of motion, as well as an increased consciousness of their own movement pattern.” [Moen 

2005 p. 123] In this case, the form, expression, and interaction design deliberately set the stage for the 

user's acceptance of performing her perception as part of the experience. Here, it could be due to the 

fact that she had the possibility of interacting in several ways; from extreme movements in space to 

hardly perceivable movements with the parts of her body that BodyBug was attached to. She was, in 

other words, able to partly control how she came out as a performer. 
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In accordance with [Reeves et al. 2005] and [Benford et al. 2006], we believe that the realm of 

performance studies and theory can be helpful when understanding user interactivity. As also [Hare 

and Blumberg 1988] states: “we assume that there is a continuum ranging from everyday activities that 

do not have a dramatic quality, through social events that are consciously staged, to theater 

productions” [Hare and Blumberg 1988 p. 14]. Building upon the considerations in [Reeves et al. 2005] 

we will, however, in continuation of our application of Goffman, claim that it is as important to design 

for the user’s role as a performer as it is to design the user-system interaction and to design for 

spectators. This is because spectators are watching a user who is very concious of her role as 

performer. It thus follows that it is impossible to design for spectator experiences without also seriously 

considering how to design for users to be performers while simultaneously being operators of a system 

and spectators of their own performance. 

3.3.1 Playing your part. Goffman’s observations on focused and unfocused interaction highlight the 

fact that we are always aware of our immediate surroundings, regardless of whether we are in direct 

interaction with people around us or not. Goffman’s base for analyzing social situations is the 

dramaturgical realm whose terminology is also important when moving from observing the socialized 

everyday lived life to designing systems for experiences that are always socially situated when they 

happen in public space – or in a gathering, to use Goffman’s terms. Creating spectacles and hence 

spaces for gatherings is an important part of most experience design and consequently, we need to look 

more closely into the dynamics of gatherings; of how we can further understand the dynamics of the 

different roles played by the user while she participates in an interactive gathering or experience. 

SKIN Probes are prototypes by Philips design. Two dresses reflect the wearer’s mood and body 

state. Bubelle (figure 7) comprises two layers of garment, the inner one measures emotions (skin 

signals interpreted as emotions) and projects light onto the outer layer, thus responding visually to the 

wearer’s emotions. 

 

Figure 7: The Philips Skin Probe Bubelle, promotional photo 

 

Frisson (figure 8) is a body suit that responds with lighting up LEDs when the suit is blown on. 

Both prototypes are thus fairly direct visualizations of what is normally a private, intimate and bodily 

experience: blushing and shivering (or the reddening and goose pimpling of skin, respectively), and 

both prototypes transform the wearer from being a person wearing clothes to being a performer literally 

carrying her ‘inner self’ on her dress.  

 

Figure 8: The Philips Skin Probe Frisson, promotional photo 

 

There are many ways in which this project can be questioned; does it make sense to talk about an 

inner self, is it actually the wearer’s emotions that are being exhibited, or is it a constellation of stimuli 

or response which do not necessarily cohere. Both dresses are, however, unquestionably examples of 

highly performative clothing, no matter what is actually being performed.  

We can further our understanding of the implicit dynamics in an interactive object like SKIN 

Probes by recalling what theatre critic Eric Bentley writes on the theatrical situation: 
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The theatrical situation, reduced to a minimum, is that A impersonates B while C looks on. 

[...] Impersonation is just half of the little scheme. The other half is watching – or, from the 

viewpoint of A, being watched. Even when there is actually no spectator, an impersonator 

imagines that there is, often by dividing himself in two, the actor and his audience. The very 

histrionic object, the mirror, enables any actor to watch himself and thereby to become C, the 

audience. And the mirror on the wall is only one: the mirrors in the mind are many. [Bentley 

1964 p. 150] 

 

Following Bentley, SKIN Probe acts as a stage where A (the wearer or user) displays or performs B 

(her body and her immediate feelings as seen through SKIN Probe’s rendering) to C (the people in her 

surroundings). As Bentley notes, C is a conceptual rather than an actual entity; A, the performer, is 

fully capable of impersonating even though there is no audience. In other words, Bentley highlights 

that the essential part of a performance is not that someone is actually being looked at, but that 

someone is impersonating or performing someone or something before a potential audience. 

Bentley’s writings have been picked up by dramaturgical sociologists like [Hare and Blumberg 

1988] who, following both Bentley and Goffman, have applied performance theory to social situations. 

[Hare and Blumberg 1988 p. 8] expands Bentley’s model to also incorporate a co-actor or antagonist 

and several reference groups (an audience that may only be present in the mind of the actor), thus 

diagrammatically depicting the performance situation and consequently the basic tensions of social 

interaction as also Goffman observed (see figure 9).  

 

Figure 9: Hare & Blumberg’s model of the performance situation 

 

Again, the fundamental part of a performance – someone performing something in front of a 

(potential or imagined) audience – is the interconnections between the actor/protagonist, the co-

actor/antagonist and the audience. All come to live because of the connections to the other entities. 

Goffman applies these fundamental principles to social interactions, but also reminds us that even 

normal non-staged everyday settings are under the influence of social norms and interpersonal 

interaction paradigms.  

It is unlikely that a user interacting with a designed and staged system with the aim of providing 

some sort of interactive experience will not also be under the influence of these social paradigms – 

even if the user chooses to disregard them. Thus, understanding the aesthetics of interaction will 

amongst other things be a matter of finding a way to design for the user to be able to dynamically 

alternate between different roles.  

Combining Bentley's thoughts on how the performer, A, relates to the audience, C, with Goffman's 

thoughts on focused interaction and Hare & Blumberg's formal application of theatre theory on 

everyday life, we are given a framework for understanding and ultimately designing for the user's 

different roles.  

In figure 4 we depicted the relations between three different user actions (the acts of performing, 

perceiving and interacting, respectively). Relating the statement to the findings of Bentley and Hare & 

Blumberg, we can now transform the model of actions to a similar model of user roles (figure 10).  

 

Figure 10: User roles 
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In Hare & Blumberg's model, the dramaturgical situation of a play was analyzed in order to project 

it onto real-life situations in the spirit of Goffman. The point of both Hare & Blumberg and Goffman is 

that this is everyday life; we are talking about ordinary people acting according to cultural conventions. 

The conventions serve a function very much like the conventions of the theatre situation. There's a 

stage (the situation), a performer (the person) and an audience (the people sharing a situation with the 

person). As also [Lahr and Price 1973] states: "the life performer [...] is continually being placed in 

cultural scenes in which special performances are demanded" [Lahr and Price 1973 p. 6]. 

Consequently, when [Reeves et al. 2005] states that it is important to design for the spectator 

experience, we agree; as soon as interaction with the system takes place in public there will be people 

looking and sometimes those people are supposed to be the next users. However, when looking at the 

dynamics between the performer and the spectator, it becomes clear that designers cannot address the 

one relation or role without adressing the other. If there is an actual spectator, the user is highly likely 

to not only be engaged in a focused interation with the system but also with the spectator. And if there 

is no actual spectator but only a potentiality for an actual spectator, there will still be some sort of 

focused interaction towards an imagined spectator (cf. Bentley's "the mirrors of the mind are many" 

[Bentley 1964 p. 150]). Both kinds of spectators – imagined or actual – have great influence on the 

other roles the user is playing and hence on her use and experience of the system. The user is 

consciously or subconsciously always performing in front of imagined or real others when she interacts 

with the system in public space. She puts herself on the line and becomes a performer of her own 

perception. Implicitly, an interactive system becomes the stage for not only the user's perception of the 

system but for her perception of her own act of performing in and with the system. 

 

4. CASE ANALYSES AND DISCUSSIONS 

Throughout the paper we have addressed several of the aspects of the user's performing of her 

perception by partly presenting theoretical foundations and partly pointing to issues raised as we have 

encountered various experiences within the last couple of years. The cases presented have so far been 

pointed at raising or illustrating a specific issue and not all of the examples have been making use of 

interactive technology. In the following, we will bring together all of the considerations on what it 

means to the user that she is simultaneously an operator, a performer, and a spectator and more 

importantly, what it means to the use situation, that the user is bound to perform her perception. We 

will bring the considerations into play by analyzing three different examples of how people use an 

interactive system in public or how they publicly use technology, thus demonstrating how the 3-in-1 of 

user roles and particularly how the performing perception shapes the user's experience. 

They hint at how conventions may change (on the one hand) or how designers may successfully 

incorporate the aspects into the design (on the other hand) 

 

4.1 Case 1: Physical computer games 

A vignette from a video games arcade in Trocadero, London (figure 11):  

In the cacophony of rows upon rows of video games, a group of friends take turns playing a game 

of Dance Dance Revolution. Highly choreographed, the player presently playing interacts by moving 
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his feet in well-timed response to the sounds and imagery of the game. He easily navigates the early 

stages of the game, the tension rising, the beat accellerating, and the applause of his friends escalating. 

In the latter stages of the game, his mastery begins to falter and after a number of missteps, his game is 

eventually over. His friends cheer him up, pad him on the back, and a new player steps up, eager to 

play and impress.  

 

Figure 11: Dancing in a video games arcade 

 

The interaction is clearly focused for the group of friends taking turns playing Dance Dance 

Revolution. The player’s attention is directed towards the sounds and visuals of the game, although he 

is also obviously aware of the bystanding friends, their behaviour, and their impression of his playing. 

The bystanding friends are attentive towards the player in interaction with the game, and also towards 

each others’ expressions and behaviour. This assembly of game, player, and immediate spectators can 

be said to exist as one situation of interaction, circumscribed by another one, namely that of spectators 

in the games arcade observing the friends playing. To spectators outside of the group of friends, the 

group of people taking turns playing make up a performative spectacle in it’s own right. The attention 

of the player and the bystanding friends are somewhat more unfocussed when it comes to this second 

layer of performance. However, the group of alternating players are in no way oblivious to the fact that 

they may be the center of attention for passers-by. The fact that they are more focused on the 

immediate game situation does thus not imply that they do not act as if they are in a public place in 

which certain behavioural norms are in place.  

If we regard the roles that the immediate player of the game takes on, he is clearly the operator of 

the game as he responds to the auditive and visual cues by stepping on the input tiles. He is also 

simultaneously a performer in front of his friends in several ways. First, his immediate interaction with 

the game is a spectacle in it’s own right. Second, he is performing his skills and increasing proficiency 

at the game, all the while putting himself at risk since he knows that he will eventually reach a stage of 

the game at which he will be unable to keep up. This risk of putting oneself at stake is one obvious 

attraction of playing this type of game in public. Third, he also performs certain moves that are not 

explicitly necessary for interacting with the game, eg. he hums or sings in time with the music, he 

jiggles his hips, he lifts his arms in celebration when a stage is completed. This points to the third role 

that he is invariably played out at the same time as the two others, namely that of spectator. He is 

implicitly aware of his status as the centre of attention for his friends, and potentially for other visitors 

at the games arcade. This influences his observable behaviour, but even more so it affects his whole 

experience of the interaction situation. In a fairly visceral game such as Dance Dance Revolution, we 

may denote the proficient player’s experience as one of immersion, but it is not an immersion solely in 

the game-player interaction, it is an immersion in the whole situation of interaction: well-timed 

responses to the game, socio-culturally recognizable gestures and utterances such as raising ones arms 

in celebration, nods and comments to friends, pleasure in displaying expertise in front of strangers in a 

public place, adrenaline rushing in the knowledge of the imminent risk of failing. 

Revisiting [Reeves et al. 2005], the situation can be said to be based on an expressive strategy in 

which the manipulations and effects of player interaction are revealed and possibly amplified for the 
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spectators. This is certainly one aspect of what makes Dance Dance Revolution a successful arcade 

game. It is however by no means the only one. We argue that the way in which the game and the 

staging of it engages the user by addressing the trichotomy of user roles – operator of the game, 

performer in public, spectator to one’s own performance in relation to how the friends were or will be 

doing – is equally important, if not more so, in understanding why and how the game succeeds. The 

design of the spectator experience is necessarily a question of not just how spectators perceive the 

performance, but also of how users simultaneously perform their own perception and perceive their 

own performance (in relation to the other performances). In this case, the user is both a performative 

spectator and a spectating performer while he interacts with Dance Dance Revolution. 

Dance Dance Revolution is just one of a steadily rising number of interactive games that rely 

heavily on designers' understanding and playing into the tensions of the user-spectator relationship. 

Even many years ago, archade games and pin ball machines were to be found in eg. burger bars and 

even though the place was supposed to be for shorter visits only, many customers hung out for hours 

watching each other play on the machines. More recent examples include Singstar, in which the 

performance aspect is even more prominent as players take turns singing pop songs, and many of the 

games produced for the Nintendo Wii console. Arguably, the Wii, despite its inferior hardware 

performance compared to rivalling consoles Xbox 360 and Playstation 3, has proved a hit because the 

Wii console and games developers have extended their view of console gaming as solely a question of 

user-system interaction and taken into account the performative aspects of gaming. 

 

4.2 Case 2: Mobile space 

A vignette from Rome Fiumicino airport: An Italian man carries on a number of conversations on his 

mobile phone in the departures hall. All the while speaking, he keeps his voice down and maintains a 

certain distance to other travellers. He holds his phone to his left ear, keeping it there with his right 

hand index finger; this causes his right hand to cup his mouth and further muffle the sound of his voice 

plus it prevents other people from lip reading. While speaking he engages in eye contact with other 

people in an almost aggressive manner; he holds your gaze until you look away, but his eyes are not 

inviting you to engage in interaction with him. In this manner, he maintains a bubble of privacy, all the 

while being markedly aware of spectators who notice his distinct (and stylish Italian) way of 

conversing. 

It is clear from the gestures and body language from the Italian man that he is looking for a way to 

not be audibly present in the public sphere while he is interacting with his mobile phone. He is 

simultaneously present in two domains at the same time as he is both in the domain of the conversation 

and in the domain of the airport. In terms of focused and unfocused conversation, he is engaged in a 

focused interaction via the phone. It may be mediated via the phone, but it is still a classical focused 

interaction in Goffman's terms. As [Murtagh 2001 p. 85] points out, most people engaging in phone 

conversations go out of their way to not engage in focused interaction with people in their physical 

surroundings by i.e. making an effort to not look into anyone's eyes while speaking. The Italian man, 

however, engages in a peculiar focused but still unfocused interaction with his immediate 
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surroundings. He does look at you, but in a way that make you keep a distance by looking away. He 

forces onlookers into an unfocused interaction by being focused.  

In terms of the roles of operator, spectator, and performer, this Italian man perfectly demonstrates 

how a person interacting with a device is focused on a lot more than the interaction itself – how a user 

is always simultaneously an aspect of all three roles. Also, he is the perfect example of how spectators 

are influenced by the way the user performs his perception of the situation he is in. The Italian man is 

never only one of the roles, he is always all of them: Clearly, he is operator of his mobile phone as he 

is engaged in a conversation mediated by the phone. Also, he is evidently a performer of his interaction 

and his desired privacy through his gestures and his way of engaging in eye contact. Finally, he is a 

spectator: he is watching other people's interactions towards him, and he is very much aware of how 

both he himself and his interaction comes out to other people thus shaping his performance from his 

observations and actions which in return shape the way other people or spectators relate to him. 

Where [Reeves et al. 2005] positions use of mobile phones in the secretive domain (partly hidden 

manipulations and hidden effects), this classification does not suffice in this situation and maybe be it 

never does. This particular situation is neither explained nor understood by only considering the 

operation of the device. The actual operating of the device is secretive (spectators are unable to see 

which buttons are being pushed and unable to see the display). Also, the effects are hidden if we define 

the effects as what happens on the other end of the device, that is what happens as a consequence of the 

interactions with the device. However, there is no doubt that the Italian man is having a phone 

conversation and as a whole the situation is very expressive or suspenseful. If we only take his button 

pushing into account, the manipulations are hidden, but interaction with a mobile phone is also audible 

and gestural and in this particular case the audible interaction remains hidden whereas the gestural 

aspects are highly amplified. So if we take the Italian man's situated actions into account, his 

interaction style is suspenseful at the least and sometimes even expressive, as the effects of his gestural 

performance are also revealed: as spectators, we effectively look away and are forced into not even try 

to engage in focused interaction with him. 

Italian men are not the only ones with an eye on the performativity of mobile phones. Also Private 

Public [Malia 2006] by Joe Malia (figure 12) emphasizes "the privacy we sacrifice when using mobile 

technological devices in public spaces" [Malia 2006]. Private Public is a tube shaped scarf knitted in 

the round and it doubles as a hat. When wearing the scarf as a hat, the user's face is hidden from the 

surroundings while the user herself is able to see through the end of the tube and onto the screen of the 

device she has fastened to the tube. 

 

Figure 12: Joe Malia’s Private Public. Photo: Joe Malia 

 

Private Public is a portable secretive space which doubles as an expressive interaction. It is an 

analog and physical manifestation of the same principles as the Italian man was demonstrating, and 

both are examples of the performativity of interactions and of how [Reeves et al. 2005] is right when 

demonstrating that interactions with technology are also spectator prone. However, artworks like 

Private Public – and the other artworks in this paper – highlight how we tend to forget that our 

interactions with technology are always present for other people to observe and how these observations 
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are always (at least implicitly) shaping our interactions. Even if we have forgotten that the use of 

mobile phones in public space strangely mixes the private and the public space, we immediately know 

what Private Public call attention to when we see it in use. By making use of the portable space for 

secretive interaction, the user is in effect amplifying all of her actions. Spectators are not able to see 

what she is actually doing to which type of device; they only know that something is going on. This 

sounds like a secretive and almost non-performative action. However, she will stand out in the crowd 

and thus be transformed from being able to stay in unfocused interaction to being the center of focused 

interaction even though her head is hidden. The very act of making the interactions secretive – the very 

performance of the secretive – instantly negates the secretive and makes it an expressive interaction 

tied closely to the act of performing that you are perceiving something. Thus the form and expression 

of Private Public is always already embodying the three different user roles just like the Italian man 

performs them. As an object, Private Public manifests how the user is never able to be only operator, 

spectator, or performer of an interaction but is always all three at once. Private Public calls attention to 

the fact that interacting with technology in public space with other people (potentially) present is 

always also about when you show what to whom – about how you perform your experience or perform 

your perception of the interaction. 

 

4.3 Case 3: Gumlink and the gum facade 

A vignette from the world’s largest sweets trade convention, die Internationale Süßwarenmesse (ISM) 

in Cologne, Germany: An interactive installation on the side of a stand displays a 3D space in which 

animated pieces of gum drop from the sky onto floating orbs before piling up on the ground (figure 

13). Business people, most of them wearing suits, pass by the stand, looking at the stand and the 

installation. A few of them notice faces appearing on the orbs – some are surprised to discover that the 

faces are in fact their own, and that the orbs follow them as they pass by, pushing aside the falling gum. 

Flustered, some of them quicken their pace, some of them smile at each other, some of them turn their 

gaze elsewhere. 

 

Figure 13: The Gum Facade at ISM 2006. Photo: Peter Dalsgaard 

 

At ISM, hundreds of manufacturers and re-sellers of sweets display their products and services to 

tens of thousands of professional visitors. One of the authors, working in a project at the Centre for 

Advanced Visualization and Interaction (CAVI), has collaborated with Gumlink, one of the 

manufacturers present at ISM, to design interactive installations attracting attention and displaying 

information at the convention. Gumlink is a large, international chewing gum research and 

manufacturing company. One of the resulting installations of the collaboration between Gumlink and 

CAVI is the Gum Facade, which was put into use at ISM 2006. 

Gum Facade was found along one of the exterior walls of the Gumlink stand. Camera tracking 

combined with face identifying software tracked people approaching or walking past the stand 

resulting in a live representation of the faces of passers-by on a large display on the wall. The faces 

were represented in the shape of orbs existing in a 3D space showered by small gum tablets. By 

moving in front of the display, users controlled their orb's interaction with tablets and potentially also 
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other face-orbs. The intention was to get passers-by to stop in front of the stand and move around in 

order to control the orb in the 3D space and possibly play out mock games with other simultaneous 

users. Thus, the purpose was to create attention and attract visitors who might otherwise not notice the 

stand. However, during the convention Gum Facade turned out to not have the desired effect. Although 

most visitors seemed to notice the installation, very few of them paused by it in order to explore the 

potentials of interaction. 

The use context for the installations, the sweets convention, is characterized as being bustling but 

simultaneously serious and restrained: A large number of visitors are present, however they are all 

there for business purposes (the convention is professional and not open to consumers), and as such 

observe certain formal behaviours, both relating to dress-codes and behaviour, i.e. they wear suits, keep 

a professional distance etc. The users and the use context, coupled with the Gumlink company values, 

thus put certain constraints on the type of installations that would fit into the domain. 

The intended use of Gum Facade was a focused interaction in which the visitor would playfully 

interact with the virtual 3D gum universe. Following Goffman, the visitors were, however, constantly 

aware of the fact that if they were to interact with the facade, they would be under the scrutiny of their 

peers. While acceptable or preferable in some settings and situations (such as the aforementioned video 

games arcade), this was clearly not so in the case of the ISM convention. This setting in a sense already 

imposed a certain role upon the visitors, one of being serious businesspeople. In this role, a visitor 

carries out a certain formal performance, and this performance was at odds with the one proposed by 

Gum Facade. 

In the role of the visitor-as-businessperson, the visitor is in a well-accustomed situation in which he 

has a high degree of control over how to appear in the gaze of others by extension of being aware of 

how to appear in the mirrors of the mind, in the words of Bentley [1964  p. 150]. The role of visitor-as-

gum-facade-performer, on the other hand, is one that implies a high degree of risk of being thrust out of 

the visitor-as-businessperson role. The installation is explorative, in that it requires users to engage in 

order to make sense of the interaction, and it is furthermore, in the terminology of [Reeves et al. 2005], 

an expressive one, in that it makes visible and enhances the manipulations of the user in front of 

spectators. Even though the installation did in fact not overly expose the users or caricature them in any 

way, visitors evidently shyed away from it since they could not anticipate if and how they would be 

able to control how they would come out as performers in front of their peers.  

In the design of Gum Facade, we made a number of assumptions about the user-system tension and 

the spectator experience that were seemingly sound. As for the user-system interaction, a fairly 

complex technical solution was created in order to recognize visitors’ faces and display the live video 

feed of present user faces real-time on the 3D orbs. This allowed for a user to recognize that he was the 

one in control of the orbs. Based on the designers’ previous experiences of users’ preference for self-

recognition in playful installations, it was intended to further engage the users in their interaction with 

the facade. As for the spectator experience, the expressive strategy made sense in that it was the 

expressed purpose of the installation to attract the attention of visitors passing by the Gumlink stand 

and draw them in.  
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In terms of the business visitor performing his perception, it is however evident that these strategies 

are not the ones best suited for the interaction situation. In this setting, it is untenable to position users 

in a situation that changes the mode of interaction from unfocused to focused, possibly against the will 

and intention of users. The intended spectator experience is undermined by the fact that the user is very 

much aware of how his acceptance of the intended Gum Facade performance will alter the way in 

which he appears in front of his peers. Put simply, a lot of effort went into designing interesting user-

system relations and spectator experiences, whereas the design considerations of the user’s 

understanding of the performer-operator-spectator trichotomy was lacking.  

As an explanation of the failure of the Gum Facade, the imposition of focused interaction in a 

setting with strict codes for unfocused interaction may seem somewhat banal and common-sensical. In 

continuation, one may fault the designers for the oversight of these seemingly obvious interaction 

dynamics. Whereas we concede the ostensible straightforwardness of this line of argument, we have 

two major incentives for examining it: One, the qualms of engaging in interaction with a public 

interactive system expand beyond settings with apparent formal codes such as a sales convention. 

These dynamics are at play in most, if not all, public settings; eg. Boerdonk et al. who designed 

TouchMeDare (figure 14) – a playful, collaborative musical device – reported similar problems of user 

hesitance and exposure, even when the installation was set up at a music festival brimming with party-

going youths. Two, the very straightforwardness of the argument is all the more reason that 

considerations regarding performing perception should be an integral part of designing public and 

semi-public interactive systems. 

 

Figure 14: TouchMeDare, promotional photo 

 

Having analyzed the design shortcomings of the Gum Facade, the pertinent question is now which 

potential solutions the concept of performing perception offer. We shall examine this by suggesting 

strategies for rethinking the design approach to the situation rather than by presenting concrete design 

proposals for the situation, for the latter necessarily implies circumvening the contingencies of a re-

design process. 

Analyzing the lack of success of the installation by way of the user-system-spectator trichotomy put 

forth in this paper, there is an unresolved conflict between the aspects of 1) the user-system tension (in 

which design decisions were made in order to make it obvious for a user that he could in fact interact 

with the system in a playful manner), 2) the spectator experience (in which design decisions were made 

in order to catch the attention of the ISM visitors), and 3) the user performing his perception (in which 

he is implicitly aware that by interacting with the installation he will be putting himself at risk of 

appearing unprofessional and perhaps even ridiculous in the eyes of potential business partners who are 

all eager to keep up their professional self-presentation).  

Addressing one of these aspects will necessarily affect the two other aspects for as we have argued, 

they are always already reciprocally intertwined in public or observable interaction situations. Since we 

propose that the user's perception of the interaction situation is of the essence, a starting point for re-

design is to reconsider how we may create an interaction situation in which the user is not thrust out of 

the already established role of business-person in the ISM setting. Since the aspects are reciprocal, this 
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starting point is primarily analytical in nature, since the design process is necessarily one of 

alternations between the whole and the part, between the singular aspect and its relation to the over-all 

interaction situation.  

One strategy for preserving the appearance of the user could be to employ one or more mechanisms 

of anonymization within the existing installation setup. For example, the link between the user 

interacting with the gum facade and the imagery on the facade could be made more opaque; the user's 

face could be removed from the spheres in the 3D space, or it could be manipulated to hinder 

recognition; the movements of the user could be delayed or otherwise modified etc. Another strategy 

could be to change the interaction style to more closely resemble something within the domain of 

professional business users, or at least something more well-known within the professional convention 

domain. The existing interaction style of the installation relies on movement tracking and resembles the 

style of a Nintendo Wii or a similar games console – a far cry from connoting serious business. If one 

were to re-design the installation's interaction style, more traditional methods of mouse-input or a touch 

screen could prove to be more suitable. Visitors would only be 'forced' to employ only their hands and 

arms, making them less available as targets for other people's judgments. This would, however, also 

have removed the more experimental and spectacular part of the application which was what Gumlink 

was interested in exhibiting on their stand. A third strategy would have been to distribute the 

interaction to multiple users in a way where individual users were smaller 'targets' during their 

interaction. Patterns of movement of multiple visitors and staff within the Gumlink stand could have 

been tracked using this as input for the display, or every single by-passing visitor could have been 

tracked, thus making everyone part of the spectacle. Each of these three suggestions for possible 

redesigns distances the user from being an obvious performer on a stage, because the interaction is 

moved from being expressive to being magical (cf [Reeves et al. 2005]). One possible drawback is that 

spectators (that is, possible users or performers) never realize that they can become performers; that 

everyone believe the installation is a pre-recorded video like most other visuals on a convention stand. 

In this case the real drawback would be that Gumlink - on a communication level - is transformed from 

being innovative (which is their raison d'etre) to being like every other company trying to sell new 

concepts at the convention. Consequently, a redesign has to preserve or even enhance the spectacular 

part of the installation while reducing the expositional expression currently dominating the 

installation's form. 

Reviewing the design process in light of the concept of performing perception, the major design 

challenge in this case can thus be construed as the overcoming of this dilemma: Gumlink need an 

exhibition stand that will stand out, draw in visitors, and signal technological innovation and foresight; 

at the same time, it is highly problematic to engage visitors due to the socio-cultural codes for 

behaviour and self-representation.  

Regardless of which strategy one applies for rethinking the installation so that it takes the user’s 

performance of perception into account, a rethinking of the interplay between user-system interaction 

and spectator experience is crucial. The goal of the Gumlink installation was to attract potential 

customers by providing an experience that would not only be fun for the participant but also be an 

interesting and alluring experience for the spectator. As [Reeves et al. 2005] states, spectators can be 
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enticed into queueing at an installation by the user's performance in several ways, but our experiences 

with the Gumlink installation and the artworks analyzed earlier on, show that the expressive and 

suspenseful interaction strategies are particularly performative and have to be thought of as a specific 

category of performative interaction because they involve a more literal performance of the user. This 

category is important but also especially difficult, when designing eye-catching installations for non-

informal settings as the pressure on the participant performing will be perceived as relatively higher 

when business relations are at stake. So when it comes to redesigning an installation like the one at the 

Gumlink stand, it can not be done by only taking into account the terminology offered by [Reeves et al. 

2005] even though the paper offers a nice framework for determining the spectator's experience. The 

reason for this is that the concept of performing perception seems to dominate the user's interaction 

strategy and consequently her actions, and if this performative aspect is not taken into consideration, 

spectators will have nothing to queue for as there will be no users tempting them.  

 

5. SUMMARY 

Our aim in this paper has been to establish a background for understanding how and why the user's 

performing of her own perception is a central facet of aesthetics of interaction. The main contribution 

of the paper is to articulate and describe how performing perception can be used as a term to describe 

how the user is simultaneously engaged in three actions: the act of interacting with the system, thus 

understanding which possibilities she has and how she can operate the system; the act of perceiving the 

relation between her and the system and her and the surroundings; and finally the act of performing 

where she is a performer for others to observe. These three actions can be mirrored into three roles 

enacted simultaneously by the user: the operator of the system, the performer for other people present, 

and the spectator of the action in her immediate surroundings. Through analyses of various examples, 

we have demonstrated how this 3-in-1 is always already shaping the user’s understanding and 

perception of her interaction and we have shown how it seems to be staged through her experience of 

the object's form and expression in the social context in which it is experienced. 

The notion of the user as a performer is gaining ground within HCI as understanding and designing 

for experience oriented uses of technology in public is becoming increasingly popular. However, many 

prototypes seem to be received differently than the designers expected despite having been very 

consciously designed for interesting and fun experiences.  

The inspirations for the framework presented in this paper has come from two disciplines: 

dramaturgical sociology and performance theory. From sociology, we lean on Goffman’s accounts of 

how social interaction is always situated and how people in the same situation always influence each 

other’s behavior. Most importantly, Goffman's account for focused and unfocused interaction proves to 

be important when we want to understand how interactions take shape from the social situatedness. 

Goffman found inspiration for his theories in theatre and performance theory, which in itself proves to 

be important for the notion of the user's performing of her own perception. Performance and theatre 

theories are further relevant because they deliver basic understanding of how different roles work 

together. With these accounts in mind, it becomes easier to analyze the situation in which users have to 

navigate different roles played out as they interact with the system. 
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Of the examples presented in this paper, many are contemporary artworks that – as an important 

part of the object's form and expression – carefully stage the tensions between looking and being 

looked at, between contemplating and interacting, and between being a performer and being a 

spectator. 

Based on our theoretical and art-analytical endeavors, we finally analyzed three different cases 

according to how users engage with interactive systems in public. The analyses were carried out in 

order to bring the considerations into play, thus demonstrating how the 3-in-1 of user roles – and 

particularly how performing perception – shapes the user's experience. Having analyzed user roles in 

physical games and mobile space respectively, we have tentatively addressed the question of how to 

take these considerations into account when designing. It is not within the scope of this paper to 

propose new design methods, but we end by bringing in suggestions for possible strategies in order to 

demonstrate operational consequences of designing with the performance of perception in mind.  
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THE INTERFACE AT THE SKIN 

If success in communication was once the art of reaching across the intervening 
bodies to touch another's spirit, in the age of electronic media it has become the 
art of reaching across the intervening spirits to touch another’s body. Not the 
ghost in the machine, but the body in the medium is the central dilemma of 
modern communications. (Peters 1999:224-5) 

At 14:55 on December 21st 2007 my two mobile phones beeped at the same time. I 

immediately rushed to read the message that had caused the beeping. Since both of my 

phones alerted me to an incoming message, I knew it could only be from my friend in 

Singapore who was due to give birth to a son that day. As I knew she would MMS both of 

my phones to make sure I got the message immediately, the double beeping worked like a 

personal ringtone, only mediated through several devices. It felt like a poke, and it even 

had the same effect: I jumped the chair in excitement. On one of the phones’ display the 

message popped up and there he was, one hour old, squinting his eyes towards the lens of 

my friend’s mobile phone camera, and looking slightly annoyed with the sudden change 

in climate. It was nothing like being there in person but it was the closest I could get, and 

Earth actually did seem to shrink quite a bit as the display in my hand evidenced the 

existence of a very new human being who had come into this world just one hour ago, 

6,500 miles away. 

110 years prior to this incident, my grandmother was born. She spent most of her 

life working hard on my grandparents’ small farm, lived to be almost 100 years old, and 

I’m not sure she ever heard about the mobile phone even though it did exist in 1997 when 

she died. Her life almost embodies the rapid development of technology, but even though 

the history of (digital) technology could probably be told from the viewpoint of her life, 

that is not the reason why I mention her. I mention her because she once told me this 

little story about an experience she had when she was in her forties: 

It was spring, maybe summer, and she was working alone in the field. She had 

been bending over for a while in order to work on something on the ground when all of a 

sudden, and for no apparent reason, the hairs on her arms rose. At the same time – or at 

least it felt like it was at the same time – she just knew that her mother was no longer alive. 

She explained to me how she got up slowly because her back was stiff from working, 

walked home, made herself a cup of coffee and prepared herself for the news, which – as 

she expected – arrived not long after she got home from the field. It appears that she got 

the feeling of the death as it actually happened, a couple of kilometers away. 
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These stories obviously span major emotional issues like life and death, past and 

present, but on a less dramatic level they are both tales about personal and emotional 

communication happening through some kind of medium – be it a modern technological 

one or an inexplicable communication happening through ‘the ether’. Whether my 

beloved grandmother was psychic, had a vivid imagination, or maybe actually had an 

invisible connection to other people is not super interesting in this context. What is 

interesting, however, is the similarity between the two stories; a poke or a touch that – 

although of an immaterial nature – immediately makes the receiver realise what is going 

on. 

Agenda 

In light of my two personal anecdotes above, I will in this essay move close to the body 

and the skin by discussing the idea of telepathy as it reoccurs as a ‘topos’1 in technologies 

and interfaces that strive to be as close to us as they possibly can. The Skin Probe Project, 

two experimental dress-prototypes by Philips Design, will serve as my primary analytical 

artefacts as I aim to investigate how and with which historically prevailing communication 

dreams this kind of embodied technology is presented to the wondering public. Sensors in 

the two dresses read and emulate the body by measuring its data on the skin (e.g. pulse 

and amount of sweat) and displaying the results on the fabric, thus using the dress as a 

second skin serving as an interface to the body’s ‘raw’ flesh. I will argue that the Skin Probe 

dresses gained attention on both blogs and classic news media because they tap into an 

old dream about being intimately connected to others – brain-to-brain or body-to-body – 

and that this dream, or topos, is to be found in many other (also early) communications 

technologies. The dresses are somehow a fusion of my mobile phone and my 

grandmother’s psychic sensibility as they express an ability to sense intimate feelings and 

communicate them digitally while still bypassing the sign-system. Ironically, this sign-

system bypass happens by producing a dress that gives access to the ‘real’ and unmediated 

communication of the body, and all the while the staging is highly dependant on the way 

the dresses are visually stunning, thus being signs in themselves: marketing stunts from 

Philips, aiming to signify a highly innovative and remarkable company. 

                                                
1 Topos is a term commonly used by media archaeologist Erkki Huhtamo and it denotes the concept of a 
theme resurfacing through time, making the current resurfacing a single instance of a general theme. 
Huhtamo has analysed this concept several times, thus aiming at a deeper historical understanding of 
concepts like interactivity (Huhtamo 1999) and arcade gaming (Huhtamo 2005). See also Huhtamo’s article 
in this volume. 
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Accordingly, the goal of this essay is to argue that the viral marketing of the 

dresses relies on a reinterpretation of what de Vries (using the mobile phone as an 

example) calls “ideal communication,” even though Philips Design may not have 

consciously remediated the historical precedents. The dresses are one example of how 

current technologies and their interfaces seem to be built in light of recurring dreams, and 

that even if communication channels and media change, the agenda for communication 

doesn’t necessarilly change as well. The dresses may use highly advanced technology and 

they may be visually stunning, but they are not conceptually novel as they are instances of 

a telepathy topos. 

The following essay will account for the history and concept of ‘ideal 

communication’ in general and telepathic communication in particular, in order to build 

a framework for understanding the Skin Probe dresses as more than a technological novelty. 

I will investigate how sensor-based wearable computing, as seen in Skin Probes, is the 

newest instance of a technological development implicitly or explicitly aiming at 

manifesting  two parameters of communication especially: immediacy and instantaneity. 

Further, I will argue that not only can telepathy serve as an eye-opener into what these 

communications technologies aim for, but also that the differences between the closely 

related terms telepathy and mind-reading can serve as a powerful critique of today’s 

dominant technological paradigm. 

The dream of ideal communication 

The classic communication model by Shannon & Weaver (1947) describes 

communication as transmission; an idea is transferred from sender to receiver in a process 

where the idea is transferred into language by the sender and then again transferred into 

an idea in the receiver’s head. During this process, the idea is affected by noise in at least 

three places: from idea in the sender’s head into language; between the sender and 

receiver; and from language into idea in the receiver’s head. This model has mothered a 

long range of transmission communication models all focusing primarily on the noise 

aspect. 

Where Shannon & Weaver saw language as the channel through which messages 

are transmitted, many theories about how communication takes place through media use 

the transmission model to describe how different media add different kinds of noise to 

messages transmitted, and to describe how (and why) some media are better than others 

at getting messages through.  
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Some talk about bandwidth – the amount of realistic impacts available to the 

senses: the more bandwidth, the better the communication possibilities. Depending on the 

medium (i.e. the coding of the message) there is a greater or lesser chance that what you 

think you communicate is also what other people think you say.  

As most readers probably know, the transmission models of communication have 

a nice, clean way of looking at communication through media, but this model is also 

contested ground. It is highly questionable if the foundation of the argument (that there is 

a noise-free message in the first place) holds water and, as Meyrowitz (Meyrowitz 1980) 

points out, this view on the relationship between communication and the medium is quite 

reductive: When any medium is understood as a channel (a “conveyor belt” (Meyrowitz 

1980:7)) through which a message travels from sender to receiver, communication is 

reduced to being a question of transmitting information and media is reduced to being 

noise-adding devices. The point made by Meyrowitz is that there are inherent problems 

with any channel as it always adds noise to the message while the message ‘travels 

through’ it and this is why it is equally important (and maybe even more rewarding) to 

study the structural and environmental properties and implications of media.2 

Since the transmission model of communication – the channel metaphor – is the 

metaphor on which the artefacts presented later in this paper are based , I will be taking 

this as my starting point. Interestingly, as we will see shortly, the more nuanced ways of 

understanding communication (through media) are rarely noticeable in commercially 

conceived projects – maybe because the dream of the existence of a message core is 

alluring, as it promises that we humans actually know exactly what we want and what we 

wish for. And if we actually know what we want, it makes perfect sense to understand 

communication as something that can be transmitted to someone else, and it makes 

perfect sense to hope for a medium that will enable a noise-free transfer of our needs, 

thoughts and wishes to other people. 

Accordingly, the transmission models of communication implicitly operate with a 

belief in immediacy: that it is possible for a medium to make ‘clean communication’ 

happen. By addressing the issues of noise and bandwidth it is implied that there is such a 

thing as noise-free communication, even if it is only theoretical: a ‘true’ message devoid 

from noise; a core content that is transferable (at least in theory). This also means that 

                                                
2 Further, as people subscribing to the poststructuralist way of understanding communication point out, it 
can be argued if there is such a thing as a message in the first place, as it will always be part of a much larger 
network of language and culture. The message is created in and through language itself. 
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there is a possibility of a medium whose channel does not add noise; which, by inference, 

means that the immediacy of communication, and thus the immediacy of the medium, is 

important. I will return to this argument shortly, but first we need to understand the 

dismal side to this way of understanding communication. 

Bridging communication chasms 

In his book “Speaking into the air”, Peters defines communication as an inherently 

contradictory term, since it is always both a bridge and a chasm: the bridge makes contact 

possible, but it never actually removes the distance between the brinks. According to 

Peters, this contradiction drives a never resolved urge for finding a way to communicate 

‘ideally’ – that is with the least possible (preferably none) gap between the brinks. Or, as 

de Vries describes it when he voices reservations about the subjectivity embedded in the 

word, ‘ideal’: 

[...] the concept of ‘ideal’ is of course problematic, in the sense that its 
interpretation is an exceedingly personal matter [...] ‘ideal communication’ will 
be referred to [...] as perpetual contact, the fulfilment of ‘sharing one’s mind with 
another’; in other words, as ubiquitous and pure communication without 
misunderstanding. (de Vries 2005:1 in print) 

Simultaneously, Peters argues that almost all debate about communication can be seen in 

the light of how technology impacts people’s understanding of how communication takes 

place. Technology both makes new kinds of connections (or bridges) possible but  has also 

been inserted into the discourse on – and thus understanding of – communication as a 

phenomenon: 

‘Communication’ is a registry of modern longings. The term evokes a utopia 
where nothing is misunderstood, hearts are open, and expression is uninhibited 
[...] How did it become possible to say that a man and a woman ‘are tuned to 
different frequencies’? (de Vries 2005:2) 

Not only has technology opened up a long line of possible communication channels, but 

these channels have in return greatly influenced our way of thinking about 

communications technology. Technology is in other words a big part of the 

communication discourse. To paraphrase Manovich's term interface culture, which 

highlights how the interface is also a cultural phenomenon, technology is not only a 

communication tool but also a cultural and discoursive agent of, or frame for, 

communication. “We connected really well”, a friend recently commented when she had 

been on a date, thus implying that they had had a good rapport. There is something 
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inherently mechanical in this metaphor; in my inner eye I saw a woman establishing a 

connection with wires at an old-fashioned phone central. 

According to Peters, communication paradigms surfaced as an important area of 

research with the rise of telecommunication technologies and electricity as they made 

(especially verbal) communication possible, independent of place. Suddenly 

communication literally took place ‘in the air’. 

Thanks to electricity, communication could now take place regardless of 
impediments such as distance or embodiment. The term conjured up a long 
tradition of dreams about angelic messengers and communication between 
separated lovers. [...] (Peters 1999:5) 

As Peters argues, the very thought of direct connections between people – brain-to-brain 

or heart-to-heart communication – was not new, it just resurfaced due to the sudden 

appearance of a technology that seemed to make direct communication possible, or at 

least within reach. Or, to put it in a less techno-deterministic way, finally someone 

invented a technology that seemed to make the much desired smooth communication 

possible. Technologies like the telegraph and electricity were seen as obvious metaphors 

for bridging the gap between what you think you communicate and what other people 

think you say. If you could transmit sound without wires, why shouldn’t you be able to 

transmit thoughts the same way? And maybe thoughts already existed “in the air” even 

though humans were not aware of it because the technology that would enable this had 

not yet been discovered or invented? Even in this perspective, however, there were still 

problems to overcome, but they seemed easier as they appeared to be of a technological 

and not an interpersonal kind. As long as problems could be solved by inventing a suitable 

technology, all hope was not yet out: 

Interpersonal relations gradually became redescribed in the technical terms of 
transmission at a distance – making contact, tuning in or out, being on the same 
wave-length, getting good or bad vibes, or “Earth to Herbert, come in please!” 
Communication in this sense makes problems of relationships into problems of 
proper tuning or noise reduction. (Peters 1999:5) 

Thought was not a sign expressed by a body but, as one psychical enthusiast 
[(James Coates, Seeing the invisible, chap 8)] put it, “a dynamic force or an X-
form of energy.” The problem of ‘communication,’ in this view, was one not of 
love or justice, but of proper tuning or channeling. (Peters 1999:104) 

In other words: good communication became a matter of possessing a good ‘tuner’ both 

literally (with a physical antenna and good hardware) and figuratively (with good social 

skills). Technology used to only be able to help us with the literal part of tuning, whereas 

social tuning was an individual matter that, when taken to the extreme, used to involve 
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some kind of psychic capability - as in the phenomenon of telepathy or mind-reading. As I 

will argue later in this paper, technology is often still understood as something that can 

help us in both areas, and even in the social realm the dream of flawless or ideal 

communication continues to be influenced by advances in technology. Similarly, as I will 

also argue later, the advances in technology seem to be still influenced by the dream of 

flawless communication – a concept that had its heyday in the late 19th century, where 

the dream of immediate and instantaneous communication received a boost and where 

the term telepathy was coined. 

Telepathy 

Telepathy was coined in the late 19th century as electricity and radio waves were invented 

and became widespread.3 The concept of thought transference was not unknown, but 

with the advent of electricity it suddenly became clear that transfer of thoughts between 

people was maybe a physical phenomenon and not a matter of witchcraft. Since radio 

waves could travel invisibly through the air, maybe  thoughts also travelled through the 

air, even though it was impossible to see it actually happen. Nowadays, the mere thought 

of telepathy or thought transference awakes nothing but laughter in most people, and that 

may also have been the case back then. However, as Luckhurst points out (Luckhurst 

2002:78), it was a time where many different scientific genres worked with the notion of 

the brain being able to do more than what people were able to grasp. Thurschwell (2001) 

lists Freud as another example (albeit Freud is now seen as being in a different category) of 

how investigations into the brain's ability to communicate on a subliminal level took 

place, thus changing people’s ideas of the connections between brain and body. The body 

was gradually becoming understood as a container of information and the self was 

understood as layers of supra- and superliminal consciousness – Freud’s version of the 

subliminal consciousness being one way of understanding the invisible acts of the brain; 

mind-reading being another: 

According to F.W.H. Myers (1843-1901), automatic writing, table-rapping, 
hallucinations, clairvoyance and dreams [were] all attempts by the subliminal self 
to deliver information to the supraliminal self [...] the human subject, in its 
combination of psychic and bodily automatisms and symptoms, is a relay station 
for information [...] both [Myers and Freud] participate in a version of a late 
nineteenth-century hermeneutic project in which the subject is understood both 

                                                
3 Thomas Edison invented the light bulb in 1879, and built the first power plant on Manhattan in 1882 (one 
of the first larger-scale power plants in the world). The power plants made experiments with, and theory 
about, electromagnetic waves possible. The possibility of transmitting predetermined sounds through the air 
via radio waves was demonstrated by the German physicist Hertz in 1886. 

..204..



 

 

as a text to be read and a space through which information flows (Thurschwell 
2001:18-19) 

Basically, Thurschwell argues, a large number of researchers were investigating the 

invisible properties of the world (including several aspects concerned with the connections 

between brain and body) from so many points of view that it seemed almost a matter of 

repression to suggest that not everything had invisible properties and layers. 

Not only was the brain’s way of functioning up for debate, it was also debated 

because  more established and reputable kinds of research (e.g. medical and natural 

science) were working from an assumption that everything had invisible properties, which 

technology was just about to prove the existence of. In the late 19th century, research into 

invisible properties was an ‘inter-phenomenon’ – everyone was researching the potential 

invisible properties of everything and this happened across all research categories 

(Luckhurst 2002:79). Pasteur’s germ theory, for instance, was verified in the 1890s. We 

now know that the theory about ‘invisible’ germs holds true and that germs are actually 

causing a lot of trouble even though we are unable to sense them, but in the late 19th 

century the transmission of invisible germs seemed just as (im)plausible as the invisible 

transmission of thoughts (Luckhurst 2002:78). Thus, in the late 19th century people were 

gradually becoming aware of the invisible properties of several phenomena, and the leap 

from sounds consisting of waves (which can be verified by tuning forks) to brain activity 

also resulting in ‘waves’ in the brain did not seem that big.4 The logic was that if 

brainwaves were actually waves, it should be possible to measure them just like sound can 

be meassured with the help of tuning forks. Following this, the next logical step would be 

to not only measure them but figure out how to transmit them. Again, the brain’s way of 

functioning was likened to sound and sound waves. As a consequence of this thought, and 

despite some people attacking the concept of thought transference and calling it dubious, 

the Society of Psychical Research set up a laboratory in London in order to conduct more 

rigorous research into the phenomenon of transmitting brainwaves. According to 

Thurschwell, this is where ‘thought transference’ was coined as telepathy which, 

Thurschwell further argues, was not at all a new idea – it was just a new way of 

investigating it: 

                                                
4 In this day and age we believe brain activity to be a result of chemical processes and there is a tendency to 
believe that all brain activity can not only be measured, but also explained with the help of neuro scans etc. 
This is probably true, but it is also a sign of the dominating scientific paradigm of our time. 
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Genealogically linked to the older concept of sympathy and the newer word 
empathy, telepathy is also related to love – the desire for complete sympathetic 
union with the mind of another (Thurschwell 2001:14) 

The desire for complete sympathetic union with another person’s mind is also addressed 

in the book When old technologies were new by Carolyn Marvin (1990), where the connections 

between early communications technology and the dream of ‘ideal communication’ are 

laid out: 

Recurring anecdotes about electrically enhanced private conversations were often 
organized around the telephone, but the most fantastic projections concerned the 
prospect of eliminating all barriers, even wires, to the distant loved one. This 
communications topos was worked in endless variations, traced to antiquity, 
elaborated in a hundred hypothetical futures. The power of new electrical 
technologies to effect effortless intimacy between friends was perhaps the 
commonest of all prophetic themes about communication. (Marvin 1990:154) 

In her book, Marvin mentions a plethora of examples of how late 19th century 

technologies were influenced by – and gave rise to – dreams of uncomplicated and 

immediate interpersonal communication. One of her examples is an idea for a future 

technology where two people, through mutual transplantation of a small piece of skin 

from each other’s arms, would be able to communicate through the alien skin now being 

part of one’s own body (Marvin 1990:154). A very poetic vision indeed, albeit maybe 

slightly impractical should one either have many friends or happen to become de-friended 

with the original owner of the skin. 

Slightly more practical is the contemporary mobile phone, which also relies on the 

desire to always be able to engage in some kind of communication, be it a text message, a 

phone call or a third possibility. Nokia's corporate slogan almost says it all: “Nokia – 

Connecting People”. As  de Vries also points out, the underlying ideology is still that new 

technology (e.g. the mobile phone) will help us reach and understand each other quicker 

and better than before (de Vries 2005:10). In reality, we often experience gaps in mobile 

phone communication, but it is undeniable that the technological development is focused 

on providing access to a number of instant and ‘true’ communication possibilities – the 

latest being video calls and MMS as more ‘realistic’ versions of voice calls and text 

messages, respectively. On a more conceptual level, and regardless of the communications 

technology involved, uncomplicated communication means that transmission noise is as 

good as eliminated and that a connection is always possible – in other words, flawless and 

ideal communication is instant and immediate. 
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Immediateness 

As addressed in Bolter and Grusin (2000), the paradigm of immediacy has always been 

important for new media (or technology as such) and it continues to be a major selling 

point: 

 [...] transparent media [...] desire to get past the limits of representation and to 
achieve the real. They are not striving for the real in any metaphysical sense. 
Instead, the real is defined in terms of the viewer’s experience; it is that which 
would evoke an immediate (and therefore authentic) emotional response. 
Transparent digital applications seek to get to the real by bravely denying the fact 
of mediation [...] (Bolter and Grusin 2000:53) 

Thus, the concept of transparent immediacy relies on a(n implicit) belief in a core content 

– there is something ‘more real’ behind the reality of the representation as it is 

precisely/exactly a re-presentation and not a presentation. In Bolter and Grusin 

immediacy is defined as a central aspect of remediation that consists of two equally 

important concepts: immediacy and hypermediacy. In transmission communication 

terms, immediacy can be said to be the dream of noise-free communication, whereas 

hypermediacy is focused on the nature of the noise-adding channel. In representational 

terms, one could say that transparent immediacy is representation camouflaged as 

presentation – it is supposed to be as if the represented phenomenon is in front of us. 

Conversely, hypermediacy is presentation only, as it is concerned with the presentational 

aspects of the medium; about how the medium represents. The quest for immediacy has 

driven many commercial products and research projects in interface design, or HCI 

community, where the aim has been to remove all doubt and provide absolute certainty 

about the nature of the core content (e.g. the possibilities in a computer application).  

What producers of new media artifacts are selling are experiences of immediacy. 
They engage in an ongoing struggle to define or redefine immediacy or 
authenticity of experience in a way that particularly enhances their own products. 
Often the immediacy of the product is expressed as transparency: you can see 
through the product to the ostensible reality behind it. (Bolter and Gromala 
2003:69-70) 

The dream driving the search for immediacy is that we will be able to forget all about 

intermediary layers (interfaces or noise-adders) and be brought to ‘know for a fact’ 

instead. Transparent immediacy is desirable as the developers searching for it believe it 

will erase the perception of the media in order to reach the “immediate (and hence 

authentic) emotional response” (Bolter and Grusin 2000:53). 

The quest for authentic communication is, as both Peters, Luckhurst, 

Thurschwell, Marvin, and also Bolter & Grusin argue, not unique to digital technology. 
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Computers in all forms are just the newest examples of how new technologies are not just 

novel but also part of recurring topoi, to use Huhtamo’s term.  

As mentioned above, another important topos for digital communication (incl. 

mobile phones) is concerned with instantaneity: ideal communication is not only precise, 

it is also instantaneous. As with the telegraph and morse code, the landline phone and 

voice,  the mobile phone and its ability to reach everyone anywhere with either voice or 

text also promotes novel possibilities for instantaneous communication. In all of these 

cases, however, the ‘core desire’ is less about accurate content and more about the here-

and-now. As a technology, the telegraph prioritized speed over argumentative accuracy, 

and Locke (Locke 2002) refers to the text message as also being more concerned with time 

than content when he refers to how “Japanese children send blank text messages to each 

other as a way of saying a quick ‘hello’” (Locke 2004). Locke also argues that the mobile 

phone is able to create temporary intimate zones (aka TIZ) that happen as a consequence 

of the mobile phone’s ability to connect people anywhere, unlike the landline phone that 

is always situated ‘permanently’ in the same zone.  

So two meanings of the word immediate are at play when it comes to the 

relationship between technology and the dream of ideal communication, which it seems 

like most technologies have been trying to accomplish since electricity came into general 

use: immediate as in instant, and immediate as in close or near. It appears that both are 

part of Nokia's corporate slogan “Nokia. Connecting people”, and the mobile phone is 

generally understood (and advertised) as being capable of immediately making people feel 

less distanced from each other. As with me receiving a picture of my friend’s newborn son 

lying in a bed on the opposite side of the Earth, the mobile phone does actually sometimes 

make the world seem smaller. It does actually sometimes manage to build a bridge over 

physical distances as it instantly connects the people at both ends of the mobile phone, be 

it via voice, text, or pictures. What the mobile phone is not good at, however, is building 

bridges over the communication chasms present in face-to-face communication. No 

technology has yet been able to reduce the transmissional noise coined by Shannon & 

Weaver even though it has been a prevalent topos at least since electricity became 

common. The development of the mobile phone has pursued the difficulties with remote 

communication and has tried to find a technical solution to the obvious communicative 

breakdowns happening when people are not able to see, feel and sense each other. This 

can be addressed by using telepathy and mind-reading as metaphors since 
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communication is as much about sensing other people’s reactions and feelings as it is 

about hearing what they say. 

Much of this sensing takes place through facial expressions5 and body language, 

but even though being in the same space is better than being apart when it comes to what 

we can call emotional or telepathic sensing, we are still not in a perfect world when it 

comes to ideal communication. One of the reasons is that some people are good at putting 

up a ‘stiff upper lip’ or a ‘stone face’, and another of the reasons is that some people are 

bad at reading others. 

Fortunately, technology comes to the rescue again, which I will now dig into by 

analysing the implicit topoi in the project Skin Probes carried out by Philips Research. 

Skin Probes 

Design Probes is a research initiative undertaken by Philips Research Labs in order to 

“track trends and developments that may ultimately evolve into mainstream issues that 

have a significant impact on business.” (Philips 2006) SKIN:Dresses (2006) is one of their  

six projects so far and one of the few that has actually been made into prototypes. The 

Skin Probes project is a way to investigate possible modalities of future social interaction by 

help of wearable computing; in this case dresses with embedded biometric sensors and 

LEDs.  

The dresses show emotive technology and how the body and the near 
environment can use pattern and color change to interact and predict the 
emotional state. 
(http://www.design.philips.com/probes/projects/dresses/index.page) (acc. April 
20) 

Skin Probes comprises two dresses that are supposed to “express the emotions and 

personality of the wearer” (Philips 2006). By engaging in this research project, Philips does 

not wish to create something that is instantly able to be put on the market. Rather, they 

aim to investigate (hence the ‘probe’) emerging technologies in order to spot those 

technologies with potential for making money on a longer term. This is interesting since it 

means that the designers were allowed to let their imagination loose and invent all kinds 

of possible scenarios. Regardless of what Philips aims at, the project is interesting for what 

it implicitly assumes about the ability of (digital) technologies to mediate human signals 

and human perception. In its search for future possibilities for social interaction, Skin 

Probes thus becomes an example of an interface aiming at connecting the sensorial and 

                                                
5 Hence emoticons in written, digital communication (IM, SMS, email) 
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perceptual mechanisms of two people in a way where the sign-system is bypassed. This is 

what I will be looking into in this section. 

The dresses 

The Bubelle (figure 1) dress expresses a blush. It contains two types of biometric sensors: a 

heart rate sensor and a galvanic skin response sensor. Bubelle is meant to monitor your 

anxiety level by calculating the sensors’ measurements and letting the software decide if 

you should actually be blushing right now. The idea – based on scientific studies on bodily 

reactions to different kinds of emotions – is that if your heart rate is suddenly high and 

you sweat a little bit, there is a high probability that you, along with most people, would 

be blushing. Consequently, the dress blushes for you by lighting up the LEDs contained in 

the fabric of the dress, if the measured data complies with the data for when people 

normally blush. 

 

Figure 1: The Philips Skin Probe Bubelle, promotional photo 

The Frisson (figure 2) dress, or rather, bodysuit, is gooseflesh remediated through LEDs as 

the bodysuit’s visual appearance changes according to the wearer’s state of excitement. 
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The dress has long and very light copper tentacles modelled after the antennae//sing. or 

plural? of an insect. The end of the tentacles light up when brushed or blown on, and by 

performing calculations on the sensor’s data, the dress thus emulates the way skin ‘rises to 

the occasion’ and becomes goose pimpled. It is  implied that the moving of the tentacles is 

likely to be a result of the sensation of another body being close to yours and that this 

sensation would have caused excitement. 

 

 

Figure 2: The Philips Skin Probe Frisson, promotional photo 

As pointed out by Philips, the idea behind Skin Probes is to construct technologies that 

express the emotions and personality of the wearer. The project is technical (as Philips is 

basically a company of engineers making hardware) but it is of course based on how the 

group envisions the potential use of the technology. As Philips further writes in the press 

material about Skin Probe: 

The SKIN probe project is part of the program [of Design Probes] and challenges 
the notion that our lives are automatically better because they are more digital. It 
looks at more ‘analog’ phenomena like emotional sensing, exploring technologies 
that are ‘sensitive’ rather than ‘intelligent’. Two outfits have been developed as 
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part of SKIN to identify a new way of communicating with those around us by 
using garments as proxies to convey deep feelings that are difficult to express in 
words. (Philips 2006) 

The concept of (or the idea behind) these Skin Probes is that they make visible some of 

those aspects we have a hard time sensing consciously even when being very close to other 

people and, as such, the dresses ‘enhance’ social communication. In the current 

‘analogue’ world, we may be able to vaguely sense that something is going on in or with 

our communication partner, but since we do not have certain knowledge it can be tricky 

to both begin and sustain a fruitful conversation. Accordingly, the aim of the dresses is 

twofold: to make social interaction more immediate, and to convert potential interactions 

to highly probable ones. The general idea being that by knowing more about each other – 

by getting certain knowledge – we will be able to use this knowledge to communicate 

better and more often. So, allegedly, Philips has set up ways for social interaction to 

become easier, better, more meaningful and more exciting with the help of algorithms 

and digital technologies.  

Philips’ rhetoric is a study worth its own essay as the company uses a terminology 

that implies quite a few things about the benefits and detriments of the current interface 

culture. However, a brief touching on some of the more interesting implications of the 

above quote is relevant here, as the quote implies a split between mind and body; or 

between the controlled and ‘cold’ thoughts of the brain and the immediate and ‘warm’ 

state of the body. The split occurs in dichotomies like “emotional sensing” vs 

“technologies”; “sensitive” vs “intelligent”; “deep feelings” vs “words”; and finally in 

“digital” vs “analog”. Like Kraka from the Nordic Sagas, Skin Probes miraculously seems 

to bypass all of these dichotomies by introducing the garment as interface, and thus 

mending the split between the intelligent mind and the sensitive body. Here, the garment 

of the dresses is part technology, part organic matter, and whilst it covers the body  it also 

exposes it. With Bolter & Grusin one could say that Skin Probes remediates the skin. The 

dresses are part digital and part analogue, and despite the algorithmic brain of the 

embedded computer, this computer is almost a part of the body of the wearer through the 

biometric sensors. 

In reality, Philps Research Lab has made a computer out of the wearer’s body as it 

has relabelled the body into becoming a container of information receiving input and 

sending output via the interface of the skin. This skin is now to be remediated into an 

interface or a medium as immediate as it gets/can be?. Even though these dresses are 
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permeated by hypermediacy (they display technology as fashion) they do not become? any 

more transparent, as their hybridity between the analogue and the digital enables certain 

knowledge on the ‘deep feelings’ of the wearer.  

I will return to this aspect shortly but let me first briefly investigate what a project 

like this is also all about. 

Performing Philips 

These dresses have a very performative side to them. As is the case with fashion and 

clothes in general, this performative side includes aspects like the expression of self, the 

performance of oneself, and the making of a fashion statement (cf. Barnard 2002). When 

it comes to what the Skin Probe dresses perform, they are mostly a spectacular performance 

of the Philips brand. 

The spectacular nature of the project lies in the fact that it catches the eye. 

Evidently, one of the main purposes of the whole Design Probes research initiative is to 

create showcases that establish Philips as a trendy,  cutting edge company and a cool 

brand. Apart from probably being a fun, innovative and challenging workplace where 

spectacular projects are invented, the Design Probes research initiative is also a flagship of 

Philips and is thus promoting the company as both a cool place to work and a cool brand 

to buy. The many spectacular projects of the Design Probe program – Skin Probes and its 

sister projects – are likely seeking to attract buyers as well as innovative and creative 

employees.  

With respect to the spectacular performance of Philips, the project proved to be 

efficient even though only Philips knows if it was also effective: the dresses were widely 

blogged6 and were also mentioned in traditional media. So, viewed as a viral brand-

marketing campaign, the project was definitely a success. It did very well in striking the 

right note of internet spectacle so it is safe to say that the performance of the Philips brand 

was successful.  

The project is spectacular in several other ways and one of them is its visual 

appearance. Beautiful, stunning and slightly odd dresses photographed advantageously, 

featuring a slim female model and focusing on the specific features of the dresses (the 

LEDs and Frisson’s pointy appearance). The form factor  of the dresses alone would 
                                                

6 On YouTube the official video from Philips Design has been viewed only 532 times although there is a 
mirror video on another account which has been viewed 13,480 times. The sister project with the most 
views is Electronic Tattoo with its 238,000 views but that project presentation is clearly designed for video 
and not still pictures as it features a very erotic (although not pornographic) video where movements are 
key, as a naked woman’s caressing of a naked man causes his skin to ‘grow’ a tattoo. 
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possibly have made it to the news, as they lean on the parade dresses of haute couture. On 

top of the spectacular form of the dresses, they are visually striking  due to the embedded 

lights. It is very likely that the lights made the pictures travel the blogs. LEDs are 

considered cool and are always a hit – something containing LEDs seems to be worth 

taking pictures of, as the response to the various projects from Grafitti Research Lab 

(amongst them Throwies7) indicates. As technology, LEDs belong to the internet and the 

computer as they look good in print but are particularly stunning on the computer’s 

backlit screen.  

Further, it is hard to imagine the dresses getting worldwide online coverage in 

2006 had they been outputting something other than light. Take sound as an example: 

sounds are a lot more difficult to present online especially if the viewer/listener has to be 

able to make a connection between the data source and its auditory representation. Sound 

is temporal, so video would have been needed; video would have meant larger files and 

since really fast broadband was not as widespread in 2005 (where I have to assume the 

project was conceived) as it is now, and since YouTube was launched in 2005 and hence 

not yet ubiquitously present on the web, a video presentation of Skin Probes would have 

been presented in a very poor video and sound  quality. Further, auditory output would 

have excluded most conventional, printed media from presenting the dresses. Similar 

arguments are even more valid for any other non-visual output type (vibrations, smell, 

pressure etc).  

All the above to say that the Skin Probe project is of course made for a specific 

purpose with a specific medium (or transmission channel) in mind. The research initiative 

is not just about future technologies, even though that ties in nicely with the many earlier 

attempts at, and dreams of, connecting two minds that I presented previously, but is also 

about creating breaking news. 

Performing communication 

The striking visuality aside, the Skin Probe dresses are mostly spectacular because they 

visualize communicative signals most humans almost desperately wish to grasp, but are 

                                                
7 Throwies is an interesting case since it was the first open source graffiti project coming out of eyebeam’s 
Graffiti Research Lab and it instantly made GRL famous in the blogosphere. Throwies is a simple project, as 
a throwie is an LED taped together with a battery and a magnet. The battery fuels the LED and the magnet 
enables it to stick to metallic surfaces. Thus, if you make thousands of throwies, you can ‘tag’ any metallic 
surface with lights and consequently transform any metallic surface into a light installation. Throwies have 
since conquered the world, as there have been public performances in almost every large western city. Even 
I have thrown a throwie in Boston.  
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often very bad at grasping. The primary spectacular aspect of the dresses lies in their 

functional properties, where physical signals are remediated and where the remediation 

promises that there are ‘deep feelings’ to be ‘conveyed’. This psychological bias makes the 

dresses the newest example of an artefact or a service that promises to make 

communication, and thus understanding of other people, less complicated.  

If I were to be rude and put it very provocatively, these dresses are gadgets 

designed to satisfy the geeky functionality gadgeteer who falls for easily understandable 

eye-candy and who is lacking so much social competence, and maybe even social 

intelligence, that s/he is only able to understand other people when they can be translated 

into algorithms. It is, however, not so easy to dismiss Skin Probe as yet another useless 

gadget as one might think, because it ties in so nicely with the mind-reading and telepathy 

topoi that I presented earlier. 

Penetrating the sign 

As is probably obvious by now, Skin Probes in general, and Bubelle in particular, is a new 

occurence of the telepathy topos embedded in many other communication technologies 

throughout time. The Bubelle dress reacts to internal stimuli as the sensors are turned 

towards the body, towards the skin, promising some kind of closeness to the mind by 

being close to the skin. Bubelle’s touching of the skin promises a touch of the mind, acting 

as a translating membrane between inner self and outer appearance. The wearer of Bubelle 

may be in her own bubble (bubelle) both figuratively, because she has a mental shell 

surrounding her (cf Locke 2002), and literally, through the name and form of the dress, 

but she is not isolated as her surroundings are actually able to access her ‘true’ feelings on 

the outside of this bubble. In the dominating paradigm of Bubelle, physical reactions are 

taken literally and are, in this case, furthermore assigned predominance. 

Even if the dresses are spectacular in their appearance, the most spectacular aspect 

of the dresses – especially Bubelle – is that they do what ‘we’ have been dreaming of for 

ages. They make visible what our bodies and hence our minds ‘actually’ feel, and they 

appear to aim at finally closing the communication chasm described by both Peters and 

de Vries.  

[...] all media we have seen so far have one thing in common: they were initially 
perceived as trying to bridge space and time to such an extent that people would 
be able to communicate without obstacles and without misunderstanding. Fear of 
miscommunication and restoration of the natural balance of our extended sense-
organs is what drives us to improve existing media. (de Vries, 13) 
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As de Vries argues, most media have been conceived in light of the fear of 

miscommunication. The same argument is relevant when technology moves into clothing 

and other artefacts because  these artefacts also seem to fall into the transparency trap: 

they are close to the body and then close to the mind, and the ‘true self’ of the person. 

Where the goal so far in many media has  most often been to obtain interface 

transparency (cf. Bolter & Grusin 2000 and Bolter & Gromala 2003), Skin Probes also 

address another kind of transparency: the telepathic transparency where we know what 

goes on inside the other. The dresses are visually striking examples of a dominant 

development strand focusing on envisioning technology as something that ultimately has 

no interface, as the project subscribes to the paradigm of ultimate transparency – 

hypermediacy is not the conceptual goal here, even though the dresses in themselves do 

nothing but point at their own mediacy. Conceptually and rhetorically, Skin Probes 

subscribe to the paradigm of the perfect invisible servant responding to our needs even 

before we are aware of them ourselves. Further, by regarding the skin as a membrane for 

the mind, Bubelle becomes the interface to emotions, feelings, and other traditional mind-

reading topics, by reading signals from the skin where the body underneath can, 

apparently, never lie. 

In this respect, the dresses are mind-reading machines; sophisticated lie detectors 

that promise more nuances than just a true or a false. As is the case with lie detectors, 

there is still a chance that the interface ‘lies’ because all it does is read data, even though 

this data stems from a living body. Based on the popular assumption that the brain 

controls the body’s functions and, more importantly, based on the also popular 

assumption that while the brain does control the body’s moves, much of this control 

happens on a subconscious level, Bubelle addresses the skin as a way of getting to facts and 

‘pure data’ from the ‘inner self’ of the wearer. So even though the body does often react in 

certain ways according to emotions, Bubelle (like a lie detector) still only reads data. This 

data is then processed through algorithms written in light of the same cultural paradigms 

in which we interpret the algorithms’ results. It is thus possible to argue that noise is added 

in two places even though the dresses appear to comprise noise-free communication: first 

of all, noise is the programmer’s cultural embedment in a culture believing in the primacy 

of the body’s signals when it comes to finding the ‘truth’, and the second noise is the 

interpreter’s embedment in the same discourse. However, all Bubelle reads is signals; it is 

the body doing something and these actions need not be reactions to certain feelings. 
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Literally, the body becomes a data source – a site playing host to a diversity of ‘true’ or 

‘false’ feelings that we are now able to distinguish between because of this new technology.  

Further, at this point in time, the dream of flawless communication appears to 

have reached another level as digital technologies now allow for information processing 

on the body of communicators. By introducing sensors able to read the body's signals, 

these signals are being highlighted as signs and not only physical processes.  

The Skin Probes project takes the symbolic understanding of blushing literally and 

converts the symbol so that it becomes reality. If a specific combination of data can be 

read from the wearer's body, it automatically means that the person is experiencing a 

specific emotion. Affect becomes effect. 

To put it in semiotic terms, the Skin Probe dresses have an iconic expression but 

they 'pretend' that the indexical and the symbolic are identical; that the symbolic has been 

engulfed by the index. The interface is normally thought of as a semiotic relation between 

sign and data, as something mediating otherwise incomprehensible digital data. In Skin 

Probes, however, the interface seems to have transformed from a semiotic relation between 

data and expression into a direct translation, where the expression appears to be pure and 

uncamouflaged data. In this case, the body is seen as a container of information just 

waiting to be tuned into, in order for the world of interpersonal communication to 

become a better place. Luckily, Phillips have come to the rescue as they have found a way 

to extend the skin, thus finally enabling us to penetrate the skin and get access to the raw 

and unmediated flesh. 

As is probably apparent by now, I find this mind-reading aspect, as re-proposed by 

Skin Probes interesting, but also limited. It is limited because it sort of renders the more 

complicated feelings and desires invisible at best, obsolete at worst. What was interesting 

about both the principle of telepathy in the late 19th century and my two anecdotes in the 

beginning of this essay (especially the most recent one with the MMS) was not the 

receiver’s ability to feel exactly what the sender felt or thought. The most interesting part 

of both telepathy in its broader definiton (non-verbal communication of sensations and 

feelings but not actual thoughts) and my anecdotes was how these messages signified 

(deep) emotions and how they enabled a non-verbal emotional connection between two 

people. In the case of the MMS, it was not so much a matter of me feeling exactly what 

my friend felt as she had just had her baby boy, it was a matter of her conveying a feeling 

which also evoked a feeling in me, even though it was not at all the same feeling. I was 

happy and proud of her son, but in a completely different way than she was.  
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Communication technologies working close to the skin are able to connect bodies 

– to transfer signals appearing on one body to another body’s skin, thus creating a 

sensation on another person. But unlike what Skin Probes strive to do, these connections 

need not aim to make people aware of each other’s thoughts or feelings in order to be 

interesting. They need not try to pass through the skin in order to get to the core of the 

person (literally and figuratively). Instead, they – and other communication technologies 

or applications – could aim to allow for interpretations instead. Allowing for people to 

interpret the connections, their signals and their signs, so that the interface does not try to 

penetrate the skin but instead aims to keep the interface at the skin, where the sign-system 

will not be bypassed but will become embodied instead.  
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LOST IN LOCATION 

Figure 1: Cartoon by Wulffmorgenthaler 

Travelling from A to B is generally a matter of reaching B as smoothly as possible as it is 

often a question of ‘getting there’. For hundreds of years maps have been convenient for 

that purpose as they provide information about the landscape we are travelling through. 

Currently, those maps often come with a computer attached in form of a satellite 

navigation device capable of keeping users constantly updated on their whereabouts. As 

with any other (digital) interface, not all users get the best result from using it – some 

drivers are lost and led astray while believing they were on the right track. This essay will 

investigate the conceptual reasons for those sidetrackings by analysing how the device 

perceptually connects user with her location. 

The map is a symbolic representation of space and comes in two basic shapes that 

result in two different ways of creating a trajectory: as a route description used for the 

procedural task of following a route (navigation) and as a map supporting a more 

explorative movement from A to B (wayfinding) (Cornell & Heth 2000). Likewise Michel de 

Certeau argues that the city can be accessed in two ways, applying the myths of Icarus 

and Daedalus (Certeau 1984:92) to describe how a city can be experienced from two 

perspectives: from outside through the map or from within as a pedestrian. Jensen & 

Lenskjold summarise his main argument: “De Certeau highlights the ways 

that individuals by means of everyday tactics and ‘silent procedures’ escape the control of 

material and abstract institutions and create their own interpretations or writings of the 

city.” (Jensen & Lenskjold 2004) Walter Benjamin’s concept of the flaneur (Benjamin 

1999) and the dèrives of the situationists (Debord 1958) similarly challenged the dominance 

of the elevated perspective by encouraging people to investigate the frictions between the 

map’s representation and the encounters at street level. In a more mundane way the 

dominance of the map is even challenged by everyday evening strolls or other versions of 
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enjoying a trip for its own sake. In all instances (and clearly articulated in both Benjamin 

and Debord), the act of (almost) getting lost plays a big role in creating alternative 

perceptions of the city – perceptions primarily based on sensory experiences which again 

dictate the trajectory. 

 As was the case with the flaneur and the derives of the situationists, de Certeau’s 

tactics is a matter of making individual relations between the traveller/pedestrian and the 

city. Concretely as well as metaphorically, these two views of the embedded and the 

elevated perspective thus represent different ways of understanding a location.  

Currently, the market for devices enabling navigation by help of satellite data is 

expanding rapidly. Statistics show that in e.g. Denmark one third of all households now 

has a satellite navigation device (hereafter called sat-nav). (Statistics Denmark 2008) As 

mentioned above and as I will give examples of below, this also leads to an increasing 

number of people being misled by the now interactive map. In light of the above 

distinction between the overview translated into an actual route through selections 

(wayfinding) and the description translated into an actual route by following a sequence 

(navigation), this essay will investigate possible conceptual reasons to the sat-nav mishaps 

by analysing how maps in general and sat-navs in particular work as interfaces to the 

landscape they are representing. The frequent sidetrackings make sat-nav companies 

promise better devices, better algorithms, better interfaces and better maps. I will argue 

that neither algorithms, nor interfaces, nor maps are blameable; rather the sidetrackings 

happen because the devices situate users in locations through sequences and not selections 

and this cause drivers to drive into lakes and find themselves stuck on narrow roads.  

My hypothesis is that the sat-nav understands the map as an inconvenience to be 

eliminated and it tries to transform the abstract map view into the situated street view but 

in reality the location specificity disappears from the user’s perception. The user believes 

the sat-nav is expressing the street view while it is actually showing locations from the 

map’s perspective only without the overview provided by most maps. I will analyse how 

the landscape travelled is represented or staged through the interface of the navigational 

aid and examine which consequences this staging has with respect to the user’s 

understanding of both the landscape and the navigational practice itself. The analysis will 

be carried out through investigations into the history and purpose of the map plus 

through analysis of the discourse surrounding the sat-nav. Finally, I will analyse an 

aesthetic artefact, Melodious Walkabout (Richard Etter & Marcus Specht), that stages the 

landscape and the navigation differently by blending wayfinding and navigation. It 
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thereby passes control of the navigational act over to the participant, consequently 

heightening her awareness of the current location in ways that almost pays homage to 

Benjamin’s flaneur and Debord’s derives instead of hindering location awareness like the 

sat-nav. 

GPS 

To take facts first, I will begin by accounting for the difference between satellite 

navigation and the Global Positioning System: All sat-navs rely on the GPS which is a 

network of satellites put in orbit and maintained by the US Military.  

The GPS is made up of three parts: satellites orbiting the Earth; control and 
monitoring stations on Earth; and the GPS receivers owned by users. GPS 
satellites broadcast signals from space that are picked up and identified by GPS 
receivers. Each GPS receiver then provides three-dimensional location (latitude, 
longitude, and altitude) plus the time. (GPS 2007) 

The GPS system is now accessible to everyone but until that happened in 2001, US 

military was the sole beneficiary of the full service.1 After 2001 commercial sat-navs has 

been one of the hottest research and development areas within IT but even though sat-

navs and other GPS dependent systems are becoming widespread, few people realise that 

GPS is a brand and not a technological principle. With this in mind, GPS is a subset of 

satellite navigation in this context.2  

Sidetrackings 

There are plenty of stories about how people are being sidetracked when using sat-navs. A 

recent example is provided by a friend of mine driving through an unfamiliar part of 

Denmark, a country mostly comprised of islands of which a majority are connected with 

the mainland (figure 2). Luckily, my friend had brought her sat-nav, unluckily it hadn’t 

crossed her mind to disable ‘by ferry’ in the general preferences before she entered 

starting point and destination as people hardly ever have to go by ferry in Denmark. So 

naturally, the suggested route between Aarhus and Hilleroed (a city north of Copenhagen) 

led her to find herself on a small ferry berth at 11:30PM on a Friday evening. Also 

naturally, no ferries were destined to leave that night (in fact the route only operated in 

the summer), so she had to retrace her path in order to get onto the route she didn't 

choose in the first place because it was twice as long. 
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Figure 2: Screenprint of the suggested route between Aarhus and Hilleroed which led the user to be 
caught at a ferry berth in the middle of the night 

Her incident is, however, rather innocent compared to stories about people ending 

up in lakes or getting stuck in streets that are way too narrow for their car.  

Since a road closure, dozens of drivers were blithely following directions from 
their satellite navigation systems, not realising that the recommended route goes 
through the ford. Every day since the main B4040 was closed after a wall 
collapsed on April 8 one or two motorists have been towed out, having either 
failed to notice or ignored warning signs. Some farmers have been charging £25 
to give a tow with tractors. Lesley Bennett, a Luckington parish councillor, said: 
“When the car conks out the driver looks stunned. When you ask what happened, 
they say, ‘My sat-nav told me it was this way’.” (Times 2006) 

The sat-nav sidetrackings have created a new market for alert signs, and new pictographs 

are needed when city councils need to alert drivers that they are trusting their sat-navs too 

much (figure 3). 

 

 

Figure 3. Two signs warning drivers of driving the route suggested by the sat-nav 
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However easy these stories can be dismissed as something only happening to 

absent-minded people driving with their eyes closed, it does seem fairly bizarre – 

bordering on unlikely– that there are so many absent minded daydreamers that new road 

signs are needed in order to get their attention. Another possibility would be to blame 

technology: it is making people dumb and making them not even realise that they are 

about to drive into a lake or onto a closed road before they are actually stuck because they 

trust technology to be smart. You cannot neglect the existence of the odd absent-minded 

daydreamer but I will argue below that these incidents generally happen neither because 

people are dumb nor because they trust technology too much. It mostly happens because 

of the way that current sat-navs are trapping users in the authoritative principle of 

navigation, eliminating all frictions between the map and the street. As I will discuss by 

help of the art work Melodious Walkabout at the end of this essay, it is possible to construct 

different relations between users and their surroundings by creating interfaces that shape 

the world differently through maintaining or even highlighting the frictions, with the 

result that users do not necessarily behave like robots unable to reason when they make 

use of satellites to find their way.  

How to survive sat-nav usage 

Currently, the somewhat deterministic “technology cannot be escaped and since it is 

making us dumber, we'd better teach users to be smarter”-paradigm is dominating. It 

seems to be important to increase focus on teaching users to fit into the interface 

paradigm by trying to convert ‘dumb users’ into sat-nav literate users. On several sites run 

by various versions of automotive associations, you find advice on driving with a sat-nav. 

Survival guides and top tens of how to use the devices.  

If the unit asks you to do something that is clearly wrong (driving through a field, 
for example) then disregard that advice; it is a tool to help, not a substitute for 
common sense. (Institute of Advanced Motorists 2007)  

An important characteristic of these advice pages is that they spend quite a bit of space 

telling drivers to use their common sense and to trust their eyes over the sat-nav. As an 

example, the first four points of The Automobile Association’s ten points on how to use a 

sat-nav remind people that they are supposed to be in control. 

1. You’re driving, not the sat nav. 
2. What you see must take priority over what the sat nav says. 
3. You know what you're driving, the sat nav probably doesn’t. 
4. Watch the road – not the sat nav. 
(The Automobile Association 2007) 
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So my earlier anecdote is not an isolated incident; my friend is not to blame as also 

Metro.co.uk points to: “A Which? [a UK Consumers' Association] survey at the weekend 

found that 26 per cent of drivers who used sat nav had got lost doing so” (Metro 2007). 

Incidents like my friend’s are a growing area of concern – it is becoming a phenomenon. 

The supposedly transparent and unobtrusive interface of the sat-nav is in many cases a 

driver’s worst nightmare, which also the above websites are recognizing by trying to 

educate drivers. 

An interface design solution to this could be to install deliberate flaws (or see 

breakdowns in interface use as a productive act (Winograd & Flores 1986)) in order to 

‘wake people up’. But if you incorporate frequent ‘are you sure’s or some kind of 

deliberate flaw in order to make people question the technology more, the trust in the 

system would probably disappear (cf. figure 1). Conversely, the technician’s answer to the 

problem could be to make more reliable and constantly updated maps so that the sat-

nav’s map contains no errors, which by inference would enable the driver to never be led 

into wrong places.  

There is, however, also a chance that the concept itself is flawed. The current 

concept is based on and quite closely emulates old-fashioned analogue map-models. As I 

will analyse below, we have seen an almost literal adaptation of an old technology’s idiom 

(the physical paper map) into a new technology; one kind of interface has been blindly 

transferred onto another.  

Wayfinding, or what is a map? 

Regardless of use-perspective, all maps highlight some characteristics and downplay 

others. Many street guides have increased the size of streets and decreased the size of lots 

and green spaces, for example, with the purpose of making it easier for the user to find her 

way in lieu of showing her the exact ratio between streets, lots and parks.  

In this sense the map is an interface: it represents or communicates an underlying 

structure or code by serving as an encryption key to a seemingly chaotic city. The relation 

between city and map is the one of an interface to incomprehensible algorithms and 

structures – without the key you will only be able to access part of the data and only by 

chance and in random. In this respect the map can play three different key roles: 

A. a means to an end or a tool to reach a destination: Without you knowing the city 

by heart, the map enables you to travel by constantly reading and comparing map 

with city and city with map. 
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B. a means to an end but not as much a tool to reach a destination as something 

creating a structural version of the city in your mind. Metaphorically speaking, the 

city is learned by heart but not by body as the map is studied in advance, enabling 

you to materialise the interface once you venture out into the city. 

C. an artefact in its own right and if it makes sense to talk about a tool at all, it is a 

tool to materialise your embodied sense of the city. You already know the city and 

its layout and you investigate the map as an interface to experiences and 

knowledge you already hold.  

The three different ways of representing or communicating the city’s code stage the user 

in three different relationships to her surroundings even though all three of them in some 

way or the other enable her to understand the connection between starting point and 

destination.  

Option A and B above are the most likely ways of action for the user wishing to 

travel unknown territory and most of us buy maps with that particular purpose in mind. 

In that sense cartography – the art of making maps – is occupied with almost the same 

issues as commercial interface design: how can an inexperienced user be enabled to reach 

her goal/destination in the fastest possible and least painful way. The optimum way of 

getting from starting point to destination would be teleportation which would eliminate 

most nuisances with regards to time and effort spent but since that is only an option in 

science fiction, many cartographers (and map users) instead aim to get as close as possible 

to the feeling of being on a known route; to feel confident and to be able to think about 

other things than the insecurity of knowing neither the current location nor the 

destination’s direction.  

Known routes minimize cognitive effort; processes of wayfinding become 
simplified and automatic as a result of the repeated sequence of environmental 
event and associated actions (Cornell & Heth 2000:67)  

The hope is to travel without paying attention, in the same way you suddenly find yourself 

at work without being able to immediately recollect the route you travelled because you 

have done it so often that it just happens automatically. 

Designing maps 

As cartography is the art of creating a flat version of the world with the purpose of making 

its structure comprehensible, the cartographer acts as a mediator making it possible for 

other people to study the world without being immersed in it for a long time. In the book 
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How maps work, cartographic researcher MacEachren (1995) argues that maps should be 

understood as representations. MacEachren begins his argument by outlining the history 

of cartography up through the 20th century and he sets out this history as having changed 

from being an art form to being primarily concerned with functionality. Similarly, the 

map has changed from being a piece of artistic design to being a tool: “Emphasis shifted 

from production efficiency and graphic design toward map ‘functionality’” (MacEachren 

1995:2). According to MacEachren, this emphasis shift has taken two major steps within 

the last 100 years: First from art/design to standardization and second from universal 

standards to communication. First shift officially happened in 1952 where the 

cartographer Robinson made a decisive move against maps as art or design in favour of 

finding objective rules for the look and structure of maps: 

Robinson argued that treating maps as art can lead to ‘arbitrary and capricious’ 
decisions. He saw only two alternatives: either standardize everything [...] or 
study and analyze characteristics of perception [in order to find] 'objective' rules 
[to design maps from]. (MacEachren 1995:2) 

Accordingly, scientific studies on how maps are perceived began in order to find objective 

rules on how to make functional maps. The term functionality changed its meaning; when 

maps were understood as design, functionality meant production efficiency (i.e. if it was 

functional to the publisher), but as maps became regarded as something people would be 

using as a correct depiction of the world, functionality became tied to the user’s 

perception (and by inference, I guess, to the publisher as better maps can be expected to 

sell more). Many studies on the smallest possible deviations in the map (e.g. how many 

shades of green a person can differentiate between on one map) were conducted and 

cartography became a discipline of patterns, archetypes and quantitative measures. 

MacEachren does not comment on this, but it is interesting how this paradigm shift 

happened as cars became widespread and more people were able to travel by themselves 

to unfamiliar areas. It makes sense that people’s need for easily understandable and 

instantly usable maps made researchers and cartographers aware that standards was the 

path to follow even though the maps already for sale were maybe just as good as the ones 

that came after. The desire to remove all obstacles on people’s travel path in particular 

and life path in general kicks in here too but, as MacEachren points out, it resulted in 

narrow-minded research that was actually not that interesting or relevant as it came to 

focus on minuscule aspects of maps, map making and map use – it became focused on 

rhetoric and appearance, not contents or contexts. 
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According to MacEachren, the end of the 60s brought another paradigm: 

cartography became regarded as communication science and maps became graphic 

communication. The transmission model of communication (Shannon & Weaver 1949) 

with its three basic parts (sender, channel, receiver) was also applied to cartography where 

four steps were involved: 

geographic environment, cartographer’s interpretation, the map and the recipient 
who develop some understanding of it by relating to prior knowledge [...] 
(MacEachren 1995:3-4) 

Designing maps and interfaces 

Making communication the primary function of cartography and making the map the 

means for that communication reminds quite a bit of Donald Norman’s understanding of 

ideal (aka. noise-free) interfaces and thus one of the main paradigms within interface 

design and usability. In this case, the map is seen as a source of noise not a source in its 

own right; the user of the map is expected to be focused on getting where she wants to go. 

As MacEachren states: 

Treating cartography as a formal communication system implies that we can 
improve map communication if we can reduce the filtering or loss of information 
at various points in the system (MacEachren 1995:5)  

A statement almost similar to Donald Norman’s term natural mapping that describes how 

understanding and using interfaces becomes easier if the interface makes use of well-

known metaphors when communicating the relationship between a control and its effect: 

Natural mapping, by which I mean taking advantage of  physical analogies and 
cultural standards, leads to immediate understanding.” (Norman 1988:23)  

By using the phrases ‘reduce filtering or loss’ and ‘immediate understanding’, respectively, 

these two statements are both describing paradigms that believe noise-free 

communication is a direct way of enabling a user to get where she wants to go 

(metaphorically and specifically speaking) by way of some kind of technology (paper maps 

also being a technology in this case). As I have stated earlier, this view on the relation 

between user, technology and surroundings (her real world goal and setting) is, however, 

also reductive, which also Sluter points out with respect to cartography: 

This communications science approach in cartographic research has been 
criticized at a number of levels: for ignoring the many other ways that people use 
maps; for ignoring the contributions of art in the cartographic process; and for 
being an approach that falsely claimed to be objective and unbiased. (Sluter 
2001:29) 
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Both Sluter and MacEachren advocates for cartography as representation since this 

perspective “accepts cartography’s function as creating interpretable graphic summaries 

of spatial information (i.e. representations) and the goal of producing more consistently 

functional maps, but judges the communication paradigm to be a much too constraining 

model for the discipline [...]” (Sluter 2001:12) 

MacEachren and Sluter take part in a general opening up of the discipline of 

cartography and mapping from focusing narrowly on readability to focusing more on a 

diversity of functionalities. Or, to make maps that support the user’s exploration instead of 

feeding her with predetermined understandings: 

No longer seen as simply tools for communicating known information, maps can 
be employed to discover the unknown patterns in any phenomenon that possesses 
a spatial dimension.  Rather than attempting to construct the “best” map, 
modern computer technology can allow for the construction of a multitude of 
representations of a phenomenon (Sluter 2001:29) 

As the computer’s interactive interface allows for open-ended interfaces that make room 

for users’ individual preferences and perceptions, cartography is on a path towards 

supporting user interpretations instead of trying to make users align with the 

cartographer’s view on the world. In this case map reading is comprised of two interfaces: 

the way the map represents the territory and the way the computer represents the map. 

Both disciplines have witnessed a progress from focusing primarily on functionality 

(as a reaction against subjective design) over communication (as a reaction to pedantic 

studies of the smallest parts of the whole) to representation. But where cartography is now 

largely understood as making interpretable representations in which ambiguity may be a 

good thing as it opens up for active engagement, commercial interaction design is still 

primarily seen as communication rather than representation as the term ‘mapping’ is still 

understood as a matter of transferring underlying data to the screen with the least possible 

noise. The sat-nav could have been the perfect example of how the two disciplines merge 

but ironically, the sat-nav is not a hybrid but a bastard. This is obvious when we look at 

how sat-navs are creating quite fixed relations between the user and her surroundings. 

These fixed relations and mappings often result in users behaving like imbecile robots as I 

have shown above and as I will expand on in the following after having briefly looked into 

the history of wayfinding in the city. 
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A short history of the city map 

One of two primary flight paths towards Heathrow Airport is just south of the Thames 

River in central London. Planes are flying east to west and due to their low altitude they 

are very visible in many parts of the city. The sound can sometimes be quite annoying but 

one of the good things about the visibility of the planes is that they in some ways serve as a 

pervasive and always (or at least often) accessible satellite navigation application: while 

they may not tell you your exact location, they often come in handy when orienting either 

oneself or a London A-Z because the planes can be used as a compass pointing West. 

The London A-Z is a comprehensive street guide to a large part of Greater London. 

It is a basic, although very detailed, map where all streets within the covered area are 

indexed. The book is very useful due to its street index and richness in details and is 

excellent if you need to navigate within a smaller area or find a particular street. 

Conversely, the richness in details makes it unfit when in need for an overall knowledge 

about approximate positions because the city-map is split into several maps. The guide 

comes in many sizes and designs and is part of the permanent inventory in many pockets 

and bags.  

The need or desire for carrying around a meticulous mapping of the city has, 

however, not always been present. Up until the 16th century Britain, maps were mostly 

designed for procedural and not overview purposes; they were itinerary maps describing a 

path from starting point to destination (Harvey 1993:7). Even though the world, Earth, 

was being mapped as it was being discovered, and even though a lot of citizens had 

beautifully drawn maps in their household, they were apparently not common as a means 

to get to know a terrain by eye instead of by body. In other words, maps were popular as 

evidence of explored terrain and as objects that could be enjoyed as aesthetic artefacts, 

but not as objects to be used when wanting to find one's way in an unfamiliar terrain, in 

which case one would use an itinerary map instead (Harvey 1993:9) 

The bird’s eye view of the map stemmed from the cartographer’s bodily 

explorations and investigations in the field, and according to the big exhibition London: A 

Life in Maps3 in the Pearson Gallery at the British Library, the early history of the London 

street map and map guide reflects an emphasis on field experience. This history is 

intertwined with the increasing complexity of the city, where very few people could be 

expected to know the entire urban area by heart.  

As such, the history of map guides for London (as put forward by London: A Life in 

Maps) can be used as a telling story of the development of the street map, the universal 
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guide to wayfinding: The first Inner-London street guide was published in 1623; it 

consisted of one sheet (actually a re-print of a map printed in a book in 1593) and 

included 92 references to main attractions or streets. In 1676 the first companion – an 

independent street index with 10,000 references – to the map-guide was published. 

Meanwhile, connecting the street index and the map became remarkably easier in 1738 

when the first attempt of overlaying the London map with a grid (i.e. A-E; 1-7) was 

published. The map guide had been invented, but those two parts were not combined 

into one book until 1854. Until then, maps were individual and they were so individual 

that they had no indication of North and hence did not refer to any general assumptions 

or to anything outside of the individual map itself. The now legendary brand London A-Z 

was first published in 1933, now also containing house numbers (collected by hand, which 

again shows how embodied the map’s bird’s eye view is). The A-Z proved to be a superb 

companion to the now increasingly tube-travelling citizens. Regardless of which tube 

station the citizen ‘popped up’ at, a quick look in the A-Z would help her out.  

Encoding the city through decoding 

The history of the map guide is a story of how several technologies and techniques 

develop in order to make wayfinding less complex in an increasingly complex city like 

London without the super-structure of many North American cities where street names 

also express a code. On Manhattan, for example, only an index is needed because the city 

has a built-in map (figure 4). It is not necessary to consult a map to get to an address in the 

format of 763 5th Ave as the address reveals that the street lies between 4th and 6th Ave, 

that it runs North to South4 and that it is the 3rd door in the 6th house in block no 7 

counted from the beginning of the avenue. 
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Figure 4: The crossing of 5th Ave and East 59th St on Manhattan is an example of how a city’s 
layout can have a built-in map 

However, a very little part of the world is carved up in a grid plan, which is why there are 

different types of maps for different purposes. 

Modern maps are neither copies of the world nor copies of our mental 
representation of it. Instead, they are models of the world that highlight some 
kinds of information (e.g. the spatial relations among locations) while 
simultaneously downplaying other kinds of information (e.g. the features of 
individual locations). [...] Modern prototypic maps contribute to the development 
of spatial cognition (both historically and ontogenetically) by helping to engender 
an abstract mental model of space. (Uttal 2000:283) 

As a model of the world, the map is both an encoding and a decoding of the streets. It 

highlights essential information and hides the redundant, which makes it a decoding of 

the structure but at the same time a code in itself. Basically, the map works as an interface 

that needs to be deciphered as it is a representation of the cartographer’s view on the city 

– ready to be decoded and used by the user. 

[...] representation of space in a map is not merely the expression of the known 
but the reformation of knowledge in terms of a new medium or code. (Olson 
2000:279) 

As the map is itself a code as put forward by Olson, different types of maps suit different 

tasks: demographic world maps are useful when wanting to see relations between 

countries’ layout and borders, whereas topographic maps are better when trying to get an 

overall idea of mountain ranges, lakes, major roads, location of cities etc. Satellite imaging 

can be almost spellbinding due to the photographic representation of the world, but this 
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representation is a confusing mix of the real and the abstract, which is probably why all 

map services based on satellite imaging also have a possibility to overlay ‘classic’ map 

information like street names, street layout and train tracks (figure 5).  

 

 

Figure 5: Screen shot of Google Map’s depiction of the area around 5th Ave/E 59th St in NYC 
showing how several layers are combined in order for the viewer to orient herself 

Just like Google Earth and regular maps before that, maps are of course often used for fun 

and not for wayfinding purposes, and there are even many examples of maps whose only 

purpose is to be interesting to look at – whether they are interpretations of existing 

terrains and maps (figure 6) or real-looking albeit fictional landscapes, sometimes even of 

the ‘inner’ landscapes (figure 7). Still, like the graphical interface and later the interface as 

such in the tradition of interface design, the map is most often a facilitator – a membrane 

enabling access to and especially use of the underlying structure. The use purpose lies 

beyond the map and the map is merely a tool to reach the goal. Even if the tool view does 

not prevent the creators from wanting to make interesting maps, the map is not used in 

order to be experienced as an aesthetic artefact in the case where the user wants to reach 

B from A. It is used because she needs to find her way.  
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Figure 6: A seal created using the tube lines, stations and junctions of the London Underground 
map 

 

Figure 7: Close-up of the main map of the fictional map book ‘The Atlas of Experience’ by 
Swaaij & Klare (2000) 

Decoding the city through reading(s) 

While the map is an encoded representation of a decoded city, moving from A to B by 

help of a map is an action of decoding both map and city by simultaneously paying 

attention, reading, and interpreting both. The map works as an interface to the landscape 

so to speak and it is necessary to interpret both the overall and the local perspective in 

order to understand the map (Board 1978). The user has to maintain a link between her 

actual position and her position on the map; failure in performing this location tracking 

will break the link between surroundings and map and will inevitably lead to her getting 
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lost. In other words, when using a map for wayfinding it is not enough to possess an 

interface, you also have to pay close attention to reality itself:  

To use a map, one has to be able to keep track of one’s own location on the map, 
and this requires the ability to recognize one’s altered spatial relations to the 
objects one perceives (Peacocke 1983:76)  

The map in itself takes you nowhere, you need to complete it with your sensory and 

cognitive processes because all you know is a current position and a destination. The 

route is created when you decode both the city’s code with the map and the map’s code 

with the city. Consequently, a map works as an interface to but also of the city, and the 

map serves a way of looking at and looking through the city. In this process neither map 

nor city pass by unnoticed; when concentrating on finding recognizable street names you 

may miss the drama at the cafe you just passed by but you are still reading and 

interpreting ‘layers’ of the city’s signals, alternating between relating your impressions to 

the map and making yourself part of the map. 

The same is true for the static map when seen as an interface. As an interface, the 

map makes it possible for you to interpret and understand both the map itself and the 

landscape you're navigating, simply because it is an abstract version of the landscape 

without being so abstract that your focus stays on the map itself in order to decipher it. 

Navigation, or the trouble with knowing your way 

Taxis are great when traveling in a unknown city; you get into the backseat, demand an 

address and without doing anything but admire the scenery you arrive at your destination 

without having performed any decoding of the city’s living nightmare of e.g. one-way or 

pedestrianized streets. Using a sat-nav is similar to taking a cab besides from the fact that 

you have to drive the car yourself.  

As previously stated, the concept of travelling by help of itineraries is not new: 

according to Harvey (1993), route descriptions were ‘invented’ before the map and where 

maps were used as display objects, route descriptions were used as everyday tools. 

Further, if you run a search in the UK Intellectual Property Office’s database of 

worldwide patents5, it appears that the advent of the car caused an explosion in inventions 

designed to aid the traveller venturing out into new territories. These inventions most 

often consisted in a device able to display route descriptions. One example is the A Holder 

for Route-strips and the like, for Use on Automobiles to which the inventor Harry Keeling applied 

patent in 1923 (granted 1925): 
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This invention consists in a holder or container, adapted to be attached to or 
mounted on the dash-board or upon the steering column or other convenient part 
of an automobile, and to contain and display route-strips, strip-maps or the like in 
such a way that the particulars or information on such strips can be readily 
observed from the driving seat of the car but are effectively safeguarded against 
disturbance by wind or damage by rain. The holder also embodies means for 
enabling the route-strip or the like to be manually moved by a driver in 
accordance with the progress of his car along the indicated route, and, if desired, 
means for illuminating the effective part of the strip for rendering the same 
readily visible at night. 
(Keeling 1923) 

The handiest version of a navigation device was probably the Improvements in or relating to 

golf or like scoring tablets patented in 1926 by O’Loghlen and Levi (1924) that also came with 

route-strips and had the size and form of a wristwatch (figure 8). 

 

Figure 8: The ‘Wristlet Route Indicator’ patented by O’Loghlen & Levi in 1926 

As is obvious from the above, the localised and detailed route description aiming at 

passing on information when needed instead of giving an overall picture of the area to be 

travelled, was not invented with the sat-nav. What is new, however, is the route 

description’s ability to be automatically localised. A sat-nav is like an automatic and 

virtual co-driver and it even performs speech synthesis, thus letting the user concentrate 

on operating the car. The act of driving through unfamiliar terrain becomes as easy as just 

driving a car, and the differences between driving in known and unknown areas diminish. 

“We’ll take you there” as the corporate slogan of main sat-nav manufacturer Garmin’s 

stipulates. The driver becomes her own cab driver, although an unknowledgeable one in 

contrast to the cab driver examined in the city’s layout. But ideally, the sat-nav transforms 
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the uninformed driver’s situation to be only a matter of steering-wheel control, not a 

matter of route knowledge.  

Camouflaging the frictions between map and street 

TomTom is another of the main manufacturers of satellite navigation devices and the 

company primarily produces devices for navigation by road. As the company states on its 

website: “independent research proves that TomTom products have a significant positive 

effect on driving and road safety.” (TomTom 2007a). TomTom’s founders started making 

PalmPilots (a PDA brand) and later began making specific navigational devices that 

started out as GPS modules to the PalmPilot. As is written in the company’s history 

By the time TomTom NAVIGATOR 2 hit the market in the spring of 2003, it 
was clear that the need to go from A to B the easy way went way beyond PDA 
owners. Other people needed to navigate, and they would need a single product 
that was very, very easy to use. Like a map, or asking a local, it shouldn't need a 
manual. (TomTom 2007b) 

Even if the above quotes are meant as promotional texts for the company, the rhetoric is 

interesting. TomTom is presented as an innovative company providing quality products 

that are easy to use, bring safety and are good value. Most technology development 

companies call themselves innovative and most users would want quality products when 

they depend on them. Naturally, it is implied that the TomTom is especially good if you 

have a desire to be safer when driving, in a reliable, affordable and easy way. 

Additionally, TomTom products are so easy to use that they can be used without 

consulting a manual; the sat-nav is in itself as intuitive as asking a local or using a map 

while further being more reliable, more trustworthy and always understood. The 

statement implicitly refer to frustrating situations experienced by most people:  

• misunderstanding directions given by a local 

• a local whom you don't understand (language or otherwise) 

• a local giving wrong directions (either because she has it wrong herself or because 

she refrains from admitting that she doesn't know) 

• having no map 

• having a map out of date 

• having a map where you have trouble finding your current location and thus 

trouble figuring out which way to go 

You may not need a manual to ask a local or read a map, but both can be very difficult to 

trust or understand (and sometimes one often finds that a manual to locals would have 
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been helpful). Fortunately, the above difficulties are reduced with a sat-nav from either 

TomTom or the previously mentioned “We'll take you there” company Garmin. Garmin 

began its business in 1989 by making positional and navigational devices for all purposes 

with the aim “To create navigation and communication devices that can enrich our 

customers’ lives” (Garmin 2007). So where TomTom talks about making life easier, 

Garmin talks about enriching life – implicitly this is being done by not having to worry 

about ‘getting there’ as Garmin will take care of that just like a chauffeur. Both brands 

leave their users to only pay attention to driving the car and to the nice views hopefully 

encountered en route instead of dividing their attention between the driving and the map 

interface. 

As is evident from the above, sat-navs from TomTom and Garmin rely on a 

specific cultural understanding of the relationship between technology and human beings: 

technology is an aid that relieves burdens, annoyances and uncertainties. Additionally, 

successful technology is transparent as users are not supposed to pay attention to its use: 

people do not need manuals to be chauffeured or to navigate territories like they were 

locals.  

Interestingly, billboards promoting the TomTom ONE XL address the hesitant 

consumers while also speaking to the ‘gadget gene’. The TomTom ONE XL differs from 

the TomTom ONE in that the screen is 40% bigger, hence the XL postfix (figure 9). The 

billboard recognises that many people look at the screen instead of at the traffic, which 

probably leads to many accidents in the same way that any other “I just need to look 

away for a split second” action is dangerous when driving.6 The billboard also recognises 

that some people may refrain from buying a satellite navigation device because they are 

concerned about their safety. This is obviously a problem for TomTom since they are 

interested in selling more devices. Both themes are connected to safety issues (actual or 

dreaded) and both are addressed through the combination of graphics and text. 
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Figure 9: The billboard advertising the TomTom One XL. Seen in Southampton 

Firstly, the main part of the billboard represents an enlargement of an LED screen. We 

see no edges, only individual pixels and we see that the text is easy to read with its green 

LEDs on a black background. The individual pixels indicate either closeness to the screen 

or a very big screen. In either case, it gives the impression of us just looking at only a 

fraction of the actual screen and combined with the size of the billboard we are given the 

impression of a huge screen and this visual appearance supports the XL postfix. And in 

the case of small screens on electronics, size does matter if we are to judge by the 

increasing size of small screens on compact digital cameras (now 3" instead of 1"8) and 

some mobile phones (e.g. LG Prada and iPhone that both boasts huse screens). 

Secondly, the text on the billboard (SEE MORE // DRIVE EASY) is deliberately 

equivocal. “see more” can either refer to the screen’s size since the larger the screen, the 

more you see of it, or it can refer to the surroundings you drive through because if the 

screen is big, quick glances will suffice and this will free time to watch the world pass by. 

Similarly, “drive easy” can refer either to how easy it is to find one’s way or to the 

increased probability of being relaxed while driving because the screen is so big that you 

are not forced to focus intensely on it. This makes you less likely to be involved in an 

accident happening as a consequence of you having to look at the screen instead of at the 

traffic7. 

It could be argued that the billboard addresses an obvious flaw in the device: Even 

though the sat-nav will make travel easier, it also inserts an interface that draws attention 

away from the act of driving. It may not be unlike the attention diversions resulting from 

using a paper map, but it is still addressed as a problem (now solved by TomTom). The 
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issue is, however, addressed with a technical solution as building a larger screen allegedly 

solves the problem.  

Paradoxically, you could say that a larger screen and thus a larger interface is 

supposed to lead to the interface becoming perceptually invisible – the interface is still 

there but it is noticed less even though it holds the same (or more) features and 

advantages. The question is, however, if a larger display would have prevented the 

sidetrackings mentioned earlier? Their problem was not the size of the screen but rather 

that even if the driver looked out the window and did not feel lost, she was still not sensing 

her surroundings or using her common sense/critical mind in a way that prevented her 

from either being stuck at a ferry berth or, even worse, ending up in a ford covered in too 

much water despite of warning signs by the road. 

Even though the sat-nav is challenging the authority of the overview map in ways 

that, superficially seen, seem to resemble de Certeau’s and Debord’s appeals to reclaim 

the streets, it is still anything but: While it allows for the driver to focus less on the paper 

map in the co-driver’s lap, it simultaneously makes her even more subject to the authority 

of the sat-nav as she is unable to escape the logic of navigation imposed on her by the sat-

nav. 

Situating the frictions between map and street 

Instead of trying to calm the sat-nav user by arguing that technology now renders obsolete 

the difference between driving in known and unknown territory and thus makes travel as 

such easier, the opposite tactics could be applied. Instead of trying to hide the frictions 

between map and street by providing a sequence to be followed, those frictions could be 

accentuated by enabling her to choose the trajectory through selections in order for the 

frictions to help heightening her awareness on the location’s specifics. On a conceptual 

basis, the artefact Melodious Walkabout is an example of how this could be done (Etter & 

Specht 2005). Melodious Walkabout is also an example of how satellite technology like GPS 

does not necessarily have to be used for navigation but can also be used for wayfinding 

(figure 10). 
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Figure 10. The ‘Melodious Walkabout’ navigation device by Etter & Specht changes parameters 
in the wearer’s music to communicate the direction of the user’s goal 

  

Melodious Walkabout is an audio-based wayfinding device. It is outfitted with basic 

equipment for computer-aided navigation, but it does not work like any other sat-nav 

since the user is guided via sound alone: The software is installed on a GPS-enabled 

mobile device on which the user plays her music like she would normally do. By changing 

parameters in the user’s own music, the system now guides the user by manipulating the 

music in real time. The design metaphor of Melodious Walkabout is that of moving towards 

an outdoor concert by listening to the music’s sound and volume; the louder and clearer 

the music, the closer you are to the concert location. Two parameters are manipulated: 

frequency spectrum and left to right panning. If the user is headed too far to the left of the 

destination, the music becomes louder in the right ear and vice versa. Furthermore, 

frequency change is used to let the user know when she is walking away from the music 

instead of towards it. Alas, if your music sounds correctly you are on the right track 

otherwise it is distorted and non-balanced at various degrees. 

Melodious Walkabout is interesting because of how it creates relations between the 

interface and the ‘real’ world as it highlights the frictions between what the technology 

tells you to do and what the real world allows you to do. It provokes an immediate 

awareness of the city instead of covering it with a layer of friction-free commands like the 

sat-nav does. In this way the user may not always be travelling the optimum route but she 

is on the other hand never allowed to become a senseless robot reacting blindly to 

authoritative instructions. Melodious Walkabout choreographs the relations between city, 

traveller and interface differently than the sat-nav does as it gives equal power to all three 

parties.  
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Melodious Walkabout leaves the user’s perception intact because it takes seriously the 

difference between wayfinding and navigation. It forces the user to take a second look at 

the surroundings and makes her question the feasibility of the suggested actions: is it 

possible for her to move in the direction suggested by the system or will she have to climb 

a huge wall and tear down laundry on her way in order to travel the suggested direction? 

In contrast to the sat-nav, Melodious Walkabout is deliberately vague so that the user is put 

back in control of both her movements and her physical and embodied interpretation of 

the city’s streets.  

In its current form, Melodious Walkabout would probably fail in many aspects if 

evaluated as an efficiency tool. Moving as the crow flies is rarely possible, but it will still be 

very useful to always know your destination’s location, especially the closer you get to it. 

More importantly, however, Melodious Walkabout is interesting when viewed as an 

interface augmenting the physical world, because it turns out to be a thought-provoking 

example of how a pervasive interface can address space and spatiality with authority but 

without being authoritative. The artefact adds a digital layer to the physical world, a 

principle that new media theorist Lev Manovich describes with “overlaying the physical 

space with the dynamic data” (Manovich 2006:223), but it does so without overshadowing 

the bricks and mortar qualities of the physical world. Unlike the sat-nav, Melodious 

Walkabout is encouraging reflection, afterthought and, not least, location awareness by 

establishing a contrast between the physical reality encountered en route and the potential 

robotic aspects of navigation appearing as a consequence of using the almost intuitive 

metaphor of walking towards a sound source. 

Melodious Walkabout ‘reads’ as well as ‘writes’ the city from a bird’s perspective 

because it neither considers the actual layout of streets nor the potential obstacles. But at 

the same time it refrains from directing the user meticulously while never allowing her to 

believe that she is on the right track when she is not. In short, it leaves the user to perform 

the actual reading of the city. 

Conclusion 

In this essay I have discussed a set of conceptual flaws in the way the current sat-navs 

direct drivers from A to B. Reports that city councils raise road signs warning drivers to 

not trust their sat-nav’s itinerary suggestion, and reports on an increasing number of 

people being led astray or into accidents by their devices led me to question to which 
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degree the sat-nav ‘allows’ for the user to be location aware and to which degree 

technology is taking over the location awareness leaving the user to be location un-aware. 

It appears that the sat-nav camouflages the frictions between map and street by 

making the driver believe everything is taken care of, and the sidetrackings bear witness to 

how this camouflage results in an interface dominated by the authoritarian logic of the 

map instead of utilising the map as a potential liberator, connecting the confusing city 

structure with the driver’s sensory experiences encountered en route thus enabling a 

subjective interpretation of the location using the map as a tool. In the sat-nav, the tool is 

itself becoming the goal, although the user is unaware of this. Interface and reality have 

swapped places; the user looks right through the sensorial inputs of reality because the 

interface is taking over control, perceptually speaking, even though it is actually not 

inspected that closely. The interface overshadows reality, rendering the user unable or 

reluctant to perceive what she sees with her own eyes. The result of this strange 

transparency highlights the most essential property of an interface: that it is always 

shaping our perception of and actions in the world, regardless of the way it appears to be 

transparent. 

In case of the sat-nav, the territory is composed from the map; it has become an 

instance of Baudrillard’s hyperreal since the map is somehow perceived as being equal to 

reality or not related to it at all, both leading to the map substituting reality: 

It is no longer a question of imitation, nor duplication, nor even parody. It is a 
question of substituting the signs of the real for the real, that is to say of an 
operation of deterring every real process via its operational double, a 
programmatic, metastable, perfectly descriptive machine that offers all the signs 
of the real and short-circuits all its vicissitudes. (Baudrillard 1994:2) 

In this light, the sat-nav is a descriptive machine, describing reality so meticulously that 

the machine no longer duplicates but creates its own corporeality. The map has become 

hyperreal, ‘more real’ than reality itself, making users trust the algorithms more than they 

trust their eyes. 

When Debord and de Certeau denounced the map in favour of the subjective 

experience on the street level, they were referring to how the city map express a 

totalitarian logic as the cartographic features are signs of authority and control. Both 

Debord’s and de Certeau’s logics or tactics are based on bringing back the pedestrian’s 

own feeling of the city’s appearance as it is experienced during the sensory driven walks 

through the streets. When transfering this logic to the principle of ‘getting there’, it is not 

as much a matter of mapping or not mapping, as it is a matter of how the map 

..244..



 

(re)presents the world. In this respect, the sequential navigation by help of a route 

description equals the authoritarian logic as described by Debord; the driver of the car is 

at the very outset left with little choice but to obey orders. When it comes to creating a 

trajectory through the unknown territory between A and B, the strength of the map is that 

its use relies on creating an overview and on combining possibilities through selections. 

The traveller is forced to constantly compare map to actual location because refraining 

from doing so will eventually lead to becoming lost.  

The frustrations of being lost is what the sat-nav aims at removing which is why it 

takes over control by using its overview to create a itinerary for the user to follow. 

Paradoxically, this taking over is also what potentially subjects the user to getting lost as 

she no longer has the prerequisites for understanding the logic of the route. Especially in 

the case of the sat-nav, compared to the case of the paper based route desciptions from 

the 1920s, it is difficult to continually stay location aware as she is no longer forced to 

assess her own relation to the route travelled since the route map is automatically updated 

as she travels. The automaticity of the sat-nav seems to be what sometimes transform 

drivers into senseless robot drivers, reacting to clues but neither to common sense nor to 

stimuli from the city encountered. 

De Certeau argues that people are blinded when walking instead of watching from 

above, albeit he understands this as a positive thing as the blinding is what makes them 

experience the city’s specificities. Also the situationists argue that people need to learn to 

escape the map’s view of the city as this view is not an image of what the city feels like; the 

map does not express the location, so to speak. In a more literal way these tactics are the 

exact opposite of the strategy of the sat-nav even though it seems to be a liberating device. 

However, the sat-nav is actually totalitarian from the very outset and this makes people 

blind because the wayfinding overview is taken away from them while they still believe it 

to be intact. The sat-nav designs an experience of the location so abstract and permeated 

by the authoritarian logic of the itinerary that the user is unable to subjectively experience 

the specifics of her current location. The strategy for situating participants as applied by 

Melodious Walkabout presents an alternative to the current sat-nav’s way of trying to render 

invisible the frictions between the map view and the street view. An artefact like Melodious 

Walkabout questions the assumption that location aware technology automatically creates a 

location aware user. Applying strategies of situating the frictions between map and street 

to sat-navs would allow for subjective experiences of locations, which would by inference 

lead drivers to be more location aware instead of lost in location. 
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Notes 

1. Through the technique of ‘Selective Availability’ (SA), The US Department of Defense 

(US DoD) is still able to intentionally degrade the accuracy of commercial/civil signals 

even though they have refrained from doing so since 2001. The technique is, however, 

still used when US Dod is not interested in letting others know exact positions – i.e. in 

Iraq – and the GPS is still regarded a military technology. US DoD powered devices are 

able to calibrate so that they will work accurately even if SA is enabled whereas 

commercial devices give a less accurate reading with SA enabled, effectively making them 

useless. In Sept 2007, US DoD announced that it would no longer add an SA module to 

new satellites (US DoD 2007) 

2. In relation to GPS, satellite navigation is both a subset and a superset – a specific and a 

general term. It's a general term because the concept of navigating via satellite is 

independent of the technology – even though there is currently only one technology 

capable of assisting us. It's a specific term because GPS can do more (and is used for other 

things) than assisting in navigation via satellite. Thus, when I write sat-nav I am referring 

to the concept (which is currently always carried out by help of the GPS system) whereas 

when I write GPS I am referring to the GPS technology in particular. I will rarely do the 

latter. 

3. 24th Nov 2006 – 4th March 2007, now partly accessible online at 

http://www.bl.uk/londoninmaps 

4. Had it run East to West it would have been a street 

5. http://gb.espacenet.com covers about 45 million patents granted worldwide. UK is 

covered from 1918 onwards while other countries (e.g. US) are covered from 1836 

onwards. 

6. For an example of this, see the intro to episode 50 of the TV-series Six Feet Under 

where a family is killed in traffic because the driver of the car is preoccupied with 

operating his sat-nav device. 

7. In the Danish version of the billboard, this deliberate equivocality is even more obvious 

as it reads “se mere // kør sikkert” which literally means “see more // drive safely”, 

“sikkert” meaning both “with confidence” and “safely”. 
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