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Editorial: On IRIE Vol. 8 

IRIE definitely does not follow the traditional model 

of a journal. In contrary, it is available online (only) 
- for free for e verybody anywhere in the world who 

has access to the Internet. You may read these lines 
on your desktop or your laptop at home , at work or 

while travelling whenever you like. And, you may 

perceive all this as quite modern (or at least quite 
convenient due to the modern technologies in-

volved). Nonetheless, this issue No. 8 will inform 
you that all this is water under the bridge as the 

post-desktop era of human-computer-interaction 
has arrived.  

As opposed to the desktop paradigm, in which users 
directly and consciously engage a single device for a 

specialized purpose, ubiquitous computing (Ubi-
Comp) envisions the engagement of many computa-

tional devices and systems simultaneously, in the 

course of ordinary activities, with users who may 
not necessarily even be aware of such an engage-

ment.  

What would be e.g. the implication for a (modern) 

journal such as IRIE? Will UbiComp fundamentally 
change the very nature of the journal itself?  Will it 

then become pervasive, ambient, sentient, context 
sensitive or any of the other concepts connected 

with UbiComp and what would that look like? In the 

end, we will have to see. However, for now scientific 
journals are not yet in the focus of the use cases 

envisioned by UbiComp think tanks at present or 
even in the near future. These are more in line with 

the extension of computing power into  everyday 
scenarios (óthings that thinkô). That is exactly where 

UbiComp receives its ethical explosiveness.  

In that case, we have to rethink not only many 

ethical concepts, but also some very basic philoso-
phical notions like reality and subjectivity. If the 

traditional reality of things de velops into a computed 

ambience and if decisions taken in a certain situa-
tion are more and more dependent of artificial 

agents we may not even be aware of, then this will 
fundamentally change our basic understanding, not 

only of moral responsibility, but also of persons 

acting in the world itself.  

 

 

 

The authors of this issue nonetheless discuss these 

problems the traditional way: within very interesting 
articles - ranging from visionary to critical; from 

more descriptive to more normative.  

The guest editors of this issue, David Phillips, To-

ronto, and Klaus Wiegerling, Stuttgart, have done a 
wonderful job in setting the agenda with their 

elaborate call for papers, selecting the articles and 

organizing their review.  

We are very happy with the outcome and hope you 
once again will appreciate this issue of IRIE as a 

valuable input for your academic and professional 

work. 

Yours sincerely, 

the Editors 
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David Phillips and Klaus Wiegerling: 
Introduction to IRIE Vol . 8  

Abstract:  

Ubiquitous Computing, an idea introduced by Mark Weiser1, and often bracketed with slight modifications 
under the concepts of Pervasive Computing or Ambient Intelligence, imagines in the extreme case the entire 

mesosphere saturated by information and communication technologies (ICT).  All of the essays of this issue 

probe the practices, ideologies, and power relations of UbiComp development. They note both the successes 
and the failures of a variety of ethical and theoretical approaches to UbiComp and they offer  alternative 

approaches.  Thus they provide a much-needed intervention into the creation of new forms of subjectivity, 
awareness, and power. 
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Ubiquitous Computing (UbiComp), an idea intro-

duced by Mark Weiser1, and often bracketed with 
slight modifications under the concepts of Pervasive 

Computing or Ambient Intelligence, imagines in the 

extreme case the entire mesosphere saturated by 
information and communication technologies (ICT). 

In this fantasy, ICT will accom pany all aspects of 
our life. Our everyday world will be made intelligent, 

and all our actions, at all times and everywhere, will 

engage some kind of ICT support. We will be ap-
propriately guided, monitored, and provided with 

our needs and desires. In a sense, UbiComp, as the 
total connection of all material and not -material 

entities, becomes a theological-philosophical term -- 
a term for god, omniscient and omnipresent.  

More prosaically, Ubiquitous Computing systems 
generally consist of interlinked capacities for memo-

ry and data storage, for perception and environme n-
tal sensing, and for the interpretation of contexts 

and situations. These activities might be carried out 

using various kinds of technology. And indeed, a 
whole host of technical research fields are working 

toward this goal, from mechatronics to materials 
science, from network engineering to computing and 

AI research. Of course, ubiquity or omnipresence 

will never be total. For technical, economic, and 
other reasons, there will only be pockets wh ere 

Ubiquitous Computing systems come into effect.  

Present research scenarios often focus on military 

sites of activity, as well as on workplaces such as 
factories, offices, and hospitals.  Nevertheless, this 

research entails applications that will have more or 
less impact on every domain of life.  We must now, 

in the relatively early stage of UbiComp develop-
ment, take into account its potential, without kno w-

ing how far this potential can be realised in detail, 

and without knowing the fields in which perva sive 
ICT will find acceptance. Any research program that 

may so radically infiltrate our daily life requires some 
kind of ethical framework, to complement and 

counterbalance the economic and militaristic motiva-

tions supporting the research, and to provide direc-
tion with respect both to traditional values and to 

our hopes for the future. The eight essays in this 
special issue begin to construct that framework.  

Two related themes resonate through this collection. 
The first is the problem of the invisibility of ubiquit-

ous systems. UbiComp media intentionally and by 
design disappear into and become one with the 

                                                

1 Weiser, Mark (1991): The Computer of the 21st 
Century. Scientific American 265 (3) 1991 

contexts that they mediate.   In certain sense we 

may say that UbiComp, by disappearing, diminishes 
the confrontational character of reality.  

The second, related, theme is agency.  The more 
invisible, pervasive, and transparent these systems 

become, the more they disappear and are taken for 
granted, the harder they will be to consciously 

confront, oppose, or engage. Moreover, UbiComp 

will necessarily perceive and act upon subjects and 
situations as ideal types, or stereotypes. Situations 

may be reduced to typical moments. Ambivalence 
and ambiguity may be lost. If the mechanisms by 

which these systems produce and ascribe identities, 

situations, and contexts are unavailable for en-
gagement by the subjects of the system, then those 

subjects may lose the skills and resources necessary 
to negotiate the construction of these identities, 

situations, and contexts. It may simply become 
necessary to accept the systemôs reification of the 

typical.  

Two of the essays critique the model of the human 
subject common in some current UbiComp research.  
Soraker and Brey critique the behaviorist presump-

tions underlying UbiComp design paradigms. Curry 

argues that UbiComp models have not yet grasped 
the fact that reference ï the pointing to of existing 

entities ï is always a social achievement.  

Other essays probe the construction of UbiCompôs 

ñseamlessnessò (Ratto) and call for the integration 
of discursive openness.  Several suggest that Ubi-

Comp media leave readable ñcluesò to its activities. 
Hubig suggests that the media incorporate levels of 

parallel communication; Swift calls for a discursive 

code structure for negotiation; Hofkirchner et al 
describe a two-stage model for persuasive actions 

by UbiComp systems, allowing the subject to expli-
citly agree to the goals and ends of the systemôs 

knowing actions. 

But too much discursive openness defeats the 

purpose of UbiComp. At some point, to be effective, 
the subject must trust the system.  Heesen and 

Siemonet describe how engagement and openness 

at a political level, especially about issues of privacy 
and autonomy, facilitate the trust necessary for 

comfortably seamless UbiComp.  Hubig, too, dis-
cusses this kind of ñmeta-mediationò ï communica-

tion among developers and users of the media, 
between users and the media system, and collec-

tively within society at large about the media.  

Finally, the essays point to avenues for new consid-
eration of the ethical implications. Brown and Adams 
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advocate incorporating and integrating the practical 

ethics of the site of UbiComp.  Ratto offers infr a-
structure studies as a resource for the critique of 

and response to seamless, practically invisible, and 

pervasive information systems. 

All of these essays probe the practices, ideologies, 
and power relations of UbiComp development. They 

note both the successes and the failures of a variety 

of ethical and theoretical approaches to UbiComp 
and they offer alternative approaches.  Thus they 

provide a much-needed intervention into the cre a-
tion of new forms of subjectivity, awareness, and 

power. 
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Johnny Hartz Søraker and Philip Brey: 
Ambient Intelligence and Problems with Inferring Desires from Behaviour  

Abstract:  

In this paper we will argue that many of the ethi cal problems raised by Ambient Intelligence stems from 
presupposing a behaviourist conception of the relation between human desires and behaviour. Insofar as 

Ambient Intelligence systems take overt, natural behaviour as input, they are likely to suffer fro m many of 

the same problems that have fuelled the widespread criticism of behaviourist explanations of human beha v-
iour. If these limitations of the technology are not sufficiently recognized, the technology is likely to be insu f-

ficiently successful in supporting the needs and desires of human users. We will focus on four distinct cha l-
lenges that result from this behaviourist presupposition, all of which ought  to be taken into consideration at 

the design stage: reciprocal adaptation, bias towards isolated use, culture-specific behaviour, and inability to 

manually configure the system. By considering these issues, our purpose is to raise awareness of the ethical 
problems that can arise because of intelligent user interfaces that rely on natural, overt behaviou r. 

Agenda  

What is Ambient Intelligence? ................................ ................................ ................................ .................... 8 

Problems with inferring desires from behaviour ................................ ................................ ........................... 9 
Reciprocal adaptation ................................ ................................ ................................ ..................  10 
Bias towards isolated use ................................ ................................ ................................ .............  10 
Cultural differences in behaviour ................................ ................................ ................................ .. 11 
Inability to configure manually  ................................ ................................ ................................ .....  11 

Concluding remarks................................ ................................ ................................ ................................ . 11 

 

Authors : 

Johnny Hartz Søraker, Ph.D. Research Fellow: 

Organization and contact address: Department of Philosophy, Faculty of Behavioural Sciences, University 
of Twente, Netherlands 

Telephone, email and personal homepage: (  +31-53-489-4639, *  j.h.soraker@utwente.nl,  

: http://www.utwente.nl/ceptes/research_staff/Soraker/   

Prof. Dr. Philip Brey: 

Organization and contact address: Department of Philosophy, Faculty of Behavioural Sciences, University 
of Twente, Netherlands 

Telephone, email and personal homepage: (  +31-53-489-4426, *  p.a.e.brey@utwente.nl,  

: http://www.gw.utwente.nl/wijsb/med ewerkers/brey/   

 

mailto:j.h.soraker@utwente.nl
http://www.utwente.nl/ceptes/research_staff/Soraker/
mailto:p.a.e.brey@utwente.nl
http://www.gw.utwente.nl/wijsb/medewerkers/brey/


IRIE 
International Review of Information Ethics Vol.8 (12/2007) 

 

Johnny Hartz Søraker and Philip Brey:  
Ambient Intelligence and Problems with Inferring Desires from Behaviour  8 

Ambient Intelligence is a vision in which computers 

play an increasingly pervasive yet unobtrusive part 
of our everyday lives. Whereas some hold that 

increased ubiquity alone will constitute a revolution 

in computing, others hold that it  is not really a 
paradigmatic shift from more traditional forms of 

computing. In the words of pioneer Mark Weiser, 
ñubiquitous computing will produce nothing funda-

mentally new, but [make] everything faster and 

easier to do, with less strain and fewer menta l 
gymnasticsò (Weiser 1991:104). Although it is 

debatable whether ubiquitous computing introduces 
anything fundamentally new, it might come to 

exacerbate many of the ethical problems that arise 
as a result of our increasing dependence on com-

puter technology. These problems include oft-

debated issues such as invasion of privacy, identity 

theft, reduced autonomy and values-in-design.1 

Even if ubiquitous computing does not pose any 
unique problems, this is not a reason to ignore the 

phenomenon. To paraphrase Friedrich Engelôs laws 

of dialectics, quantitative changes sometimes lead to 
qualitative changes. Our concern in this paper, 

however, is to argue that Ambient Intelligence, in 
virtue of adding Intelligent User Interfaces to ubiqu i-

tous computing, does introduce novel features that 

deserve special attention. Specifically, we will argue 
that AmI presupposes a behaviourist conception of 

the relation between human desires and behaviour. 
Insofar as we interact with AmI devices through 

natural, overt behaviour, we need to pay special 
attention to what kinds of behaviour these devices 

require, what kinds of desire -behaviour relations 

that are presupposed, and to what degree the 
required behaviour might be reinforced. Thus, r ather 

than framing our discussion in terms of privacy, 
autonomy, risk or similar notions, we will focus on 

the functions and capabilities of Intelligent User 

Interfaces, in particular what kinds of behaviour 
they require and might come to foster. In doing so, 

we will propose and consider four distinct issues 
that signify when designers and engineers ought to 

pay special attention to the ethical and social impact 

of the behavioural requirements. 

                                                

1 See Brey (2006) and Tavani (2007:355-361) for an 

overview of some of the ethical issues that arise in 

connection with the Ambient Intelligence par a-
digm. 

What is Ambient Intelligence? 

Ambient Intelligence (AmI)  is an approach that 

combines two major technologies: Ubiquitous Com-
puting and Intelligent User Interfaces  (IUI).  In 

Ubiquitous Computing, computers do not appear as 
distinct objects, but are embedded into everyday 

working and living environments in an invisible and 

unobtrusive way. They make information,  media and 
network access constantly and transparently avail-

able.2 To the Ubiquitous Computing approach, AmI 

adds the technology of Intelligent User Interfaces. 

These interfaces, which are based on humanï

computer interaction research, go beyond traditional  
interfaces like the keyboard, mouse and monitor. 

They aim to make information technology easier to 
use by making interactions with it more intuitive, 

efficient, and secure; by ñdissolving design in behav-

iourò (Greenfield 2006:26). As such, they are de-
signed to allow the computer to know a lot more 

about users and the user environment than trad i-
tional interfaces can. Intelligent User Interfaces 

have two key features: profiling and context awar e-
ness. Profiling is the ability to personalize and auto-

matically adapt to particular user behaviour pa t-

terns. Context awareness is the ability to adapt to 
different situations. Profiling and context awareness 

depend on sensors to record aspects of the envi-
ronment and of user behaviour , and intelligent 

algorithms to make inferences about situations and 

users. IUIs are capable of creating a perceptive and 
proactive computer environment, rather than a 

passive one that relies on active and comprehensive 
user input. 

One of the most interesting and novel aspects of 
Ambient Intelligence is the way human-computer 

interaction is redefined. The user interfaces of AmI 
seek to radically change the way we interact with 

computer technology ï primarily by means of letting 
the computer infer our desires on the basis of overt 

and natural behaviour. The traditional way of issuing 

commands to a computer is by means of specially 
adapted peripherals such as mouse, keyboard or 

joystick. These traditional interfaces are limited in 
the sense that they require what we could refer to 

as ñdigitalò behaviour ï that is, discrete, non -natural 

actions that can easily be converted to digital input. 

                                                

2 Tavani (2007:356) makes a helpful distinction 
between pervasive computing and ubiquitous 

communication, but for the purposes of this paper 

we have subsumed these under the heading 
óubiquitous computingô. 
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Consequently, our behaviour in front of the co m-

puter is usually different from our behaviour away 
from the computer, which also means that we can 

easily distinguish between human-computer interac-

tions and other actions.3 If we go beyond the trad i-

tional human-computer interfaces, there are prima r-

ily three different ways in which more natural, less 
discrete behaviour can be used to control com-

puters. We will refer  to these as different behaviour -

desire relations ï that is, different ways of inferring 
our desires (what we want the computer to do) on 

the basis of our behaviour: 4 

Pre-configured behaviour -desire relations :  

The device can be manufactured in such a way that 
specific non-peripheral behaviour leads to the de-

sired results. One simple example is the infamous 
ñClapperò technology, which allows the user to turn 

the lights on and off by means of clapping in a 

determinate way. 

User -configured behaviour -desire rel ations :  
The device can be manufactured in such a way that 

the users themselves can configure it to respond to 

specific behaviour. For instance, many mobile 
phones allow the user to record voice commands 

that correspond to specific functions. 

User -adaptive behaviour -desire relations :  

More advanced forms of user interfaces, and one of 
the cornerstones of Ambient Intelligence, is to let 

the device observe your natural behaviour and infer 
how your behaviour relates to your desires. For 

instance, Mark Weiser gives an example of an IUI in 

your bedroom that interprets restless rolling in the 
morning as an (imminent) desire for coffee ( Weiser 

1991:101). 

One device can of course employ more than one of 

these interfaces, but the most interesting and 
unique challenges, and advantages, of Ambient 

Intelligence stem from user-adaptive systems. 
Having a computer system adapt to our behaviour 

                                                

3 To put it bluntly, when away from the computer 

we do not press our left finger twice when we 
open a document or tap our fingers on plastic 

keys when we communicate. 

4 One could add highly advanced brain-computer 

interfaces to this list, which raises even more pro-
found questions with regard to the relation b e-

tween our desires and observable brain signals. 

We are still far away from seeing these kinds of 
technologies in widespread use, however. 

means that we do not have to configure it ou r-

selves, which ensures that the technology disap-
pears in the background. In order to beco me a 

transparent, unobtrusive technology that will effor t-

lessly blend into our everyday lives, Ambient Intell i-
gence depends on the successful implementation of 

user-adaptive interfaces. This is also where the 
unique challenges posed by Ambient Intelligence 

begin. 

Problems with inferring desires 
from behaviour 

Ambient Intelligence differs from traditional IT in the 
sense that we no longer consider what our desires 

are and interact with the device (behave) accor d-
ingly. Instead, we leave it up to the device it self to 

infer ñwhat we really wantò on the basis of our 
natural behaviour. In order for AmI to function 

optimally, it must ther efore be possible to reliably 

infer certain human desires by way of observing 
behaviour alone. As such, AmI presupposes that 

behaviourist accounts of human behaviour are valid, 
at least for the application domain in question. This 

raises one of the most discussed issues in philoso-

phy of mind and psychology: can desires be reliably 
inferred on the basis of behaviour alone? The near-

consensus in psychology and in philosophy of mind 
is that this is not the case (see e.g. Fodor 1975 ; 

Searle 2001). The common view is that it is not 
single beliefs or desires that can be correlated with 

particular behaviours, but only complex webs of 

mental states. If I want coffee, for example, I may 
take the coffee in front of me, but only if I believe 

that the black liquid in the cup is coffee, I do not 
believe that the coffee is poisoned, and I do not fear 
that it is so hot I will burn myself, etcetera. Con-

versely, my coffee-taking behaviour may be caused 
by a desire for coffee, but also by a desire for the 

cup itself, a fear that a nearby child will spill the 
coffee over itself, or a belief that the cup contains 

tea, which I happen to desire. In spite of  these 
kinds of problems, fully developed IUIs seem to 

presuppose a classical behaviourist account of the 

behaviour-desire relation in which desires can be 
reliably inferred from behaviour. This behaviourist 

underpinning gives rise to four challenges.5 

                                                

5 Some of these challenges can be described as 

constraints on our autonomy. For a discussion in 
these terms, see Brey (2006). 
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Reciprocal adaptation 

In a perfect world, we could envision intelligent user 
interfaces that reliably and accurately infer our 

desires from our behaviour, but this is not the case, 
neither when humans nor computers try to do so. 

To use a common example, a desire to escape pain 

does not necessarily lead to pain-aversive behav-
iour, and pain-aversive behaviour does not neces-

sarily signify a desire to escape pain. As a result of 
this basic problem with behaviourism, successful 

interaction between humans and user-adaptive 

systems requires some adaptation on the humanôs 
part as well; we need to act in such a way that our 

desire becomes evident and predictable. In many 
ways, making a computer system adapt to your 

desires is similar to making a pet adapt to your 

desires. In order to properly train and command a 
pet animal, your behaviour must be discrete, pr e-

dictable and overt, as opposed to vague, random 
and subtle. Since the artificial intelligence that 

underpins these user interfaces is unlikely to exceed 
the intelli gence of most pet animals, we must adapt 

our behaviour in a similar fashion in our interactions 

with user-adaptive systems. Consequently, AmI is 
likely to make us change our natural behaviour to 

accommodate its limitations. 

In this connection, it is also i nteresting to note that 

behaviourism is not only a theory of how to explain 
human behaviour. Although behaviourism has been 

largely discredited as an explanatory framework, i ts 
continued influence in psychology primarily stems 

from its ability to prescribe  and predict how behav-

iour can change as a result of conditioning. Through 
concepts like positive and negative reinforcement, 

avoidance learning and habituation, behaviourism 
yields insight into how certain stimuli can lead to 

dramatic changes in our behaviour. Thus, if a user-
adaptive system yields some kind of visual, auditory 

or tactile stimulus apt for conditioning, our beha v-

ioural adaptation to the system could become more 
entrenched, instinctive and even transferred to 

situations where we do not inter act with the system 
at all. If behaviourism is correct in assu ming that 

these mechanisms are particularly powerful with 

children, we should be especially aware of AmI 
devices that can reinforce behaviour in children. 

In other words, not only the computer s ystem will 

come to adapt its ñbehaviourò according to ours, it is 

also likely that we come to change our behaviour in 
order to effectively make the user -adaptive system 

comply with our desires. It should be noted that this 
is a problem with many other tech nologies as well. 

For instance, in order to watch TV, the user needs 

to be located relatively still in front of the television 

set. As a consequence, TV does not only require 
immobility but the more it becomes a part of our 

lives the more it comes to foster that behaviour ï 

what is sometimes referred to as the couch potato 
syndrome. If we add the hypoth esis that couch 

potato behaviour is responsible for an alarming 
increase in obesity in many countries, then it b e-

comes clear that behaviour fostered by technology 

can have profound implications. Although these 
kinds of affordances can be found in many tech-

nologies, AmI not only implicitly, but explicitly 
requires particular forms of behaviour. This is the 

reason why the behaviourist presuppositions of AmI 
deserve special attention. With a technology that is 

both designed to become a part of our everyday life 

and that explicitly requires certain forms of beha v-
iour, we should be particularly aware of what kinds 

of behaviour such systems require and therefore 
might come to foster.  

Bias towards isolated use 

One design problem with AmI devices is that user-
adaptation sometimes becomes difficult when mult i-

ple users interact with the same device. For in-
stance, when your AmI-enabled TV has perfectly 

adapted to your desires and can anticipate your 
preferences after having observed your behaviour 

for a long time, you run the risk of loosing that 

adaptation if someone else starts using it. Thus, the 
optimal adaptation of AmI devices often requires 

interaction with only one  person, which in turn 
means that each user needs an individually tailored 

device. If we return to the previous analogy, a 
television set fosters sitting still in front of it, but it 

does not discriminate between watching it alone or 

together with other pe ople. An AmI-enabled TV, on 
the other hand, might foster sitting still in front of it 

alone.6 It should be noted that this is not a general 

feature of all AmI devices. Compromises can often 

be found when the device manipulates variables 

that form a continu um, as in temperature regul a-

                                                

6 Such individualized profiling also raises many of 

the same issues that Cass Sunstein has raised 
with regard to profiling on the Internet. According 

to Sunstein, social interaction and external delib-
eration is related to having had mutual exper i-

ences that can be the source of discussions in 
public fora and ñaround the water coolerò. These 

mutual experiences, Sunstein claims, would be 

diminished if we all have individually tailored 
sources of information (Sunstein 2001).  
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tion, or when one device allows for multiple profiles. 

However, if an AmI device works best when used in 
isolation, it is likely to foster use in isolation as well. 

A similar worry is expressed in the recommendations 

of the Info rmation Society and Technology Advisory 
Group (ISTAG). ISTAG stress that AmI should 

facilitate community building and provide ñflexible 
participation in é family/social interactionsò (ISTAG 

2003:10). For some AmI devices, the behavioural 

requirements will make it difficult to live up to this 
standard.  

Cultural differences in behaviour 

The most advanced AmI research and development 

centres are spread across the world, and we are 
likely to see AmI devices from both Western and 

East Asian countries. In order for AmI to function 

optimally, it is important that the behavioural input 
is natural and highly indicative of the underlying 

desire. However, what is seen as natural behaviour 
and how certain forms of behaviour relate to unde r-

lying desires depends to some degree on our cul-
tural background. Behavioural indicators such as the 

range and importance of gesticulation, facial expres-

sions and body language can differ radically from 
one culture to another. Problems regarding culture-

specific forms of human-computer interaction is 
already an important issue in computer ethics (cf. 

Ess 2002), and these problems are likely to become 

more pressing as our interactions become more 
pervasive, ubiquitous and requiring reciprocal adap-

tation. For instance, some AmI-devices might dis-
criminate against certain culture-specific forms of 

behaviour. Returning to reciprocal adaptation, 
globalization researchers have expressed concern 

over homogenization of cultural expressions as a 

result of technology being transported from one 
culture to another. AmI devices that require users to 

adapt to culture -specific forms of behaviour is one 
way in which such homogenization might occur.  

Inability to configure manually 

A common response to many objections raised 
against AmI is to simply include the possibility to 

override the user-adaptations and reset or configure 
the system manually if it misbehaves. This is some-

what question-begging, since the purpose of AmI is 
to make our interactions transparent and seamless, 

which is undermined if we constantly have to manu-

ally reconfigure the device in question. More to the 
point, given that many people are unable or unwil l-

ing to configure devices such as video recorders or 
mobile phones, it is a legitimate concern that many 

will simply go along with whate ver behaviour the 

AmI device requires. If we are dealing with AmI that 
targets multiple users, the ability to adjust the 

system individually could also mean that savvy users 

will have more influence on the system than others. 
In other words, a digital divi de could arise between 

those who simply adapt to the required behaviour 
and those who are savvy enough to configure it 

manually.7  

Concluding remarks 

The purpose of this paper has not been to show that 
Ambient Intelligence necessarily leads to unwanted 

behaviour, nor that the fostering of certain kinds of 

behaviour is necessarily wrong.8 Rather, the purpose 

has been to show that insofar as an AmI device 
infers our desires based on natural, overt behaviour, 

designers and engineers need to pay special atten-

tion to what kinds of behaviour it requires ï and to 
what extent it can reinforce this behaviour. This is 

especially the case if it 1) requires reciprocal adapta-
tion, 2) has a bias t owards isolated use, 3) requires 

culture-specific behaviour, or 4) cannot easily be 

configured or reset manually. These considerations 
become especially important when dealing with AmI 

devices targeted at children, given that they are 
more susceptible to reinforcement. If these and 

similar considerations are taken seriously at the 
design stage, we could avoid many of the societal 

and ethical implications that can arise from Ambient 

Intelligence. 
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Today there exists a particular anxiety, one that 
emerges from a desire to feel secure in a world in 

which the disease seems to be a lack of certain 
knowledge.  How can we know whether this 

person is really a terrorist, or is really not a ped o-

phile?  One proposed cure has envisioned cer-
tainty as achieved through the creation of a fully 

digitized account of the world,  or at least of some 
part of it.  We see this t oday in David Gelernterôs 

Mirror World and in Gordon Bellôs more recent and 

rather stranger MyLifeBits, but we also see it, 
earlier, in Vannevar Bushôs Memex and in Ted 

Nelsonôs Project Xanadu.  We see these cures, that 
is to say, in systems for ubiquitous computing.   

As pervasive as it is today, this anxiety did not 
exist in the same way through much of the nin e-

teenth century.  Indeed, there is li ttle doubt that 
the most recent solutions would through much of  

the nineteenth century have been seen by many 
as merely new and cumbersome solutions to a 

problem that had long been solved, and solved 

more elegantly.  Rather, the rethinking of the 
anxiety of uncertainty, in a form that has seemed 

to make ubiquitous computing a solution, arose 
only during the late nineteenth centuryôs transfor-

mation into a mobile and ne tworked world of 

strangers.   

But this is not to say that in its framing of and 
solution to the problem of unce rtainty, ubiquitous 

computing did not have antecedents.  We find 

them in the philosophy of language, in concerns 
about linguistic reference that extend back as far 

as Frege (1952 [1922]); and we find them in the 
late nineteenth centuryôs orgy of inventions for 

identif ication and classification of humans (Caplan 
& Torpey, 2001; Cole, 2001).  If those antecedent 

solutions in one sense bear a striking similarity to 

those offered by Gelernter and Bell, they at the 
same time differ in important ways.  Indeed, a 

comparison of the models offered by Gelernter, 
Bell, and others with those offered within certain 

post-Fregean works in the philosophy of language 

will suggest that the former are in a very fund a-
mental sense flawed, that they cannot achieve 

what they set out to do.   

In what follows I shall briefly  describe the way in 

which four systems for ubiqu itous computingð
Memex, Xanadu, Mirror Worlds, and MyLifeBitsð

deal with the issue of certainty.  I shall pay sp ecial 
attention to the most recent of these, MyLifeBits.  

I shall then suggest the ways in which recent work 

in the philosophy of language, and especially that 
by Saul Kripke, suggests fundamental difficulties 

with the ways in which in each the issue of ce r-
tainty is handled.   

From Memex to MyLifeBits 

Vannevar Bush, director during the Second World 
War of Americaôs Office of Scientific Research and 

Development, is today perhaps best known for his 
development, as early as 1936, of the idea for 

what he termed the ñMemex,ò  

a device in which an individual stores all his 
books, records, and communications, and 
which is mechanized so that it may be con-
sulted with exceeding speed and flexibility.  It 
is an enlarged intimate supplement to his 
memory (Bush, 1945).  

Bushôs Memex would organize information through 

a process of association.   

It affords an immedia te step, however, to a s-
sociative indexing, the basic idea of which is a 
provision whereby any item may be caused at 
will to select immediately and automatically 
another....  

Wholly new forms of encyclopedias will ap-
pear, ready-made with a mesh of associative 
trails running through them, ready to be 
dropped into the Memex and there amplified 
[Emphasis added] (Bush, 1945).   

A person would input readings, photographs, and 

notes, and then organize them in the way that 

seemed best; she could then provide the records 
and the system of associative trails to another 

person, for integr ation into another Memex.  There 
would, ultimately, be what amounted to a network 

of Memexes, although it would be what used to be 

called a ñsneaker,ò and not electronic, network.   

The way forward from Bushôs Memex was not 
simple and straightforward; indeed, it leads in 

three rather different directions, to Project 

Xanadu, to Mirror Worlds, and now to MyLifeBits.  
What they have in common s that each of these 

systems saw the Memex as a prototype of a 
system for information management, one within 

which and from which one might keep track of a 
wide range, or perhaps all, of the events in the 

world.  The Memex was, one might wish to say, a 

prototype of the informational reincarnation of th e 
Panopticon.   
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By the 1960s Ted Nelson was beginning to at-
tempt to create a digital version of the analog 

Memex.  Nelson has for many years struggled to 
develop and implement Project Xanadu 

(www.xanadu.com), a system reminiscent of the 

World Wide Webðthough its initial versions pre-
dated the development of the Webðbut substan-

tially more ambitious.  Like Bushôs Memex, the 
hypertext model laid out by Nelson works fund a-

mentally through a process of association.  More 

complex than the later Web, it imagined a s ystem 
for knowledge collection, organization, and inte r-

change using bi-directional hyperlinks.  The result 
would be, as Nelson put it, ñNew Freedoms 

through Computer Screensò (Nelson, 1974).   

It is worth noting here that the model that unde r-

lies Project Xanadu is reminiscent of the curiosity 
cabinet, or Wunder-kammer, a forerunner of the 

modern museum.  The curiosity cabinet, which 
flourished from the fifteenth to seventeenth cent u-

ries, was seen as a representation of the world.   

Knowledge in a Curiosity Cabinet was not seg-
regated into separate disciplines as it is in 
modern scholarship.  The pursuit of knowl-
edge was a synthesizing activity, based more 
on qualitative comparison than on quantitative 
analysis.  Aesthetics and science, mathematics 
and mysticism, ethics and natural history were 
all interconnected, intertwined into an all -
encompassing system of visual correspon-
dence and poetic resonance.  Any number of 
associations between objects could be made in 
a Curiosity Cabinet, and the objects thus par-
ticipated in a variety of categories simultan e-
ously ("Microcosms: Cabinets of curiosity", 
2001). 

The world is engaged on the premise that it is 
ordered, and that the o rder is not yet, but may be, 

though never fully, known (Findlen, 1994).   

As with the Memex and Xanadu, one function of 

the curiosity cabinet was information retrieval.  
The pattern of associations that operated to 

connect items within the c uriosity cabinet at the 

same time had a mnemonic function; once one 
encountered and contemplated the cabinet it 

began to operate as a means of information 
storage, and the associations were means of 

retrieval of that stored information.   

Twenty-five years after Nelson began work on his 

Project Xanadu, David Gelernter published Mirror 
Worlds (1992).  With mi rror worlds, he declared, 

we would ñPut the universe in a shoebox.ò  Mirror 
worlds  

are software models of some chunk of reality, 
some piece of the real world going on outside 
your window....  A Mirror World is some huge 
institutionôs moving, true-to-life mir ror image 
trapped inside a computerðhere you can see 
and grasp it whole....  (Gelernter, 1992, 3 -17 
passim ).   

This is a geographical vision.     

The "geography" perspective is a natural start-
ing point, sometimes....  In a City Mirror 
World, you see a city map of some kind.  Lots 
of information is superimposed on the map, 
using words, numbers, colors, dials-the result-
ing display is dense with data; you are trac k-
ing thousands of different values simultane-
ously (Gelernter, 1992, 16).   

Indeed, though it is r ather more complex than 
that, one can see the mirror world as a richly 

annotated map of the world, one that in large 

measure operates via a process of layering of 
digital and especially statistical information over 

that map.  It is a system that takes seri ously the 
cartographic grid and the notion of a world 

wherein everything has a location, a world where 

an absolute system of space provides the frame-
work.   

On MyLifeBits: Naming, 
necessity, and the anxiety of 
reference 

Gordon Bellôs MyLifeBits is both a more and a less 
ambitious story.  Bell has described his goal as the 

creation of a ñportable, infallible, artificial memoryò 

(Bell & Gemmell, 2007, p. 58), one that allows him 
to be ñthere wit hout really being there, then .ò  For 

him this has meant digitizing the material el e-
ments of his informational life ðarticles, letters, 

financial documents, photographs, compact discs, 

and so on.  So it has involved a process of collec-
tion.  It has in addition involved the process of 

capture, through a kind of technologic al exoskele-
ton in which is embedded a camera that regularly 

captures images of his environment and an audio 
recording device that captures what he says and 

hears.  He can record his telephone conversations, 

and he can trace and record his spatial location.   
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Moreover, he envisions a system that will include 
data captured from sensors, such as oneôs pulse, 

blood pressure, blood-sugar level, and blood-
alcohol content can be continuously monitored.  In 

the end, MyLifeBits is imagined as a full-scale 

telemetry system, capable of continuously report-
ing to its user, and to designated ot hers,  the state 

of her mind and body, and her environment.  One 
can roll back the system to an earlier state and be 

ñthere, then.ò   

So if Mirror Worlds is an information storage and 

retrieval system that is meant to represent the 
world ñas it is,ò MyLifeBits represents the world ñas 

I see it.ò  Both Xanadu and Mirror Worlds imagine 

a fixed, public, and networked information system 
into which people connect; in MyLifeBits the 

system is at least in principle private and personal.  
Like Xanadu, and Memex, MyLifeBits connects 

information through trails of associations.  Spa-
tially, Mirror Worlds operates upon a cartographic 

and spatial model; we look at the world as if from 

above.  In contrast, Project Xanadu, and Memex 
before, appeal to an image very much like the one 

that was embodied in the curiosity cab inet; it is an 
image wherein the user is in the world.  Indeed, it 

seems to me that MyLifeBits embodies what can 

only be described as a complex, hybrid, and 
perhaps self-contradictory understanding of space.  

It is an understanding that draws upon elements 
of the cartographic view of Mi rror Worlds, while at 

the same time appealing to the associations 
central to Memex and Xanadu.   

One common critique of MyLifeBits is that it might 
better be named ñBitsOfMyLife.ò  After all, and like 

every archive, it involves a tremendous amount of 
selection and censorship.  Not every state of every 

edited document is saved.  Computer keystrokes 

are not logged.  Photographs are taken episodi-
cally.  And even assuming a system in which audio 

and video are constantly recorded, there remains 
censorship.  Bathroom visits, sex, illness.  Some 

things cannot be recorded because of legal restric-

tions.  And people sleep.  Are dreams recorded?   

This critique surely points to problems with the 
system.  But it seems clear that there are deeper 

problems with it, ones connected with its spatial 

hybridity.  We might d ivide the difficulties with 
MyLifeBits into two parts, the first of which co n-

cerns naming.  Here it will be useful to refer back 
to an argument articulated by Arthur Danto.  

Danto asks us to imagine someone who  

knows whatever happens the moment it ha p-
pens, even in other minds.  He is also to have 
the gift of instantaneous transcription: every-
thing that happens across the whole forward 
rim of the Past is set down by him, as it ha p-
pens, the way it happens.  The resultant run-
ning account I shall term the Ideal Chroni cle 
(Danto, 1985).   

What would be missing from that ideal chronicleð

or from MyLifeBits?  As Danto points out, state-
ments of the form of ñThe forty-third President of 

the United States was born todayò would be 
impossible.  And this is a problem, because as we 

look at the past we make statements like th at all 

the time.  We are, that is, co nstantly rethinking, 
recategorizing, and renarrativizing the past.  We 

are attributing causal efficacy to events.  And this 
suggests that what we get when we ñrewind the 

tapeò in MyLifeBits will seem far more discontinu-
ous with the present than we might think.  In an 

important sense, we will get not information, but 

mnemonics, bits and pieces that remind us of how 
we now think of that which we have partly forgo t-

ten, partly re -remembered.   

Even assuming the possibility of dealing with the 

problem of naming, there remains a deeper pro b-
lem with MyLifeBits, one related to the ways in 

which the systems conceptualize space, time, and 
experience.  Put most simply, the associations that 

are at the heart of MyLifeBits and of Memex (and 

indeed, though in a different way, like the gene r-
alizations that are at the heart of Mirror Worlds) 

are unable to capture the experience of necessity 
and certainty that attends much of ev eryday life.   

Here we will find it useful to think of the las t 
several hundred years as divisible into three rather 

different periods.  This is in fact a wild generaliz a-
tion, but here a useful one.  The first period 

extended from the sixteenth to the eighteenth 
centuries.  I have a lready suggested that in this 

era the curiosity cabinet provided at least one 

model for thin king about and experiencing the 
world; Foucault famously spoke there about a 

world organized in terms of similitudes (Foucault, 
1973).  Not coincidentally, this was also the era in 

which what for som e time was counted as the 

paradigmatic geographic form, the region, was 
invented (Kimble, 1951).  As I have suggested 

elsewhere, there is a connection between this 
formulation of the region and the curiosity cabinet; 

the regional or chorographic understanding of 

geography is in effect based on a principle of 
similitudes (Curry, 2005).   
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The nineteenth century ushered in a second way 
of thinking, geographically, about the world.  Here 

Zygmunt Bauman (2004) has described it as the 
century during which the con cept of identity, 

where a person could be reduced to a type 

(weaver, shopkeeper, Democrat), became fully 
developed.  This development was accompanied 

by what Ian Hacking (1982) termed an ñavalanche 
of numbers,ò and of the formalization of a geo-

metrical model of space on the landscape.  If the 

region retained a kind of currency, it was a region 
that was beginning to lose its sense of being 

natural; the region, increasingly, was to be d e-
scribed in terms of statistical models and generali-

zations useful to the state.  

At the same time, the nineteenth century was an 

era in which, in philosophical work, a way of 
thinking about language and about meaning and 

reference, and in a certain way a silence about the 
individual (or the pa rticular) and about the proper 

name, began to take on a new form.  It was in 

1843, in the decade of Hackingôs avalanche, that 
John Stuart Mill published the first of many ed i-

tions of his System of Logic (1872 [1843]).  And 
1892 saw the publication by German logician 

Gottlob Frege of his of seminal ñSense and refer-

enceò (1952 [1922]).  Both dealt directly with the 
question of the individual, and their work in a 

sense defined the landscape of Anglo-American 
philosophical discourse over much of the twentieth 

century.   

Frege argued that a proper name has a connota-

tion ( or as he put it, a sense), and claimed that it 
is the sense of a proper name that allows us to 

ñfixò its reference.  I can pick out Bill Clinton 
because I know things about him.  But he was 

quick to note that there is a rub: I may  be able to 

pick out an individual or object even in cases 
where almost everything that I know about it is 

untrue.  If that is true, what is the source of the 
certainty that I feel when I speak about my friends 

Samuel or Frances?  Here, philosophers were 

quick to notice that this seemed a wishy -washy 
account of how reference works.   

But as the twentieth century progressed, an 

alternative began to emerge, and it emerged, in 

part, as an attempt to remedy the central failing of 
the earlier alternatives, their  inability to make 

sense of the relationship between identity and 
classification, and between identification and 

certainty.  An early sense of an alternative began 

to emerge in the 1930s, in work by Wittgenstein  
(2001).  But it emerged in a stark and now -

familiar way in Saul Kripkeôs 1972 Naming and 
Necessity (Kripke, 1972; quot ations below are 

from the revised reprint, Kripke, 1980) .  There 
Kripke offered an alternative analysis of reference, 

one that suggested that people like Frege and 

Russell had gotten it all wrong, and one that in the 
popular press was acclaimed as containing the first 

new ideas in philosophy since Aristotle (Branch, 
1977).  Criticizing the view that reference is fixed 

by appeal to some cluster of descriptions, he 

dismissed that view as having nothing to do with 
what really happens.  Rather, he suggested,  

Someone, letôs say, a baby, is born; his par-
ents call him by a certain name.  They talk 
about him to their friends.  Other people meet 
him.  Through various sorts of talk the name is 
spread from link to link as if by a chain.  A 
speaker who is on the far end of this chain, 
who has heard about, say, Richard Feynmann, 
in the market place or elsewhere, may be r e-
ferring to Richard Feynmann even though he 
canôt remember from whom he first of Feyn-
mann or from whom he ever heard of Fey n-
mann....   

He doesnôt have to know details about Feynmann,  

But, instead, a chain of communication going 
back to Feynmann himself has been estab-
lished, by virtue of his membership in a co m-
munity which passed the name from link to 
link, not by a cer emony that he makes in his 
study (Kripke, 1980, 91).   

My point in mentioning Kripke is not to suggest 

that he somehow ñgot rightò what others had not.  

Rather, the point is that he attempted to unde r-
stand the way in wh ich reference works in the 

case of actual people, that he concluded that 
central there was the role of communities of 

language users, and that he  pointed to the need 

to recognize identification as operating within a 
context in which the history of the use  of a word is 

right at the heart of its proper use.  In using a 
name we imagine that it ought in principle to be 

possible to ñplay the tape backwards,ò back to the 

initial baptism of Richard Feynmann, the carbon 
atom, you, or me.  We go back, there, then.   

Kripke is responding to what I suggested at the 

outset to be a particular anxiety, one that did not 

exist in the same way in the nineteenth century.  
This turns out to be just the anxiety to which Bellôs 

MyLifeBits responds.  It emerges from a desire to 
feel secure in a mobile and networked world.  It is 
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a world in which the stable region seems to have 
come unglued, and in which the only possible 

curiosity cabinet would be a constantly changing 
kaleidoscopeðlike, perhaps, the World Wide Web.  

At the same time, it is a world in which the appa r-

ent alternative to the modern Wunder -kammer, to 
Bush and Nelson, has been the more than a little 

unnerving Mirror World, a world that seems all too 
much like a Benthamite Panopticon.   

But how might one in the contempo rary world 
retain the sense of certainty of ide ntification that 

one finds in Kripke, and the hope for an extinction 
of forgetting that one finds in Bell?  If a now -lost, 

routinized everyday life was the source both of 

certainty and of memory, does the d emise of such 
a life mean the demise of memory and certainty?   

For Bell there remains the hope that technology 

will come to the rescue.  But what is lacking in 

MyLifeBits is the glue that Kripke believed would 
tie together the links in the causal chain.  For  

Kripke recognizes that it is not enough for the use 
of a particular term to be continued through time 

by a certain person.  There is a community that 
ñpasse[s] the name from link to link,ò  and this 

passing is a social action.   

Kripke, alas, is not at all clear what he means by 

ñcommunity,ò but here we can perhaps profit from 
recent discussions of performativity by Derrida 

(1977) and Butler (1999;  1997).  Both refer to 

what they term ñcitationality,ò to the ways in 
which individuals use language and engage in 

actions through a process of appropriation and 
imitation.  And both speak of these uses as ñitera-

tive,ò where the copy is in perhaps subtle ways 

different from the orig inal.   

One can see chains of users and actors as consti-
tuting communities just to  the extent that ind i-

viduals can see themselves as agreeing in what 

they do.  So on this view, the solution to the 
problems of memory and reference lies in citation 

and iteration.  Recall, though, that as Danto 
suggested memory and reference both undergo 

changes as the past is recast in terms of the 

present.  Or as Butler and Derrida would put it, 
what both promises and prevents social change is 

just the openness and closedness of citationality 
and iterability; and both follow inexorably from the 

fact that action and speech are social.   

On this view, what either dooms or makes da n-

gerous MyLifeBits is that it is not an intrinsically 
social system, one whose meaning or truth is 

guaranteed by what Kripke referred to as the 
community, and also, perhaps unfortun ately, as 

ñthe marketplace.ò  If MyLifeBits operates outside 
of a community it creates merely a soli psistic and 

increasingly irrelevant set of what are at best 

mnemonic devices and at worst trivia.  On the 
other hand, if it operates within a marketplace 

there is perhaps more to worry about, at least to 
the extent that we are talking about a real ma r-

ketplace, with its monopolies, oligopolies, corrup-

tion, and, increasingly, obsession with image.  
There, those who have the resources to create 

and manage their lifebits might very well acquire 
just the sort of power that Project Xanadu, with its 

goals of Computer Lib, Dream Machines, and New 
Freedoms through Computer Screens, hoped to 

prevent.   
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