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1. Introduction — Aims and Significance

This Ph.D. aims to investigate ways of understanding how wearable devices
effect their users’ experience of the domains in which they are being used. The
aim isto uncerstand hav the weaable thanges the users’ interaction with their
environment and to better elicit user requirements for future devices. Wearabl
computing reconfigures the relationship between the human baly as scial
semiotic ! and the machine. This form of techndogy involves devices that are
worn onthe body of the User, usualy for prolonged periods of time. The aim
is often to augment of suppdement the subjedive experience of the weaer by
providing them with additional sensory inpu or contextual information abou
the environment. Given this aim, research in the aeaof wearable cmmputing
requires means of investigating how users perceve these danges to their

experience

In order to investigate the users experience the present study seeks to
investigate the users construal of this experience in language. It thus adopts
discourse analysis of this geedt as a method d analysing this construal.

Discourse Analysisis an interdisciplinary areaof enquiry which focuses on the

analysis of texts. These texts may be of different kindsugh as written, spoken,

! Social semiotics is the study of meaning-making pradtices which are situated in cultural and
social contexts. For an introduction see Dedy, J.,, B. Williams, et a. (1986. Frontiers in

Semiotics. Bloomington, Indiana UP.



written to be spoken and spoken to be written! It typically looks at aspeds of
the text above the dause or sentence level and approaches them in their social
contexts rather than as isolated aspeds of grammar. Systemic Functional
Linguistics provides discourse anaysis with a systematic way of relating the
interpretations of texts to the linguistic data. The foll owing figure locates SFL

within the propased research framework for this study:

Epistemology
Saial
Constructionism

Theoretical
framework
Sacial Semiotics
Methodology
Systemic Functiond
Lingustics
Methods
Interviews

Discourse Analysis

Detailed Methods
Transitivity and
Ergativity andysis

Figure 1 Proposed Research Framework



2. Introducing Systemic Functional Linguistics (SFL)

...t isfunctiond and semartic rather thanformal and syntactic in orientation,
takes the text rather than the sentence as its objed, and dfines its scope by

reference to usage rather than gammaticality (Asher and $mpson 1991

Systemic Functional Linguistics (SFL) is a theory interested in describing
language in terms of its semantic function in the social and cultural contexts
within which it is put to use by spe&kers. In this way it differs from the formal,
syntadic gpproach o traditional grammars. Halliday (1978, a major figure in
the development of SFL, describes language & a social semiotic. Butt (2000

provides a clear outline of what this means

To say language is social implies that a community of spedkers share
knowledge aout systems of sound and writing, about lexicogrammar, about
meanings and about situations. To say that language is semiotic impliesit isa
system of signs which convey meaning about that culture, just as other sign
systems such as dress and architedure ae shared by a ailtural group and
constitute that culture. (Butt 2000:10)

Thus, the social semiotic perspedive suggests that the relationship between
language and meaning is nat arbitrary. Due to this, SFL asks questions about
how language is used by speakers and writers to make meanings in functional
contexts and haw is it organised to achieve this. It approaches instances of
such meaning-making as ‘texts, that is, as units which have semantic

significance



Egains (199423) suggests that SFL is distinct amongst linguistic theories as
“it seeks to develop badh a theory abou social process AND and anayticd
methoddogy which permits the detailled and systematic description o
language patterns’. This chapter investigates both of these aspects of SFL.
Systematic description is possble in SFL as it is a systemic theory, that is a
theory arising out of the linguistic schod known as Systemics. This means that
SFL figures meaning as the selection d aternatives from a system network of
posgble dhoices. The nature of these dhoice is described in the following
sedion. The reader is direded to Halliday's (1994 An introduction to

functiond grammar as afirst step into SFL.

Language as a stratified resource
SFL models language & a stratified resource @ the following table, Table 1,

summarises. Thefirst column of this t&able divides maning into content, that

Folk names Tedhnicd Terms
meanings semantics
Content wordings lexicogrammar
Expresson Soundyletters Phondogy/graphdogy

Table 1 Thethree strata of language (Eggins 1994:21)

is, what it is abou, and expresgon, that is, how it is articulated. The third
column identifies how SH. divided content and expressoninto the threestrata

of semantics, lexicogrammar and phondogy. The second column gives



equivaent folk concepts for ead o these strata. (Halliday and Matthiessen
1999 4). Each stratum redises the one below. For example semantics are
redised through lexicogrammar, that is, meanings are redised through words.
What this means is that a speaker or writer makes choices abou the meaning
that they wish to conwvey in a particular context and use the lexicogrammaticd

resources of language to construct this meaning.

2.1. Making different kinds of meaning: Introducing the
Metafunctions

SFL suggests that language makes different kinds of meaning concurrently.
The ontent plane of language, seen in Table 1, invalves different kinds of
meaning. Halliday and Matthiessen (1999 group these meanings into three
metafunctions: idedional, interpersonal and textual. We use these
metafunctions to construe different aspeds of our experience The ideational
comprises our construal of the “experiential world” through language; the
interpersonal “our construction d socia relationships’; and the textual, the
semiotic enadment of discourse. In thinking about language in this way, it is
important to nae that Halliday's concept of ‘system’ is very different to the
Structuralist perspective outlined in the previous chapter. While language is
figured as a tri-stratal system, such systemisation is not semanticdly arbitrary,

as in traditional grammars, but based onmeaning:

It makes no sense to ask whether the metafunctions are grammaticd or
semantic: the only passhble answer would be “yes’. (Halli day and Matthiesen
199)



This kind d functional-semantic goproacd is particularly useful to the present
case study as it provides a practicd method for analysing the meaning-making
of participants from the structure of their language. The present study focuses

ontheideaional, andto alessr extent, interpersonal metafunctions.

Halli day (199) suggests the centrality of the dause in construing experience,
claming that “it embodies a general principle for modelling experience —
namely, the principle that redity is made up d PROCESES’ (Halliday 1994
106). The transitivity system is the system in which Process type is chasen by
the speaker and is locaed within the ideaiona metafunction. According to

Halli day, a Processhas three omponents:

(i) the process tself
(i) participants in the proces

(i) circumstances associated with the process

Transitivity analysis decomposes discourse into these processes, participants

and circumstances. It is a system al owing choice in the way these components



naving
attripyle idertiy

wedil af
abstract relations

physcal wnsng

Wl sonrkd ol
COaSCH e SNEsSS

i

'uC-Dél"ung
[bewny creared)

CTEANM]
Eaflm Erwribonnig

oA

i 1A

Figure 2 Processtypesin English. Source: Halliday (1994:108

are onfigured. Haliday's conception d transitivity is oriented towards
semantics in contrast to traditional grammar’s interest in whether a verb takes
an oljed. His tripartite interpretation d processes is perhaps the base level of

an ortology of experience. As suchit is, as Halliday indicaes, “ a resource for

thinking with”:

In construing experience this way, the grammar is providing a resource for
thinking with. A strict taxonomy of separate processtypes would impose too
much discontinuity, while abipolar continuum would be predsely too much
poarized. What the grammar offers is, rather, a flexible semantic space
continuous and elastic, which can be contorted and expanded without losing its

topdogicd order. (Halli day and Matthiessen 1999 516)



Within this semantic space processes are cdegorised in terms of their meaning.
For example ‘ed’ is clasdfied dfferently to ‘think’ as the former refers to a
process of physical adion while the later a process of mental experience
Halliday conceives of six types of process Materia, Relational, Mental,

Verbal, Behavioural and Existential. These are depicted in Figure 2.

3. Research Plan

3.1. Data Collection

3.1.1. Semi-structured | nterviews

Semi-structured individual interviews will be conducted with the users. The
goal of these interviews was to encourage the participants to talk freely about
their experience of using the weaable device They are only direded to the
extent that the participants resporses were taken as the basis for ead
subsequent question. This was part of an attempt to minimise the impact of the
interviewer's gpeed upon the participants' responses while ensuring that the
interviews involved relevant issues. An example of the style of questioning is
“Tel me aou your experience of the weaable device”. This form was
adopted to dscourage participants adoping the process type used in the
guestion itself. However, despite this measure it is adknowledged that the
influence of the researcher is an unavoidable confoundng variable in case
study reseach. All interviews will be recorded and transcribed for later

anaysis.



3.1.2. Data Analysis

The transcribed interviews with users will be subject to threetypes of Systemic
Functional analysis: Transitivity analysis, Ergativity analysis and Interpersonal
anaysis. The present sedion oulines the methods which constitute these

analyses.

1.1.1. Data Type Declarations

XML Data Type Dedarations (DTD) will be developed to faalitate XML
taggng of the transcribed interviews in terms of their Trangtivity and
Ergativity analysis, the detail s of which are provided in the following sedion.
An XML editor will be used by the researcher to apply the XML tags to the
interview texts in an efficient manner. In addtion, a python pogram,
ClauseStats (Whitelaw 2002, will be used to identify which processes,
participants and circumstances occurred in clauses containing particular lexicd
items and the frequency of such occurrence. Thiswill enable the researcher to
draw conclusions abou phenomena such as the extent to which particular
concepts were asnciated with particular processtypes or are construed within
particular participant roles. The following sedions detall the kinds of analysis

in which will be undertaken.

1.1.2. Detailsof the Transitivity Analysis

The transitivity system mnstrues teworld of experienceinto amanageable set

of process ypes (Halli day 1994 106)

10



Trangitivity is the system by which speakers sled a processtype. Analysis of
trangitivity is undertaken at the level of the dause. The following tables give
examples of such analysis on fragments of discourse from the participants in

this study. Examples are presented in tables and also marked-upin XML

Material Processes (processes of doing)

Material Processes are processes of doing, that is, of concrete actions in which
an entity does omething. The participant role of the entity doing the actionis
cdled the Actor, while the participant role of the entity at which the adionis
direaed is cdled the Goal. Material Processes in their simplest form thus are
typicdly structured: Actor + Material Process + Goa. Table 3 gives an

example of Trangitivity analysis for aclause involving a Material Process

They design weaable devices
Parti cipant Process Parti cipant
Actor Process Material Goal

Table 2 Transitivity Analysisfor " They design wear able devices."

This Trangitivity analysis may be marked-upin XML asfoll ows:

<cl ause>
<actor> They </actor>
<mat erial _process> design</material _process>
<goal > wear abl e devi ces </goal >

</ cl ause>

Figure 3 XML markup of a clause containing aMaterial Process

11



Mental Processes (processes of sensing)

Mental Processes are processes of sensing, that is, processes in which an entity
perceves something. Halliday further divides them into processes of cognition,
affection a perception. The participant role of the entity which dces the
perceaving is called the Sensor. The thing which is being perceived is called
the Phenomenon. A simple structure for a dause invalving thiskind d process
is Senser + Mental Process+ Phenomenon. The foll owing table, Table 4, gives

an example of such a dause:

I like weaables
Parti cipant Process Parti cipant
Senser Process Mentdl: Affedion Phenomenon

Table 3 Transitivity Analysisfor "I like computers."

The aralysis in Table 4 has the following XML mak -up:

<cl ause>
<senser>| </senser>
<nental _process>|i ke </nmental _process>
<phenonmenon> wear abl es
</ phenonenon>
</ cl ause>

Figure 4 XML markup of a clause containing a Mental Process

Behavioural Processs

Halliday suggests that Behavioural Processes, that is, processes in which a
conscious entity performs an adion, are in-between Material and Mental

Processs. This is because they invove an asped of pyschologica and

12



physiologicd adion performed by the entity with consciousness The
participant roles in this kind d process are a Behaver who performs the
behaviour and the Behaviour itself though the majority of clauses only have
one participant. Table 5 detail s Transitivity analysis for a clause invaving a

Behavioural Process and is followed by the corresponding XML markup

The users listen to the designer
Participant Process Participant
Behaver Verbal Proces Phenomenon

Table 4 Transitivity Analysisfor “ The userslisten to the designer”

<cl ause>
<behaver >The user s</ behaver >
<behavi oural _process> |listen to
</ behavi oural _process>

<phenonmenon> t he desi gner </phenonenon>
</ cl ause>

Figure 5 XML markup of a clause containing a behavioural process

Verbal Processs

Verbal processes are processes of saying. The participant roles for this kind of
processare of the Sayer who performs the verbal adion, the Recaver to whom
this verbal actionis directed and the Verbiage, the message & the centre of this
verbal adion. Table 5 gives an example of Transitivity analysis of clause
invalving a verbal process of the form Sayer + Verba Process+ Recaver +

Verbiage.

13



The users ask the designers guestions
Participant Process Parti cipant Participant
Sayer Verba Proces Recaver Verbiage

Table5 Transitivity analysisfor “ The users ask the Facilitators questions”

This has the following XML markup

<cl ause>
<sayer >The users </sayer>
<verbal process> ask </verbal process>
<recei ver> the designers </receiver>
<ver bi age> questi ons </verbi age>

</ cl ause>

Figure 6 XML markup for a clause involving a Verbal Process

Relationd Processes (processes of being)

Relational Processes are processes of being, that is, of processes in which
entities are asggned relations to ather entities in terms of attributes or identity.
Relational Processes may be Attributive or Identifying. Attributive Relational
Processes assgn an attribute to an entity, while Identifying Relational
Processes define the entity. Examples of these types of Relational Processes
are provided in Table 6. The reader is aso drected to Eggins (1994254-266)

for auseful explanation d the nature of Relational Processes.

(i) attributive (i) identifying
type mode
(2) intensive The wearableis heavy Theuseris the
subjed of the
study
(2) circumstantial ThemedingisonFriday | Tomorrow is the
delivery day
(3) possessve The wearable has o The concept is the
aspeds designer’s

14



Table 6" The principletypes of relational proceses’. Adapted from (Halliday 1994: 119)

The participant roles in a Attributive Relational Processare that of Carrier and
Vaue. The Carrier is the entity to which a quality is assgned, namely the
Attribute. For a ldentifying Relational Process the participant roles are the
Token and Vaue. A Token is an entity which is being defined and a Value is
that which is giving the Token this definition. Figure 15 gives the XML

markup for an Attributive Relational Process

<cl ause>
<t oken> The wear abl e </val ue>
<rel ational _process>is </rel ational _process>
<val ue>a conput er </ val ue>

</ cl ause>

Figure 7 XML markup for a clauseinvolving an Attributive Relational Process

Existential Processes

Existential Processes are processes in which an entity is dated as existing. The
major participant role in this type of processis of the Existent, that is, of the
entity which exists. Table 7 gives Transitivity analysis for a dause involving
an Existential Process followed by the @rresponding XML markup in Figure

8.
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There are two dfferent types of
weaable
Parti cipant Process Participant
Exi stential Process Existent

Table 7 Transitivity analysisfor “ There ae two different types of Knowledge wear able”

<cl ause>

<ot her >There </ ot her>
<exi stential _process>are </existential_process>
<existent>two different types of wearable

managenent </ exi st ent >

</ cl ause>

Figure 8 XML markup for a clauseinvolving an Existential Process

Transitivity analysis of a substantial corpus

The gplicaion d SFL analysis to large corpora is rare due to the time

required to dothe analysis. Figure 9 indicaes the frequency of selection d

process types for a @rpora of 2072 clauses to which Mattheissen (1998:15)

applied trangitivity analysis. Mattheissen suggests that this may be viewed as a

“profile of the frequency of instantiation d the system options — or looked at

from the system-end d the dine of instantiation, this is a probability profile”.

The probabilities of process type may be viewed generally as invalving

“processes of expansion urfolding as happening or as being (‘material’,

‘relational’) — 0.75 and processs of projection (‘mental’, ‘ verbal’) —0.2”

16
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(Mattheissen 199849). These probabiliti eswill be referred to in the analysis of
results in the following chapter as they give an indicdion d degrees of
variation d the transitivity of participant’s discourse on particular topics from
the transitivity of speakers talking abou the crosssedion d topics in the

corpus.

3.1.1. Ergativity Analysis: Looking at agency in the clause

Ergativity is also located within the Experiential metafunction and dfers an
additional way of looking at the dause. Ergativity deals with the concept of
agency: determining whether a process happens withou aid or it caused to
happen by something. Viewing the dause in this way, suggests additional
participant roles to those outlined in the previous sedion on Transitivity. These
roles give further information onthe caisality of the process Halli day (1994)
suggest that two perticipant roles, Medium and Agent, are central to such

causdlity. The Medium is the key element which is most closely assciated
17



with the processin the clause, even though it is not the ‘doer’ or the ‘causer’.

Halliday (1994163) defines the Medium as the element “through which the

processis aduali zed, and withou which there would be no processat al”. The

Agent, onthe other hand is the participant which isthe externa cause of the

process shoud ore eist. For example, in a Material Process sich as ®en in

Table 9 the Agent is the Actor. Clauses may thus be divided into two kinds:

those with external Agents, known as Effedive dauses and those without such

Agents, known as Middle dauses. Table 9 and Table 10 provide examples of

Ergativity analysis of these two types of clauses. Figure 17 and Figure 18 show

the correspondng XML markup:

They

design

wearables

Agent

Process

Medium

Table 8: Ergativity analysisof an Effedive Clause

<cl ause>

<agent >t hey </ agent >
<process>do </process>
<nedi unrot her types of devel opnent </ medi une

</ cl ause>

Figure 10 XML markup for Ergativity analysis of an Effedive clause

18



The study ended
Medium Process

Table 9: Ergativity analysisof a Middle Clause

<cl ause>
<agent >The study</ agent >
<pr ocess>ended</ process>
</ cl ause>

Figure 11 XML markup for Ergativity analysis of a Middle clause

4. Related work —literaturereview

This literature review seeks to cast research into wearable computers in terms of post-
Structurali st theorising on the technologised body. In so doing it investigates the ways in
which Weaable Computing attempts to reorient the user’ s experience of the world. Such
experienceis the focus of this Ph.D. which attempts to use linguistic analysis to uncover
its nature. These include the production of devices which seek to enhance redlity as it is
perceived by the User, who will herein be referred to as the *Wearer’. Such devices seek
to augment the Wearer’s experience of a domain by responding to information which

they colled about the Wearerand their context.
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4.1. Cyber-Flesh: the Wearer as a technologised body

There has been substantial research in the humanities and social sciences into the wnept
of the ‘technologised body’, that is, a body whose experience of the world is altered by
tedhnology. Kroker introduces the ideaof ‘ dedicated flesh’, denstructing the distinction
between the user’ s body and the computer network. He amnceives of the ‘interfaced body’
as part of awireessnetwork. In hinding the human body to the interface the brain itself

becomes a participant in thevirtual network and the body ' cper-flesh’ .

Why be nostalgic? The old body type was aways OK, but the wired body with its micro-
flesh, multi-media dhanneled pats, cybernetic fingers, and bubbling reuro-brain finely
interfaced to the "standard operating system” of the Internet is infinitely better. Not redly
the wired body of sci-fi with its mutant designer look, or body flesh with its ghostly
reminders of nineteenth-century philosophy, but the hyper-texted bady as both: a wired
nervous system enbedded in living (dedicated) flesh. (Kroker and Weinstein 1994)

While Kroker's analysis of a future political econamy of virtua reality which considers
isaues of digitised subjedivity conflates paliti cd theory, academic discourse and science
fiction may appear abstract to the realm of wearable computing design, it offers an
interesting perspedive on the potential of this technology to creae anew ‘physicality’. A
Wearer of adeviceisat once engaging in anew kind of experience and atering the way
in which they approach such ‘experience of the world. In this snse the technology
recnstrues the Wearer's field of perception. This will be particularly apparent in Section

2 which deals with wearable devices which seek to ‘augment redity’.
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Haraway (1991) suggests that technology has the cgpadty to reconstruct subjectivity and
problematise the distinction between the internal and external, conflating experience ad

rendering what in this paper is the Weare, a cyborg:

No longer structured by the polarity of public and private, the o/borg defines a
technologicd polls based pertly on a revolution o socia relations in the oikos, the
household. Nature and culture ae reworked; the one can no longer be the resource for
appropriation or incorporation by the other. The relationships for forming wholes from
parts, including those of pdarity and hierarchicd domination, are & issue in the cyborg
world. (Haraway 1991)

The reworking of nature is seen in the way technologies such as wearable devices may
reshape the way in which the body is socially visible and the extent to which bodily
function is opertationalised as it interfaces with the machine. Whil e reseachers asrt the
necessty of developing devices which are astomised to suit the context in which they
will operate (Dorsey and Siewiorek 2002.), the possibility that these devices will in future

direct the avenues of human experience and perceptionis an interesting issue.

4.2.  Augmented Reality

Wearable device often seek to ‘augment’ redity through spatialized 3D graphics and
audio cues (Billinghurst, Bowskill et a. 1998; Reitmayr and Schmalstieg 2001),
frequently with a view to enhancing distributed collaboration (Billinghurst, Weghorst et

a. 1997; Mulligan and Daniilidis 2000). The cgpacity of wearable computers to
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renegotiate our perceptual relation with the ewvironment is an interesting semiotic issue.
In order to illustrate this it is necessary to introduce Pierce€s triadic theory of
signification, that is the process by which a subjed makes meaning. Peirce conceives a
triadic relation o signification which hinges upon mediating processes that emphasise the

relational and perspedival aspect of representation. A sign, in this context, is ‘ grounded’

by its interpretation:

A sign, or representament, is something which stands to somebody for something in some
resped or capadty. It addresses omebody, that is, creates in the mind of that person an
equivalent sign, or perhaps a more developed sign. That sign which it credes | cal the
interpretant of the first sign. (Peirce, Burks et al. 1931).

Thus, Peirce develops the notion of a‘grounded Interpretant’, that is of perception which
is culturaly and socialy constructed. The focus on such grounding of triadic semiosis
may form the basis of an argument against knowledge management initiatives which
ignore the mediation of meaning through culture. At the organisational level, Peirces

interpretant may be figured as organisational culture:

N\

objed
] <4 interpretant

Figure 1: A triadic conception of semiosis

The ‘grounding’ of semiosisis akin to (Suchman 1987) conception of ‘ situatedness as it

relocates context from the periphery to the center of meaning-making .The presence of
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the wearable computer ‘extends this process of significaion, adding another layer to

Peircestriad.

virtual sign

* objed
virtual object ) <4— interpretant

Figure 2 : ‘Weaable' semiosis

The virtual object and virtual sign which the wearable computer superimposes upon the
physical object has an interesting relationship to the subjed’s interpretant. Viewing the
computer as part of the subject’s perceptua apparatus as an extension of it figures the

virtual sign asinternally produced and closer to the role of the interpretant itself.

Sparacino (2002) develops a wearable computer designed to operate in museum
exhibitions to ‘enhance’ the Wearer’s experience and ‘perception’ of exhibits through a
personalised audiovisual narrative. The dam is to provide an ‘experiencé which is
personalised based upon the Weaer’s path through the museum and the length of their
‘stops’ in front of exhibits. The wearable architedure consist of a “custom-designed long-
range infrared | ocation+identification sensor”, alightweight CPU in ashoulder padk and a

private-eye display consisting of a “commercia monocular, VGA-resolution, color, clip-on

screen” attached to headphones. Thisis summarised in the following figure:
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The user’s brain ‘assembles the image which is perceved naturally by one eye with

another which is projected by the atificial ‘private-eye display’ and seen only by the

other eye. The resulting experienceis one of seanless‘ augmented reality’ as suggested in

Figure X. In this way, the device dters subjective perceptual experience as it integrates

with natural visual functioning.
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The ontological focus of devices such as the Museum Wearable is on the Wearer's
perception. The extent to which the machine involves itself in such perception is part of

the focus of Kroker’s notion of ‘dedcated flesh’ discussed in section X.

4.3. An emotional interface: affect perceiving devices

Headley et d. and Picard and Hedey (1997) present the concept of an “affedive
wearable”, that is a system worn on the body capable of gathering input about the
aff ective patterns of the wearer. These systems may be distinguished from mere portable
computers by the doseness and extent of physicd contad of the device with the body.
Understanding human affedive response is a mgjor area of research in psychology and
medicine and currently available technology such as heart rate monitors plays an

important part in fadli tating this research.

Devices which allow the ‘host’ to ‘perceive’ through the mediation of an interface data
about their affective state offer an interesting extension d human perceptual function.
Making this data explicit will also impact on the interpersona as devices communicate
with each ather about their host’s date or other humans view the interfacedisplaying that
state. Making what is considered internal and intuiti ble rather than visible external opens

up important questions on how such experience should be construed:
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If you are willing to transmit your mood to your spouse & the end of the day, how should
this information be presented? As g/nthesised fada expresson, modulated vocal
annoucment, or, encoded in something more suktle, such as a note announcing the arival

of fresh flowers at the locd store which is on your way home? (Picard and Hedey 1997 6)

Picard and Hedey (1997) cite the importance of considering privacy issues in the
transmisgon of affective information. In addition, the way this technology has the
potential to problematise the relation between the internal and external; between emotion

and perception should be considered

Healey applies the affective weaables introduced above to the domain of personali sed
music. The system which Healey developed is an “Affective DJ” which uses a modified
palm pilot which can accept input from an electromyogram to measure ‘ changes in the
user’s skin conductance on the palm of the hand’ to draw conclusions about the user’s
aff ective state. The study utili ses an agorithm based on this galvanic skin response which
presupposes a significant relationship between the physiological signal and the subjed’s
mood. Preliminary testing claims to have found a significant correlation between this
algorithm and the ‘perceived excitement of the song’. The dam is to match the song

played to the user’s current mood.

Colleding information about the user through their affedive response is an interesting
development in implicit data @llection for user modelling. The reluctance of users to
contribute explicit information unlessit is directly related to their goals is a fundamental
problem for personalised systems (Carroll and Rosson 1987). Implicit data @lledion

techniques have thus far focused on user activities such as mouse-clicking. Healey’'s
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focus on the ‘naturaness of preferences and affective responses’ raises the question of
the device reorientating the user’s aff ective behaviour due to physicd constraints such as
annoying eledrodes or the extent to which its presence impedes upon the fluidity of

socid interaction.

4.4. Renegotiating Space: Merging the physical and virtual context

Sparacino, Davenport et a. (2000) suggest that wearable computing “provides ameans to
transform the architecture and the space surrounding us into a memory device and story-
telling agent”. They introduce the concept of an ‘information landscape’ which acts as a
cognitive map to process manage and understand textual and visual information. Their
impetus comes from work in cognitive psychology on spatia orientation. They cite a
variety of mnemonic techniques ‘based on associating information to a location in space
which have been used since antiquity. Drawing upon these techniques, they construct an

‘internet memory city’ called Wearable City.

27



Figure 14 Projedion of information onto landscape (Spar acino, Davenport et al. 2000)

Within the city, text and graphics from webpages are mapped onto webpages while the
user browses , as Figure 3 suggests. The districts of the city represent “the different
conceptual areas” by which the internet search engines divide sites. The system is
wearable and consists of a “jacket which has an embedded CPU, a sensing system for
location identification, high-resolution color display head, mounted display glasses, and a

touch sensitive threaded keypad as input” which is sewn into a sleeve of the jacket.

In addition to architedural mnemonics, the study suggests the importance of narrativesin
individual’s experience of the world. They thus introduce the concept of ‘narrative
architecture’ in which the Wearer's traversal of the achitectural environment is

conceived as a narration of experience

Architedure and narrative ae cetainly not digoint, and the history of architedure offers
innumerable examples of places which embed and narrate a story through their spatial
layout and décor...we can seea path through spaceas generator of a flexible andinteracive
story, as an Ariana’s thread in the logos of architedure. (Sparadno, Davenport et al. 2000:
6)
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Sparacino, Davenport et a. (2000) suggest that they are able transform a space into a
‘living memory thedare' in which the Weaer experiences the exhibition as a movie or

interactive documentary:

Our work hypothesis for our second gpplication is that by weaing a small computer able to
articulate a visual and auditory narrative in its private eye display, we can acomplish

architedure's dream to transform itself into narrative. (Sparadno, Davenport et al. 2000: 7)

Their technique seeks for transforming architedure “into narrative” to ‘situate’ cinematic
experience within a virtual landscgpe using ‘ perceptive media modeling’. The wearable
cinema runs on the wearable CPU in red-time rather than a desktop computer. Red-time
computer vision is used as input for location finding via colour histograms and shape

analysis. The set-up is shown in the following figure:

glasstron BVGA display

Figure 15Wearable Cinema setup:backpack, two CPUs, camera and lightweight color SVGA
glasdron display (Sparacino, Davenport et al. 2000)
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This is attempt to reshape the Wearer's conception of space into a mposite,

multinarratorial experience.

5. Schedule

A high-level schedule for the projed is presented overled:
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6. Conclusion

This Ph.D. proposa has outlined how SFL may be used to investigate the user’s
experience of the wearable device and how the device changes their interadion with their
environment. It has aso suggested that this kind of discourse analysis may be useful in
eliciting user requirements. In so doing, we have outlined methods for discourse analysis
such as Tranistivity and Ergativity analysis which will be gplied to the users discourse
on their experience of using the weaable device. The am is to understand the aeas in
which this experience is reconfigured by the presence of the wearable device We hopeto
use this analysis technique to better €elicit the users' requirements in order to achieve
wearable devices which provide the users' with the kind of experiences they desire in the

various domains in which they use wearable computers.
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