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ABSTRACT

Although critiques of computational models and digi
representation schemes have been quite vocal ipa$tedecades,
by and large current system design still overwhegtyi relies on
the equivalence between entities and processes tfienoutside
world and their digital counterparts. My researchws on and
extends existing critiques to address the demaridtoday’s
technological trends and the limitations of trami@l system
design. My contribution is two fold: 1) it recastse role of
representation within system design to accommoitfeteyrowing
interest in experience design and the accomparstfiifgtowards
the subjective, situated, personal and idiosynceaid 2) it argues
for a holistic approach that seriously engages lihets of
representation and permeates every aspect of systeiding
(conceptualization, design, technical implementatievaluation,
etc).

INTRODUCTION

Computational technologies are inherently repregemal. In

order to reason about the world, systems typidadlye access to
relevant aspects of their environment via sensarsinput

modalities; these aspects are typically representgernally

through variables and models associated to objectsties or
processes. From these representations outcomedeaieed,

which must hold in the outside world. As such, esgntation
gives computers the means to participate in theirenment.

As expected, any representation is a simplificatibmighlights
certain features which appear to be general orvaate and
discards less frequent as well as harder to fommadispects.
Computational models are certainly very useful wteh the
aspects relevant for the system’s success are redpin the
model. However, problems arise when the systentsdds on
aspects that are less general or the ones that fesnalization.
Indeed, this is old news in CSCW as the limitatiohsnodeling
users, users’ actions and work processes have theeoughly
discussed in the past two decades e.g. in the wb&uchman
[10] and Robinson and Bannon [8].

In spite of these significant contributions, newdamld issues
related to formalization surface in current HCl gitrge. On the
one hand, the growing interest in experience-fodusehnology
brings out new tensions between the subjectivegsidicratic
aspects of human experience that are the focusiahf systems
and the objective representations required by ¢bbrtology. On
the other hand, mismatches between internal rempissens and
the outside world are a recurrent source of diffies in HCI and
related fields, as evidenced by the omnipreserit foal future
work on better, more accurate models. This suggests the
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lessons of Suchman and others have been incorfoaiby
superficially in current practice as current systewmre still
fundamentally constrained by the power, as well the
limitations, of such models. More specifically, hatigh these
hard learned lessons have informed the concep$paicés of the
design process, they have not made their way mmtotéchnical
design and implementation level. As such, espgciathm a
technical perspective, systems continue to be hwith the
implicit assumption that representation is in s$trame-to-one
correspondence with reality. While corrective nugas may be
taken through interface and interaction design,eroftthe
mismatches are deeply rooted in the technical impigation and
often little can be done to prevent their impact tbe overall
experience of the system. Consequently, my resdamises on
1) how to reposition representation to better acoodate both
new demands and existing critiques and 2) advanaimglistic
approach to system design, in which this reoriématof
representation permeates every aspect of systemlogenent,
including the technical level.

EXPECTED CONTRIBUTION

My PhD thesis aims to advance current research @ by

repositioning the role of representation in systimign: moving
away from representation as a one-to-one mappimngaidy to an
understanding of representation as partial, incetaplsubjective
(i.e. influenced by the researcher's assumptiordiefs, and
epistemological commitments) and always situated particular
socio-cultural context. Moreover, the gaps betweesality and
representation should not be hidden deep in themsys technical
design. Instead, shortcomings related to repreentahould be
transparent and a central concern in every aspbaystem
design: understanding representation as a digiaffadding of

reality and reorienting the entire system desigouad this
understanding. One example of doing so is to usaititertainty
and ambiguity which accompanies any representatsoa way to
engage users in meaning making as well as reftredé§ and

allowing multiple meanings to emerge [9].

My research confronts these issues across the ncomi of
practices associated with system design: conceptesign,
ethnography, algorithm and technical. It is infodri®y critiques
pertaining to representation and formalization. &baer, while
grounded in subfields of HCI (e.g. affective conipg} in which
these problems are most evident,
methodology for approaching such issues througistifative case
studies demonstrating heuristics for design.

CASE STUDIES

Over the years, a number of researchers have ththéeissues
pertaining to representation and formalization.sésh my work
builds on conceptual critiques such as Winograd Flodes [11]
and Agre [1] in Al, Robinson and Bannon in CSCW, [Btooks

my work proposes a



in robotics [3], and Dourish in HCI [4]. Perhaps shinfluential
in HCI has been the work of Lucy Suchman [10] rdgay the
fundamental mismatch between the models of actimaterying
planning research in Al in the 1980’s and actuitliased human
activity in the world. Although concerned with slariissues, the
debates within HCI and CSCW around representatiane h
developed in parallel with debates within Al (wite exception
of ‘Plans and Situated Actiong10]). My work attempts to tap
these resources outside HCI. One first projecnfgrdissertation
discusses the tactics developed within interacstospproaches in
Al with respect to representation and discusses tekevance for
today’'s HCI [7]. These tactics were developed tmicvthe
conceptual and technical pitfalls associated witmglete, one-to-
one representations. They demonstrate that onectsiave more
with less: less in terms of effort spent represgntind reasoning
about the world and more in terms of the delivesgplerience and
utility.

One such tactic is to design for engaged audiertbas, making
the believability of the system a central featurhis translates
into a simplified system design, driven largely thye way the
system will be interpreted by friendly users, rattigan by its
behavior when analyzed either in a vacuum or bystile user.
That is, system design can become simpler and efteetive by
making the experience and interpretation of theéesysby users
central to every design decision (including techbjcrather than
only considering this when it comes to design ther unterface.

As a continuation, my current research attemptshiow how

these tactics can be used in today’s HCI. As shelfdcus is on
an every day technology such as GPS navigation cegvi
Currently, | am doing fieldwork in order to docunhémeakdowns
occurring in usage. These findings will then bedugeinform the

redesign of such devices using more flexible repregion

techniques and incorporating the above mentiongtt$a

A central tenet of my research is the belief tiat world is not
completely available to us or to a computationaktemy.
Consequently, it is crucial for the design of reabrld
applications that representations inside the systesmunderstood
to be partial and not always in direct correspordeto the
outside world. This becomes particularly obviougdday’s HCI
focus on experience and also in light of the papadiic shifts
experienced by the field [2]. One area of HCI affecby such
choices is affective computing (AC). Here the cainthallenge is
how to address the subjective, idiosyncratic, peabmature of
emotions within the rigid framework offered by teckogy.

One difficulty lies in mapping sensor readings heit meaning.
Indeed, this is not a problem specific to this arbat the
limitations of such mappings are quite noticealdeehe.g. how to
get from one’s heart rate to the felt emotion? Pgvious work
shows how objective measures, such as physiologigahls, do
not directly map to affective meaning (as oftenuassd in the
literature). Through a participative study, my warkcovers a
complex relationship between sensor readings andir th

significance and suggests methodologies based oer us

interpretation to allow complex meanings to emd@je Another
difficulty in this area relates to statistical méslef emotions —
emotion recognition by way of sensor readings.

Concerned with scenarios in which user interpretatis not
feasible due to cognitive constraints placed on tiser, my
current work analyses the ways such models areingotaand
raises epistemological questions with respect tiol saodels
ability to generalize. My current work in this aresuggests a
reflective incorporation of such models in systegsign, one that
carefully accounts for the models’ uncertainty aneccuracy,
with respect to emotion recognition, as these ndah offer at
best an educated guess regarding the emotionsyfethe user,
rather than an oracle which magically accessesisiee's affect.
These findings are relevant beyond AC to other sarteat
fundamentally rely on the accuracy of the modefs@ed.

CONCLUSION

Focusing on issues of representation, my researtributes to
an ongoing discussion in HCI, in particular, anchpater science
more generally on the role and limitations of comagional

models. My dissertation will serve researchers prattitioners
with two key contributions. First, it will provide framework to
better understand the consequences of represemtiaithoices
and to demonstrate feasible alternatives based dmlistic

approach taking into consideration every aspesysfem design.
Second, it will include several example studies olesirating an
approach to address the inherent limitations eneved when
addressing subjective, idiosyncratic experiences tharacterize
recent developments in HCI.
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