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ABSTRACT

We propose that aimteractional perspective on how emo-
tion is constructed, shared and experienced, may dpaod
basis for designing affective interactional systethret do
not infringe on privacy or autonomy, but insteadpemers
users. An interactional design perspective may maseeof
design elements such as open-ended, ambiguoufgnyibt
iar, interaction surfaces that users may use asasss lio
make sense of their own emotions and their comnatioic
with one-another. With such tools, users are prexidith
power over their own data and the interpretatioit efpro-
viding for privacy and autonomy. We describe theriac-
tional view on design for emotional communicati@md
provide a set of orienting design concepts and oaukstHor
design and evaluation that help translate the astemal
view into viable applications. From an embodie@tattion
theory perspective, we argue for a non-dualistion-n
reductionist perspective on affective interactiesign.
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INTRODUCTION

Affective computing systems that make use of bissen
(measuring sweat, pulse and other autonomic rew®)tio
typically try to identify users’ emotions as diserénforma-
tion units. In doing so the systems rely on what haen
called theinformational view[3, 4]. According to Boehner
and colleagues, this is the predominant view inatiiective
computing area. Emotions in this view are seemfisra-
tional units that are internally constructed andnthrans-
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mitted. Interface paradigms based on the informatio
view focus on helping systems to better understhadsig-
nals that users are transmitting. Applications nsjate,
measure, interact with and influence our emotiohisis
makes them potentially problematic from an ethidalwv-
point as they may thereby infringe on values suelpr@
vacy or autonomy.

We wanted to explore whether we could start frodifier-
ent perspective on emotions — timeractional view pro-
posed by Boehner at el. [3]. An interactional vieees
emotions as constructed in interaction, where tysem
supports people in understanding and experiendiagy t
own emotions. An interactional perspective on desigl
not aim to detect a singular account of the “right™true”
emotion of the user and tell them about it, bubheatmake
emotional experiences available for reflection. fTisa to
create a representation that incorporates peopiesyday
experiences that they can later reflect on. Ussssi, richer
interpretation guarantees that it will be a moneiét ac-
count of what they are experiencing.

In here, we shall try to argue that this interawioview,
when translated into design, has some power ireprieg
aspects of users’ privacy and autonomy in intevactBe-
low we will first exemplify the informational viewn de-
sign and discuss how it may infringe on privacy antbn-
omy. By introducing two systems that we have beilloto
and Affective Diary, we will then show how privaand
autonomy can be enacted as an interpretative agatiated
activity using the interactional perspective onigies

The original description of the interactional viety

Boehner et al is then fleshed out and slightlyratieto in-
corporate even more of a non-reductionist and naiistic
perspective. Lacking from the original descriptinas a
description of how our human, physical, bodies baran
arena for embodied experiences. In our view thegirttion
of bodily, cognitive and social/cultural interagi® into a
design is key when dealing with design for emotionter-

action. Emotions are not only cognitive phenomda,are
also experienced as physical, bodily processes,aamdn
turn influenced by our bodily experiences [7, 6heTway
we experience emotions is shaped by the culturéween

and the specific social setting they occur in [Ehotional
processes are crucial in our interactions with sttzend we



all spend extensive amounts of time figuring out own
emotional reactions as well as interpreting thosetbers
(sometimes highly individual reactions and exp@ss).
The subtle nuances of our experiences that we teaex-
press in interaction require interpretation and mireg
making, rather than crude simplifications. Designifor
emotional communication that addresses bodily, itivgn
and social aspects is therefore a true challenge.

From an interactional perspective, communicatioremb-
tions is not simply an information transfer probleinis
about physically and intellectually experiencing thwhole
range of emotions that make up a conversation. ¥een
themaffective loop experiencesxperiences where it is not
possible to separate the intellectual from sensxgleri-
ences, nor to single out what is my individual eiqece
from the overall experience arising in a dialogughva
friend or in dialogue with a system.

The same non-reductionist stance we take towardsiem

we also take on designing for privacy and autonoihe

way privacy is protected or autonomy is preservedys-

tems like ours is by giving users tools to intetfzned enact
their emotional communication with others (or thefass).

This can be through letting end-users decide wieat wvant
to share with one-another — making them createtler
delicate balance that social relationships entail.

Finally, we will provide some orienting design cepts
and methods for design and evaluation that helpstase
the interactional view into viable applications.

VALUES: PRIVACY AND AUTONOMY

In affective computing systems built from an infational

view the aim is to infer users’ emotions and theakes use
of such information to support the user or improeenmu-

nication between users. Privacy and autonomy apmiim
tant concerns that are discussed in this commuifiéty.

31]. There are, of course, many other importanues|
such as ease of use, that need to be balancedsttisse
in any design process, but here we focus on thesgar-

ticular values since they are closely related toam-

reductionist position.

There is a range of applications in this areaufefjust de-
scribe a few to illustrate the informational view affective
computing and how it relates to privacy and autoyiom

Affective Learning is another domain where Picand &her
group believe that affective computing can be aayblie. It
is well known that students’ results can be imptbwéth
the right encouragement and support [21]. In thea aof
learning, Kort and colleagues have proposed aniemot
model built on Russell's circumplex model of affeetat-
ing phases of learning to emotions [32]. The ide®ibuild
a learning companion that keeps track of what emati
state the student is in and from that decides kgt she
needs. The perspective we take here is that sugistam
will not allow learners to decide for themselvesvhio or-
ganise their learning experience, thereby infriggim their
autonomy.

Another application in the learning area from Riksr
group is a leap chair with pressure sensors [26¢ Thair
classifies nine postures a student can have. TseiEs are
related to affective states associated with a sitelenterest
level. Similar to the other learning system, thistem also
pro-actively decides what the learner needs withemt

powering them to make their own decisions.

All of these applications regard emotion as sonmmgthhat
can be measured, isolated and then used as aftiabizw

to make a system respond. This makes these kindgsef
tems potentially vulnerable to privacy protectieaues. By
that, we do not mean that the problem necessaeityih

what these systems store on the computer and whibidie
can be properly protected by various security gmhgt Our
concern lies on the level of what users may feelualsys-
tems that claims to know something about their énat

states, perhaps building profiles of them.

Overall, these systems may also threaten users@uto
since they do not hand over any control to the,usarin-
stead decides what to communicate to others (beeitds
or teachers or the system itself) about the endsuseno-
tional state.

Privacy as a Negotiated, Social and Cultural Process

Privacy is often referred to as “the right to b& kdone”
and in general that you are in control of what infation is
known about you to the public [5]. In affective gouting
applications, the system might be attempting tmgetse
and log users’ affective processes, mood or perleaps
personality traits. This makes users’ position eud#tble.
Especially if users are not left in control of hos infor-

EmpathyBuddys an email agent that looks at each sentencemation about them is processed.

the user writes and uses affective user modelleged on
cognitive science to extract the emotional valueeath

sentence [24]. EmpathyBuddy uses a common-serise fil

to decide the goals and needs of the writer. Tliama that
the user is only in indirect control of what emosoare
displayed to the receiver — thereby infringing asthbthe
autonomy and privacy of the user.

! See for example the work within the European mitoje
HUMAINE on ethics:emotion-research.net

Initially we may, perhaps, naively perceive privaay a
matter of protecting end-users from violations afious
kinds. But in the real, everyday problems that sidgpi-
cally encounter, protection turns out to be thengrecon-
ceptual stance towards privacy. If privacy is sagm prob-
lem of violations and need for protection, thatbadéstails
that there are definite boundaries for what a pesdwuld
be sharing with others, that there are certainep@fanfor-
mation about ourselves that we own and need tcegtrot
Another, alternative perspective, is to see privasynego-



tiation between two parties who are given toolg Hikpw
them to, on the fly, decide what to share and wimdtto
share. In most Web 2.0 applications, there is abwaaget of
such tools for negotiating closeness. You camsgé&likr-
photos if | can see yours. In such systems, privaayften

coupled withaccountability | can see that you have tried to

access my private information, and you know thedn see
this. This allows for balancing the power betwesers —
so-called social translucence [11].

There are various different definitions of privadyt very
few studies of how privacy actually unfolds as acass
between people. A source of inspiration in this kvisrthe
analysis and perspective on privacy introduced bierP
and Dourish [28]. Building upon Altman, they rejdbe
idea that privacy can be defined as a set conaeph f

designed as tools that users can make use of is they
suit with their tasks, needs and creativity. Thilie user

needs to have more power and the system needs to be

transparent and allow for various kinds of apprajwns.

Overall, it may be that we should avoid creatinglia-
tions that will gradually change our perceptionndfat can
and should be known about us. Statements suclsyss “
tems should address users emotional states sohthatlo
not increase stress levels or fail to address usatseeds”
[29] carries an underlying assumption that it isgble to
know about users’ emotional states. In a senseange
through these systems conveying a reductionist id#zat
it is possible to understand human thinking andssen
making if we only model enough of the signs andcalg
we transmit. Technology has the power to changebeur

which we can derive a set of rules for when we havehaviours, our values and even the way we see oesel

enough privacy and when there is too little. Indfeas it
turns out, privacy is negotiated between partiefuenced
by the culture they are in and regulated in intioacbe-
tween people. They “outline a model of privacy adya
namic, dialectic process” and show how this camded to
analyse a range of IT-applications.

As it turns out, people in different cultures arerenor less
sensitive to privacy violations. In a comparisortween
video surveillance in the US and in Sweden, it asd

that the Swedish participants were significantlyrenpri-

vacy sensitive than the US participants [10]. Intpotr to
remember here is that our views on privacy willdbaped
by the culture we live in. This in turn is influesdt by the
kinds of technologies we introduce into the socidtyt is

possible to have video surveillance everywhere auitlany
special permission, then people will get used is #nd
behave differently in public spaces. In Sweders thinot
allowed, and people get worried if this principteviolated.
In designing affective interactive applications, Wwave a
great responsibility in deciding what can and stiobé
known about users’ emotional processes and whigbtize

tion and accountability mechanisms we offer.

Autonomy through Avoiding Reductionism
Autonomy refers to “a person’s ability to make ipdadent
choices”. Some proposed affective computing apftina

are pro-active that is, they try to infer your needs without

you telling them what they are, and then act befwa

know you have a need. Sometimes this can make af lot

sense, especially if the situation at hand hapjremscon-
text that is limited enough to be modelled in &l details
and consequences. This is true for some time-atitasks,
such as flying an airplane in certain situationsinohealth
threatening situations, such as falling asleep wih@ring
your car. Harper and colleagues argue that theresituia-
tions in which we want to be treated as machingesyaare
aiming to behave like machines [15]. But in mantasi
tions, we are not predictable machines, nor do &atwo
be treated as such. For most applications, thehastd
view putting the user at core still holds: systesheuld be

and thus a reductionist position risks enforcinghachine-
like view on our minds and bodies even for thoseasions
(such as learning, communicating with friends dleting
on our own emotional processes) in which we shooldbe
looked upon as predictable, manipulated machines.

THE INTERACTIONAL VIEW: DESIGN EXAMPLES

The interactional view sees emotions as procegseEad
over people and situations — constructed in a maoiteen
moment fashion [3, 4]. Designs that are built frins per-
spective assume that the meaning of an emotionakps is
created by people and that affective interactivetesys
should be such that users are encouraged to negytiizse
meanings themselves. It is not something a desigaer
design for entirely, but instead, is completidged, by the
person experiencing.

Let us start with two examples how to design from an
interactional view where empowerment of users isipu
the foreground, and where it is assumed that mgaisin
created by users. We shall then come back to sswlish
what design elements make for an interactional vaw
affective interaction.

eMoto: a Communication Service

The first example deals with personal communicaiion
general and communication of emotions in particiaa

mobile setting — an extended SMS-service for théilmo
phone. If we had deployed an informational viewthis

design problem, we might have tried to figure oatwho

increase the bandwidth between two users througbgre
nising their emotional states, packaging them imeswep-
resentation (e.g. as anthropomorphic faces) anudbding

those representations to the messages and theo¢ligika

ing the user’s autonomy and privacy into accournt:. art-

ing point was instead to find an open-ended reptasen

in which users could read their own interpretatand ne-
gotiate the meaning over time.

Instead, eMoto [34] was designed from an interactional
view on communication between friends where wenlear
about each other's emotional expressions step &y as



our friendships develops. It also draws upon tleaidf an
affective loop discussed in the introduction. llesheMoto
lets users send text messages between mobile pHmrigs
addition to text, the messages also have coloaridl ani-
mated shapes in the background (see examples tneFig.
The user writes the text-message and then chookih w
expression to have in the background from a bigtpalof
expressions mapped on a circle. The expressionslexre
signed to convey emotional content along two aaesusal
and valence. For example, aggressive expressiaestigh
arousal and negative valence and are portrayechap,s
edgy shapes, in strong red colours, with quick psteani-
mated movements. Calm expressions have low arenshl
positive valence which is portrayed as slow, billogy
movements of big, connected shapes in calm bluergre
colours.

Figure 1. eMoto usage

To move around in the circle the user has to perfeet of
gestures using the stylus pen (that comes with sootgle
phones) which we had extended with sensors thaldcou
pick up on pressure and shaking movements. Useraar
limited to any specific set of gestures but are fre adapt
their gesturing style according to their persomafgrences,
(see Figure 1). The pressure and shaking movenuams
act as a basis for most emotional gestures peapla dasis
that allows users to build their own gestures gndbthese
general characteristics.

Studies of eMoto showed that the circle was not usea
simplistic one-emotion-one-expression manner, mappi
emotions directly to what you are experiencinghat time
of sending an emoto [34]. Instead the graphicat&sgions
are appropriated and used innovatively to conveyecthi
emotions, empathy, irony, expectations on futurpeeix
ences, surrounding environment (expressing thengaskof
the night) and in general a mixture of their taaibodied
experiences of life and in particular, their friship. We
also saw that emotions are not singular states ekist
within one person alone, but permeates the totahtson,
changing and drifting as a process between comratingc
friends. Allowing for this in the design means aitng the
users’ autonomy and privacy. The results confirat #mo-
tional communication is something more than tramsfg

‘information plus emotion’ from one person to aretin a
truly interactional sense.

As one of the users in the study expressed it:

“I leave out things | think are implicit due to tlkelour... the
advantage is that you don’t have to write as mitds, like a body
language. Like when you meet someone you don't’sagulky’
or something like that, because that shows, | dopéd to say
that. And it's the same here, but here it's colbur.

To make it clear: eMoto does not extract emotidanédr-
mation from users, but lets users directly expe¥astions
to the system, a process over which they have totatirol.
They can, for example, express emotions that theynat
feeling. While this may seem like lying, it is iadt crucial
in any communication situation in order to make hum
relations work, it is a social responsibility [However, the
affective loop of eMoto is set up to reinforce whadr emo-
tion the user expresses by reacting to the exweggs-
tures performed by the user. Hence, in the endsusely
come to experience the emotion that they are esimgs
physically through shaking and pressing the extdrstg-
lus.

How much a user is willing to reveal to a friendatigh
eMoto is something that the two friends negotiatd de-
cide between themselves in a moment-to-moment dashi
A system that would automatically reveal one users-
tional state to the other would certainly overstbpse
boundaries sometimes (and sometimes not). It is motce-
and-for-all given state of the friendship betweée two
users.

Affective Diary: a Personal Logging System

The second example deals with personal logs inrgéaad
in our case a diary in particular. A diary providesiseful
means to express inner thoughts and record exjpeseof
past events. It also provides a resource for riflec We
wanted to create a diary that would draw upon sedata
picked up from users’ bodies, allowing users tabgok in
time and see their own physical and emotional reast
With an informational view on how to save memorabil
from users’ daily emotional and bodily experience®
might have ended up with a tool that would havegifed
users’ emotions, placed them along a time lindintgthe
user what she had been experiencing during the ay:
14.38 on Wednesday you were happy at level 0.9.

But similar to the design of the eMoto system, wstéad
wanted to protect the users’ autonomy and privacyn-
powering for the diary writers themselves to madesge of
the scraps and bits of data collected from thfsr li

In Affective Diarywe wanted to explore reflection that goes
beyond the purely intellectual experiences and ag#ss in
remembering, and reflecting on, their embodied @&@nat
experiences [22]. The aim was to provide users wiste-
rial working as a bridge to the embodied emotionaderi-
ence.
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Diary: 2006-06-21 15:21:12|

Figure 2 Erica’s meeting with her bos:

In short, Affective Diary works as follows: as argen
starts her day she puts on the body sensor armBamthg
the day, the system collects time stamped sengarpiek-
ing up movementndarousal and various activities on the

ing and re-living some experiences (and on occaaruh
somewhat paradoxically by not recognising their dwaal-
ily reactions), they sometimes even learnt somgthinout
themselves that they did not know before. Two aof par-

mobile phone: text messages sent and receivedophot ticipants went even further and started to reflecttheir

graphs taken, etc. Once the person is back at lsbeean
transfer the logged data into her Affective Diaffe col-

lected sensor data is presented as somewhat dbatrac
biguously shaped and coloured characters placeuyado
timeline, see Figure 3.

Incoming/outgoing SMS  Photos Bluetooth devices

Timeline Scribble

Mobile phone Characters

Figure 3. Affective Diary

Movement activity as registered by a pedometehéngen-
sor armband is represented by of how upright tteatdter
is. Arousal is represented by the colour of theratiar.

Arousal is computed from a GSR-measurement (Gatvani

Skin Response) — measures how much electricitykihe
leads and aspects of this is considered to bestktatemo-
tional arousal. The mobile data appear in the daryhe
times when you took them above the characters. dp h
users reflect on their activities and physical tieas the
user can scribble diary-notes onto the diary or imdate
the photographs and other data.

An in-depth study with four users indicates thagraswere
able to make sense of the diary material and rélatedif-
ferent events in their life [35]. There was alsidence that

they were able to recognise their bodily experisnce

through seeing the representation in the diaryré®pgnis-

lives and used Affective Diary to change aspectthem-

selves — in this way it became a learning tool, bextause
the system told them what to do, but because of dven

reflection.

By using the diary, Erica, one of our participaditscovered
that certain events affected her mood, e.g. a ngeetith
her boss that made her very agitated, (see Figuréhes
was mirrored by the shape of the character in they éind
she could see that this mood persisted for a long after
the meeting. She says:

“We had a discussion about having vacation in Jitlgoagh |
really didn’t want to have vacation then, becausad nothing to
do. That made me a little annoykd.

When Erica became aware of this she used it togehher
own behaviour in stressful situations and even tootiow
well she was doing. For instance on midsummer’s ave
holiday which usually made her very stressed, sit de-
cided to take it easy. For that day/night the disinpwed
blue low energy shapes, which she interpreted amda
succeeded in being calm and just enjoying the day.

HOW TO DESIGN FROM THE INTERACTIONAL VIEW?
Given these two examples, we can now come backtt w
we mean by the interactional view on design andutis
what it entails, and how it leads to empowermentufers,
thereby protecting their privacy and autonomy.

Design Aims

First, the interactional view can be described asetof
design aims, as done by Boehner et al. [3]. Theiologi-
cal view on emotion is that it is “culturally groded, dy-
namically experienced, and to some degree constiuat
action and interaction”. Emotions are created ircca
constructed, co-interpreted fashion. Hence theda@hould
be moved “from helping computers to better undecdsta
human emotion to helping people to understand apdre



ence their own emotions”. Boehner et al providefttiew-
ing list of design aims for an interactional apmtoa

1. The interactional approach recognizes affect axcabk

and cultural product

2. The interactional approach relies on and suppotés-i
pretive flexibility

3. The interactional approach avoids trying to formali
the unformalizable

4. The interactional approach supports an expandegeran
of communication acts

5.
systems to experience and understand emotions

6. The interactional approach focuses on designing sys

tems that stimulate reflection on and awarenesaf-of
fect

To Boehner et al.’s set of aims, we want to addesofrthe
physical, bodily experiences that an interactiothvain af-
fective interactive system might entail — as in #idoto
and Affective Diary examples above. The design lidea
both systems is to provide a means to represenbpdieb
emotional experiences. The phenomenological definibf
embodiment offers a way of explaining how we create
meaning from our interactions with the world [9]uiCex-
perience of the world depends on our human bodies,
only in a strict physical, biological way, throughr expe-
riential body but also through our cultural bodies [12].
Fallman provides an example of a basic human &gtivi
such as sitting on a chair. Since our physical é&®dire
erect, have two arms and legs, get tired, can femdhrd at
the hip and so on, chairs lend themselves to bs@gn.
However, it is only when we have acquired the gkilkit-
ting we are able to do so. Thus we need to liveaotdn a
culture where sitting on a chair makes sense.

Likewise, embodiment of emotions depends both on ou
experiential (physical) and cultural bodies. Emasicare
experienced through the constitution of our expeiad
body. Primal emotions, such as fear or anger, make
autonomic nervous system react, change the hornewnal
els in our body, change our facial expressionsfaads our
senses and cognition, preparing us for flight ghtibehav-
iour [7]. Secondary or social emotions, such asr&har
pride, crucial to our ability to maintain socialagonships,
also have associated corporeal processes affemtinigody,
facial expressions, body posture, and cognition. [B6t we
do not make sense of our emaotional reactions dedical
processes nor are we predetermined to react in omy
way to a particular circumstance. Emotion is a aloand

dynamic communication mechanism. We learn how and

when certain emotions are appropriate, and we |&a&n
appropriate expressions of emotions for differantuces,
contexts and situations. The way we make sensemof e
tions is a combination of the experiential processeour
bodies and how emotions arise and are expressgrkaific

situations in the world, in interaction with othec®loured
by cultural practices that we have learnt. Desigrior em-
bodied representations of emotional experienceaulgdho
thus ideally relate to and build upon both the exgdial
and cultural body.

We also take a slightly different stance towardsigle
principle number threé€the interactional approach avoids
trying to formalize the unformalizable”, in Boehnand
colleagues list of principles. To avoid reductionigys of
accounting for subjective, aesthetic or indeed kumx-
periences, Boehner and colleagues aim to ‘protbetse
concepts by claiming that human experience is @idu+

The interactional approach focuses on people usingerpretative and ineffable [2]. Such a positiorksismysti-

fying’ human experience, closing it off as ineffabdnd
thereby enclosing it to be beyond study and discas#nd
even beyond making designs that are building oreskind
of previous knowledge by the user or the designénout
claiming the knowledge to be generalisable. While
wholeheartedly support the notion of unity of expece
and support the idea of letting the magic of pespliees
remain unscathed, we do believe that it is possifnd a
middle ground where we can actually speak aboulitmpsa
of experiences and knowledge on how to designHemt
without reducing them to something less than thgiral.
This does not in any way mean that the experiestrahds,
or qualities, are universal and the same for everydn-
stead they are subjective and experienced in tveir way
by each user. Only by collecting a number of sifiem
users can we begin to form some (practical) knogded
about how certain qualities are formed and how tiedgte
to each other.

w

Other researchers have in the past attempted torildes
practice and design knowledge without generaliging
‘scientifically proven’ formal rules or models oéality.
They have tried to find ways of talking about deskgowl-
edge without abstracting away from the specific and
unique. Schoén, for example, argues that practit&ne
knowledge that arises from having to deal with #jec
experiences of specific cases/situations can baydgfied’
and reflected upon [33]. Through such a reflecfivecess,
practitioners gain knowledge that can best be destras a
repertoire of design solutions. This repertoire taen be
used, together with more generic ‘scientific’ knedge, to
address a specific case.

We look upon generalizations as, in many cases,adom
dependant orienting design concepts that desigreksup,
transform and make use of in their own design watey
do not prescribe exactly what an interface shooitk llike
but instead makes the designer more sensitiveotarig for
certain kinds of solutions. They are not eternathts about
how something should be designed, but will be adatjue
with the current practices, de-facto standards fastiion
trends. It should be possible to learn a desigrerteje
from good products that provides good grounds folak
fective experience. Applying the obtained knowledigenm
such a design repertoire to the specific case rad,ha not



and cannot be a mechanistic process. A lived affectx-
perience requires fine-tuning of exactly how we gbglly
interact with the system, the timing of the resgenfom
the system to user action needs to find its deitaiance,
and addressing a range of other design issuestiiusuch
a design repertoire, slightly abstracted from tpectic
cases, will allow designers to pick up from andrefiom
each other [25].

Such a reflective process resulting in a desigrentepe
may help us approach the ineffable or unformalizabbk-
ing if effable and generalisable without becomirmgiuc-
tionist or abstracting away from the unique sitiatand
experience.

In summary, we would like to re-formulate two oftbix
items on the design list from Boehner et al:

1. The interactional approach recognizes affect asmn
bodied social, bodily and cultural product

3. The interactional approaches is non-reductionist

Beyond Dualism
As hinted throughout the text above, an interaéticap-

proach to design of affective systems requires a- no

dualistic perspective. The experience aimed footssolely
a cognitive experience, but also a bodily one. dat,f it

would be good if we could talk about it without aegting
it into mind and body as they are one. The expeearan-
not be separated into one intellectual processoaedemo-
tional. Nor can emotion be separated from its $cmia-

text. Already Dewey (and of course many othersueadg
against such a dualistic perspective when it cotnesx-

periences, for example, in understanding the rélenoo-

tion in perception:

“There is, therefore, no such thing in perceptias seeing or
hearing plus emotion. The perceived object or sdsnamotion-
ally pervaded throughout.[8] (p. 55)

If we attempt to define a lived emotional expereime du-
alistic terms, we will surely fail, but with a Epective
where man is seen as a whole, both body and mirudh
individual and part of the world, the gulf betweaur inter-
pretative experiences and what can/cannot be studié
not be as problematic. The two systems discussesdeab
allow for a richer expressiveness and involves nareur
senses for experiencing emotions, making themaa pirt
of the communication/reflection.

In searching for theories that include the humadybdhe
feminist movement can be a source of inspiratioit ss
had to take a new perspective on the body and iffex-d
ences between different bodies. For example, HEdibab
Grosz is interested in the specific constitutiorthef human
body (and thereby also the difference between thke @nd
female body) and claims that it cannot be overldokeve
want to understand the human condition. She seebdtly
as being ‘completed’ by culture and social expeéen

“[..] as an essential internal condition of humardi®s, a conse-
guence of perhaps their organic openness to culttwanpletion,
bodies must take the social order as their prodectiucleus. Part
of their own ‘nature’ is an organic or ontologicahcomplete-
ness’ or lack of finality, an amenability to soc@mpletion, so-
cial ordering and organisatioh[14] (p. xi)

The emotional communication between users of eMwoto
in the reflective process of the user of Affect®dmry also
clearly shows how emotion cannot be separated fifzan
totality of the social context, previous experiescgualities
of the friendships, work, and life in general. lotty systems
(eMoto and Affective Diary), the empowerment-stanee
lates not only to users’ cognitive processing, also to
what signs and signals their bodies transmit —retise the
dualism-chasm would not be bridged. Our bodily expe
ences are part of, not separate from, our cognéive so-
cial experiences.

DESIGN SOLUTIONS

Translating the six interactional design aims imatctual
designed systems is of course a difficult procbss,there
are some lessons learnt on how to do it. We caguimed
by, for example, design elements such as:

Designing open familiar surfaces that can be approp
ated by users [16, 34]

e Leaving the interpretation to the user through & ba
anced ambiguous design elements [13]

* Involving users in affective loop experiences [34]

Let us just briefly explain each of these and hbeythave
similar purposes in leaving open for users’ owrativiy
and ability to negotiate meaning.

Open Familiar Surfaces

To allow users to interpret and express their oamoth-
ers’, emotional expressions, it may be importantetve
certain surfaces in the interface ‘open’ to usershat they
can fill them with their own meaning and patterfi®ehav-
iour. But such surfaces might be very hard to ustded
unless there are elements in them that make themitida
to us. Thus, an alternative to very ambiguous tasiye
those building on design elements that feel famitiapeo-
ple, but not entirely ready-made for interpretatiand
thereby ‘closed’ [16].

With Affective Diary and eMoto, we have attempted t
integrate our ideas of bodily experience with th&elac-
tional approach. We have explored designs thataote
with users’ physical bodies but leave room for ripteta-
tion. The aim is to move from a dualistic perspezton
emotion and constructively allow users to be inedhand
make sense of the interaction physically, cognligivend
socially, as part of the total context. Technicalle have
considered how this can be done through techndatiat
sense our corporeal, physical and sensual bodigsp@si-
tion is that such sensed data should be represanigdys
that feel emotionally familiar but can be approfatih by



users [16]. For instance, there are systems thati@aus-
ers’ facial expressions or body postures in reaetiand
represent emotional states using avatars or raddwibours
[23, 30]. A more abstract design that builds ondieam-
ics of emotions as experienced by our physical é®ds
adopted by the eMoto system. Here colours, shapds a
animations attempt to mirror users’ physical gestuad-
dressing their inner experience of emotions [35ie Thter-
pretation of those colours, shapes and animatielager to
our bodily experiences — they feel familiar when per-
form the gestures with the stylus — but they do hente a
given meaning, mapping emotions in a one-to-onbidas
to certain colours. Indeed, in our study we saweasers
choosing green colours and soft animations to cptag-
piness, others used the red colours with bubblynations
that we intended to be happy expressions. And tsidly
understood each other because they were friends.

Finding the right degree of openness when it cotmgms-
sible interpretations of the design or possibiitie shape
the system is a tough challenge for designers. & to
‘closed’ design leaves little room for interpretatiand ap-
propriation while a too ‘open’ design runs the riskbe-
coming meaningless.

Importantly, the approaches that have based thesigds
familiarity do not discount the learning that iseded to
interpret and interact with their systems. It si;mpheans
that once they start interacting with the systethsy can
relate to their own physical, bodily practices amdotional
reactions in order to make sense of the system.

Balanced Ambiguity

Most designers would probably see ambiguity adearana
for design. Gaver and colleagues, however, looks upas
“a resource for design that can be used to encoarelgse
personal engagemenf13]. They argue that in an ambigu-
ous situation people are forced to get involved dedide
upon their own interpretation of what is happening.

As Gaver and colleagues point out, the everydaydwnior
general is inherently ambiguous and most things$ heil’e
multiple meanings depending upon how we see théns T
has been exploited in arts where ambiguous meainigs
tribute to the aesthetic experience. Gaver andeagiles
created a range of systems where the meaning ofTthe
artefact was not obvious. Their goal was to be atroe
rather than didactic and mysterious rather thaniooisv
Through this attitude, they broke with the traditim HCI
to rely entirely on understanding as the basisrtaraction.
Instead, their focus was on the interpretative ti@tahip
between people and artefacts. Ambiguous design does
mean fuzzy or inconsistent design — simply thataty give
rise to multiple interpretations. This is what ttiearacters
in the Affective Diary system allows for and whhetcol-
ours, shapes and animations in eMoto portray, facairof
balanced ambiguity, where the openness is therentdti-
ple interpretations to take place, but balancetheg do not
seem random.

Affective Loop

In some cases, the affective interaction systerme hbaen
designed not only to ‘read’ off the body and digptapre-
sentations, but also to encourage users to actke mes-
tures, new postures, etc. In what has been reftored the
affective loop [35] subsequent actions are mearnnyvoke
further reactions and emotional experiences. Tdog Ican
be in real-time with immediate feedback and lefigecton,
as in eMoto, or a long-term process that invokekeeper
reflection and more lasting change, as in Affecidiary.

To clarify what we intend by an affective loop weest as
an interaction process where:

» the user first expresses her emotions through some
physical interaction involving the body, for exampl
through gestures or manipulations of an artefact,

» the system (or another user through the systenm the
responds through generating affective expressisn, u
ing for example, colours, animations, and haptics,

» this in turn affects the user making the user radpo
and step-by-step feel more and more involved with t
system

This means that the system is not trying to infrs’ emo-

tional states, but instead involve users in emafiamerac-

tional process. Users may then choose to be indadvenot

— it is up to them to make the interaction unfaldways

that make sense to them. The system is only staihiag
scene for the activity.

Methods for Design and Evaluation

An interactional approach also entails a commitntena
set of design and evaluation methods that in tlawafor
open-ended interpretation of emotion processestasac-
tional over people, culture, and settings.

In our experience, to find the applications andagibns in
which there is a potential for these kinds of desiglutions

to make sense — where a familiarity interpretafioocess
can arise in and from the interaction — we neelbad for
the everyday experiences where the presence ofspthe
their choices and their meaning-making processescar-
cial to our own sense-making.

It can therefore be very important to study thergday
practices and everyday physical, bodily, encountees
have with the world [9, 12]. But another, some-tme
equally fruitful path is to instead start from tthesign mate-
rial: the technology available to us. The propsrtié the
material itself raise a number of limiting condit® and
possible openings. Only when experiencing the pdiis
that this gives and how it feels when interactirighvit, we
can really see what makes sense [17].

Once a system is designed, it needs to be evalubteal
paper by Kaye and Sengers, [20], the history ofuaimn
in HCI is discussed. Their perspective is that yp@walua-
tions of experience-focused HCI are typically mopen-



ended and often encourage multiple, perhaps ctinfiic
interpretations. This is the case with, for examgie Sen-
sual Evaluation Instrument [18]. The aim is notctassify
users’ reactions to interfaces into a pre-setdfsemotion
labels, but instead allow users to express thgiegances
through manipulation of a set of ambiguously desihn
clay-figurines with different body-like shapes, they are
interacting with the system being evaluated. Tlis be
contrasted with methods such as Nielsen’s heusrstidua-
tion [27] where it is assumed that there are baoghe inter-
face that can be found, diagnosed and fixed.

Thus, the methods that will lead to a system deslign
encourages an interactional perspective on dedigffec-
tive interaction need to be founded on the sanmerpnéta-
tive, open-ended, multiple interpretations basisitiRy
experience and interpretation at core, has to pateethe
whole design cycle — not only the final application

CONCLUSIONS
The main thesis of this paper is that it is pogsibladdress

values such as privacy and autonomy through designi

affective computing systems from an interactioretispec-
tive and that this interactional perspective waihd to em-
powerment for end-users to create meaning and titer
system over time to fit with their needs, ideaspd® and
dreams. Through handing over open-ended, ambigyetis,
familiar, tools to users that they may use as #&shiasmake
sense of themselves and their interaction with amather,
we provide them with power over their own data amel
interpretation of it.

The underlying theoretical perspective is that mbedied
interaction [9]. From studying social and affecto@mmu-
nication practice as it unfolds between peoplehanworld,
we gain the basis for designing systems and atsethat
can serve as extensions of ourselves in interagtitigoth-
ers and ourselves. Our viewpoint is that emotiaeseam-
bodied processes that we are deeply involved withthat
cannot be separated from the context in which dreyex-
perienced [19].

Leaving some surfaces open in the design, or iremgén
providing a tool-based view on affective computitiges
not mean that we design tools that are empty td siith
and where the whole content is given by the usestehd,
we try to design the systems based on our dailias@mo-
tional and bodily interactions with the world, madgithem
feel familiar to users. But the applications weldwiill not
make sense or have any meaning until users pick el
make them parts of their own practice, their ownifarity
with their emotional, social, and bodily encountsvih
themselves and the world. Through this processjnites-
pretative powers is left in the hands of the usallswing
for privacy and autonomy of, perhaps, a differéktao the
traditional perspective on these values as songethat the
users own and need to protect.

In summary, the way privacy is protected by systéikes
this is by handing over the power of the toolshe end-
users to negotiate what they want to share withawher
— making them create for the delicate balance sbatal
relationships entail. We also privilege users tathee ones
who interpret and create meaning from the emoti@sal
pects of the system. They may even be allowednieti
with and alter the emotional representations ovee.t

Apart from making users negotiate privacy with one-
another this system design perspective also respsetrs’
autonomy and ability to know themselves what theytio
do through the system. Obviously, this does notnrteat
we can set aside demands on security solutionseirsys-
tem or be watchful about introducing bias into #ystem
design that will force users to behave in certasysvin
order to comply with the design. But we do place plower
in the hands of the end-users instead of in thelhaf de-
signers of the system.
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