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ABSTRACT

As computing is changing and becoming increasingly social in
nature, the role of emotions in computing has become ever
more relevant and commercial. Emotion are central to culture,
creativity, and interaction. The topic attracts more and more
researchers from a range of multidisciplinary fields including
design, gaming, sensor technologies, psychology and
sociology. The need for discussion, exchange of ideas, and
interdisciplinary collaboration is ever-increasing as the
community grows. This workshop will meet requirements of
individuals working in the field, giving them a podium to
explore different aspects of emotion in HCI, raise questions and
network with like-minded people on common subjects. The
workshop will focus around working group sessions, and will
use predominantly small group work, rather than being
presentation-based.

Categories and Subject Descriptors

C.5 Computer System Implementation, D.2 Software
Engineering, H1.2 User/Machine Systems, H5.m. Information
interfaces and presentation

General Terms

Algorithms, Management, Measurement, Performance, Design,
Economics, Reliability, Experimentation, Human Factors,
Languages, Theory, Legal Aspects, Verification.

Keywords

Emotions, Affective Computing, Design, Applications,
Sensing, Theories, Human-Computer Interaction, Emotion
Recognition

1. INTRODUCTION

Emotion influences both human-human and human-computer
interactions in most of our daily experiences. They affect our
physiology, facial and bodily expressions, decision making, and
social interactions, and are what make our interactions human.
Rosalind Picard was one of the first to document the
importance of emotions in human-computer interactions in her
fundamental publications on affective computing [1][1][2][3].
Since then, research in this field has gained significant
momentum as researchers have worked to understand the
subtleties of emotion and its effect on our behaviours. The
important role of affect and emotion for design and in
interaction, be it with humans or technology, is meanwhile
recognized and accepted within the HCI community. We
witnessed a very active affective computing community at
previous workshops, with many new publications and related
events addressing affect and emotion in HCI [5][6][7][8][9]-

m.fabri@leedsmet.ac.uk

+44 (0)1895 265993
harry.agius@brunel.ac.uk

l.axelrod@sussex.ac.uk

With this workshop, advancement in the field will be promoted
by providing a space for interested researchers to explore
common ground, share current work and developments, and
discuss obstacles faced. A primary challenge for the study of
emotion within HCI is the interdisciplinary nature of this
research, so we expect the workshop will attract individuals
from a wide range of backgrounds. In previous workshops we
discussed a range of topics from understanding emotions’
function in HCI to the practical implications and consequences
of emotion for the HCI community. The workshop at HCI 2008
will serve as a good forum to take discussions on to the next
level and to explore new developments.

The previous three BCS workshops on ‘emotion in HCI” [10]
[11] proved to be a good meeting place for like-minded people
investigating aspects of emotion in the wide field of HCI. As
such, they had a wide basis and participants worked
collaboratively on selected topics, with increasingly tangible
results [10]. Building on previous successes, this year’s
workshop aims at bringing the community further together and
continuing the consolidation process.

With this year’s conference having the theme “Culture,
Creativity, Interaction”, we would like to encourage
contributions which take particular account on cultural aspects
in HCI related emotion research, and on effects of affect and
emotion on creativity. Hence, the following list of specific and
more general topics is non-exclusive:

e How do emotions relate to culture, creativity and
interaction?

e How do emotions relate to hot topics in HCI such as
engagement, motivation, and well-being?

e Are there reliable and replicable processes to include
emotion in HCI design projects?

e Which ethical issues arise and how to address these?
e How do applications currently make use of emotions?

e What makes applications that support affective
interactions successful, how do we know, and how can we
measure this success?

e What value might affective applications, affective
systems, and affective interaction have?

e What technology is currently available for sensing
affective states, and how reliable are they?

As with previous workshops, which resulted in a Springer book
publication [12], this interactive and focused workshop is
designed to produce tangible and citable outcomes.
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2. WORKSHOP PROCEDURE

We will solicit submission of position papers (ca. 800 words)
related to the subject. Case study papers describing current
applications or prototypes are strongly encouraged. In addition
to conference specific themes (cultural aspects, creativity), we
would also welcome more general contributions and
demonstrations.

As a way of bringing the domain to life, presentations of
products or prototypes that participants have been involved in
are highly encouraged.

The call for papers will be submitted to relevant newsgroups
and mailing lists, within relevant European Networks of
Excellence such as emotion-research.net, and published on the
workshop’s website [13]. Papers will be reviewed by the
workshop’s organizing team.

Position papers and short biographies will be circulated
amongst all accepted participants before the workshop..

The format of the workshop is designed to encourage
interaction between participants. The workshop will be divided
into:

1. Brief introductions. Each participants will be invited to talk
up to 3 minutes to introduce themselves and their research;

2. Working Groups. Four thematic sessions allowing the
participants to work collectively, in small self-chosen
groups, on selected themes. The general topics for the
sessions will be prepared in advance, with the option to
select more specific topics depending on the group
members’ interests. Working groups are expected to
produce tangible results.

3. Create outputs. A concluding part to consolidate findings.
We will spend considerable time on this to ensure that
tangible outputs are generated.

The focus of the workshop is on discussions and group work on
selected themes. After each thematic session participants will
join a new group for the next session. This will allow
participants to work with many people and on more than one
subject over the day, a format that was very well received in
last year’s workshop. The anticipated outline is as follows:

Introduction: The organizers will introduce themselves and
review the goals and format of the workshop. A brief game
related to the topic of emotions will act as an ice-breaker. Each
participant is invited to talk for about 3 minutes about
themselves and their research interests.

Initial group forming: A brief session during which topics of
interest and key concepts are reviewed and discussed. The
purpose of this short session is to set the foundation for the
thematic sessions, identify specific areas of interest and form
the first set of working groups.

Working groups 1

Two groups will form to work on one selected topic each. Their
group work will comprise

- defining the starting point of discussion (foundations,
general assumptions);

identifying open issues with regard to affect or emotion;
- developing solutions for issues identified,;

working out evaluation criteria;

summarizing their work.

At the end of this session, each group will report on their work
and discuss the outcomes of their effort with all participants.

Demos: A 30-minute slot for demonstrations of working
prototypes of affective applications, sensors, data analysis tool
and other related work.

Working groups 2

Similar to working groups 1 participants will form two groups
to work on new subjects. Procedure will be the same as in the
first working group session.

Create outputs: By collating and debating the findings of all
working groups, we will aim to develop tangible deliverables
such as joint publications on issues identified in the workshop,
collaboration efforts, networking activities or grant proposals.
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ABSTRACT

Spontaneous  emotional  behaviour in  Human-Computer
Interaction (HCI) reveals significant individual variability in
expressiveness. This is in concordance with nonverbal behaviour
research that indicates differences in the manner and intensity by
which people express their felt emotions. To explore the
implications of this individual personal style for affect modelling
and recognition, we seek to compare some standard self-report
expressivity measures with global indicators of nonverbal
behaviour in a standard HCI task. Our objective is to see how well
these psychometric tests predict expressivity in HCI and whether
global indicators of observed quantity and quality of motion are a
feasible measure.

1. INTRODUCTION

Observations and analysis of spontaneous emotional behaviour
revealed significant variability in expressiveness of our subjects.
This individual variability was quite apparent given that the
subjects were of comparable age and similar ethnicity, and were
doing identical tasks . Though our sample size is not enough to
generalise this observation across HCI settings, nonverbal
behaviour research shows that there are indeed differences in the
manner and intensity by which people express their felt emotions.
Furthermore, Riggio and Riggio [1] highlight that emotional
expressiveness as a personal style is relatively consistent across
situations. As such, it should be interesting to observe if and how
this dispositional expressiveness translates to HCI settings and
what implications this could have for HCI in general and affective
computing applications in particular. Our objective is to examine
how well the standard measures of nonverbal expressivity predict
expressivity in HCI, how we can measure expressivity in HCI,
and eventually, what implications this could have on affect
modelling and recognition.

2. EXPRESSIVITY AND ITS MEASURES
The construct of emotional expressivity is defined in two ways: to
denote skill in sending messages nonverbally and facially - also
known as nonverbal encoding ability [2], and as a general
expressive style, a central component of individual personality
[3]. Behavioural assessments and self-report measures are the two
ways of measuring nonverbal expressiveness. Lack of
standardised observation tests together with cost, time and
reliability issues have made researchers turn to self-report means
of assessing nonverbal or emotional expressiveness and have had
good success with these [4].

Peter Robinson
Computer Lab., Univ. of Cambridge
15 JJ Thompson Avenue
Cambridge CB3 ODF, UK

Peter.Robinson@cl.cam.ac.uk

Self-report measures of nonverbal expressiveness assess
individual differences in the generation and/or expressions of
emotions and a more general tendency to display affect
spontaneously and across a wide range of situations. The popular
measures include: Perceived Encoding Ability (PEA), Affective
Communication Test (ACT), Berkeley Expressivity Questionnaire
(BEQ), Emotional Expressivity Scale (EES), Emotional
Expressivity Questionnaire (EEQ), Social Skills Inventory-
Emotional Expressivity Sub-Scale (SSI-EE), Test of Attentional
& Interpersonal Style (TAIS), Affect Intensity Measure (AIM)
and Emotional Intensity Scale (EIS).

Based on how the construct of emotion is conceptualised, which
component of emotion is assessed, the target population and
administration time, availability, and psychometric properties like
reliability and internal consistency, we selected three self-report
tests for measuring individual expressivity. These are:

1. Affective Communication Test - ACT [3]. This is a 13-item
measure of dynamic expressive style and assesses individual
differences in the ability to transmit emotions. It is strongly
related to personality traits.

2. Berkeley Expressivity Questionnaire - BEQ [5]. This is 16-item
instrument that conceptualises expressivity as the behavioural
changes associated with the experience of emotions. It emphasises
observable behavioural reactions.

3. Emotional Expressivity Scale - EES [6]. This is a 17-item scale
that conceptualises expressivity as a stable, individual-difference
variable and captures the general construct of expressivity. It is
presumed that expression is consistent across situations and across
communication channels.

3. MEASURING EXPRESSIVITY IN HCI

In absence of a standard measure, we are using a somewhat
eclectic approach to measure the overall expressivity in an
interaction sequence by using six global dimensions of
expressivity, the number of emotions perceived, and the
occurrence of specific facial action units and head gestures. The
idea is to see if there are any global indicators in terms of quantity
and quality of movements and gestures that can give an overall
estimate of expressivity.

Based on a global level speech annotation method in Martin et al.
[7] we consider the following six dimensions of expressivity:

Peter et al. (2008). Workshop Proceedings Emotion in HCI — Designing for People. ISBN 978-3-8396-0089-4. 3



capture both full-body gestures and arms/hand/fingers gestures,
two (25fps) were 5 metres vertically above each performer, and
two (45fps) in front.

2) Microphones Two Neumann KM 184 cardioids
microphones and two radio microphones (AKG C444) were used
to record environmental sound and near-violin sound respectively
(at 48 kHz and 16 bits per channel).

3) Physiological sensors Signals were recorded using
Infusion Systems sensors (www.infusionsystems.com), being able
to record electrocardiogram (ECG), galvanic skin response (GSR)
from the right hand, electromyogram (EMG) from the right
forearm, left forearm, and left calf, and one electroencephalogram
(EEG) channel from the violinist’s forehead. Furthermore, a tri-
axial accelerometer was mounted on the violinist’s back, and two
force sensing resistors (FSR) were placed on the left shoe, in
order to capture movement and front to back balance.

All of the above techniques were designed to minimize
interference with the performance of the piece. The shoe sensors
were place underneath the shoes they wore for the performance.
All of the physiological sensors were composed of dry electrodes
(no electrolyte or site preparation needed) placed inside elastic
bands. The violinists were then asked if they felt they had any
effect on their performance. The answer with both subjects was
no.

Data were synchronized and recorded in real-time through the
EyesWeb XMI open software platform.

Figure. 5. An EyesWeb XMI application we implemented to
display synchronized multimodal data of the music
performance

3. METHOD

3.1 Emotion induction

The studies used two methods of influencing emotional
expression. With verbal instruction, musicians were asked to play
so as to convey a desired emotional state. With induction, a
psychologist induced the relevant emotional state using a relived
emotion task [7]. The technique was chosen because its effects
persist. It combines two standard elements, the Velten procedure
and an autobiographical memory technique [8].

The full form of the induction technique, described below,
was used in the second study. The first study used an abbreviated
version, which the evidence suggests did not induce robust
effects.

For elation, the full technique used involved three distinct
stages: At stage 1, participants were asked by the experimenter to
take approx 10mins to think about, and list at least 5 different
topics for conversation at phase 3. Participants were asked to list
things in their lives that made them experience joy or elation,
specifically “joyful and happy (more specifically, feeling positive,
bright and full of activity)”. In order to get help participants get
started, they were presented with a short list of some popular
‘elation topics’. Participants were allowed to select as many of
these topics as the wished, but were encouraged to include at least
two of their own on the list.

Stage 2 was a standard mood induction technique, the Velten
MIP-E, administered in the standard way.

At Stage 3, the experimenter engaged the participant in a
short (5-7mins) discussion of one or more of the topics chosen at
phase 1. The participant was allowed to choose the starting topic
from the list and the experimenter encouraged him/her by being
empathic, energized and animated, and as enthusiastic as was
appropriate and believable.

For sadness, the technique involved the same three stages:
Stage 1 was the same as before, except that participants were
asked to list topics that made them sad and depressed, specifically
“feeling something is deeply distressing, but all you can do is find
a way to reconcile yourself to it”.

Stage 2 was a Velten procedure administered in the standard
way.

At Stage 3, the experimenter again engaged the participant in
a short (5-7mins) discussion of one or more of the topics chosen
at phase 1. During this stage of the sadness induction, the
participant’s state was monitored very closely by the
experimenter. It was important that the participants felt
comfortable enough to talk about issues that made him/her feel
sad, but the aim was not to upset participants unnecessarily. The
procedure lasted approx 45mins.

3.2 Emotion measures

Dimensional Measure: As in the previous experiment,
participants used Lang’s Self Assessment Manikin (SAM) (Lang,
1980) to describe their emotional state in terms of 3 dimensions:
pleasure, arousal, and dominance.

Categorical Measure: Participants selected up to three labels
from the same list of affective descriptors (Douglas-Cowie, et al.,
2003) as was used in the previous experiment.

3.3 Performance

Participants were professional violinists. The stimulus material
was selected music scores by J.S Bach: A unison canon extracted
from the Musical Offering, the Partita for solo violin no. 3,
Prelude and the Violin Sonata in G minor. These pieces are not
marked for expression, so that the musical interpretation could be
considered as resulting from the musician's choice or induced
state.

In experiment 1, each musician performed the canon four times,
to convey anger, sad, joy, and peaceful. These cover the basic
combinations of the major affective dimensions, arousal and
valence [6](see Table 1).

Peter et al. (2008). Workshop Proceedings Emotion in HCI — Designing for People. ISBN 978-3-8396-0089-4. 9



Table 1. the emotions in the space valence-arousal

Positive valence Negative valence

High-arousal Elation Anger

Low-arousal Peaceful Sadness

In experiment 2, the full induction technique was used to induce
each participant into the emotional states of sadness and elation.
They then played three Bach music scores.

To evaluate effectiveness, self-reported mood ratings were
collected using the Self Assessment Manikin [11] plus an
Affective Labels list [12].

4. RESULTS

The acquired data was analyzed using statistical analysis and the
use of a Max/MSP developed specifically for this analysis, which
allows to browse and visualize all the recorded signals
simultaneously and in real-time.

L - - ]
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Figure 2. Screenshot of the Max/MSP real-time visualization
patch.

Analysis on the duration time of the performance for the three
pieces played showed significant changes between the expressed
and induced emotions when compared to the neutral state. During
induced happiness, both musicians increased the tempo of the
performance (up to 18% in some cases). This was faster than
when they were asked to play expressing elation. On the other
hand, the performances where they were asked to play expressing
sadness resulted in a slower tempo than the ones after the sadness
induction procedure.

Performance duration time related to neutral state

20.00%

15.00%

10.00%

5.00%

0.00% 1

expressed sadness induced sadness

Difference (%)

-5.00%

-10.00% 1

-15.00%

-20.00%
Emotion

__I Diana M Paola
Figure 3. Changes in the duration of the performance time for
both musicians under different emotional states.
Diana's Average HR compared with Neutral State

Emotion

Expressed happiness  Induced happiness p Induced

0.00% L L
- -
-2.00%

-3.00%

-4.00%

Dif. (%)

-5.00%

-6.00%

-7.00%

-8.00%

-9.00%

-10.00%

Figure 4. Relationship of average HR during performance
compared the neutral state average HR.

The average HR during performance showed an average decrease
of 5.5% for expressed and induced happiness, while the HR for
induced sadness was almost 10% lower than neutral, and
interestingly dissimilar with expressed sadness. If we examine the
average HR with the performance’s duration time, there is no
suggestion of a relationship between tempo and HR, which could
be suggested by the increase or decrease of physical activity with
a higher or lower tempo.

Heart rate variability was examined throughout the duration of the
performance, as can be seen in figure 5 (vertical dotted lines mark
the start and end of the musical piece). A relationship between the
HR with the musical score was found in several recordings, where
specific musical figures had a correlation with the variations in
heart rate.

A similar pattern in HRV for recordings of the same emotional
state can be identified in specific musical phrases, as well as the
overall variability, which also seems to correlate between
recordings of the same conditions.
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(d)

(®)
Figure 5. HR and HRV during the performance of the same
musical piece in different emotional states. (a) Neutral (b)
Expressed happiness (c) Induced happiness (d) Expressed
sadness (e) Induced sadness.
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Figure 6. Changes in GSR associated to mistakes in musical
interpretation (top left, top right and bottom left) or difficult
sections in score (bottom right).

Both HR and galvanic skin response manifested an increase in
their level before the start of the performance for the majority of
the recordings. No correlation between GSR and the emotional
state was suggested by the results. Significant changes in GSR
level were often related to interpretative mistakes made by the
performer, or associated to difficult sections of the score (figure
6).

EMG analysis returned an increase of 15% in the right arm
tension for one of the violinists after the induced sadness
procedure, while the other musician presented an increment in
both expressed and induced sadness of 15% and 16.5%
respectively.

There was an increase of over 25% in ocular movement activity
during performances in which musicians were expressing elation
and happiness.

5. CONCLUSION

The studies have generated high-quality recordings of musicians
in states from strong emotion to purely expressive. Work is under
way on the analysis of behavior, both musical performances and
the accompanying multimodal data. These make it possible to
study how emotion is conveyed in performance, physically as
well as by sound, and the ways in which experienced and
simulated emotion differ.

Preliminary results show enough evidence to pursue similar
experiments in the future. The use of respiratory response has
shown interesting results in emotion recognition experiments [15],
and it is suggested as an additional feature to analyze in future
experiments.

A set of tools to record, process and analyze kinematic and
physiological data during musical performance is being developed
and perfected in order to assist and improve experimental
procedures in the area.
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ABSTRACT

In order for systems to incorporate emotions, a format is required
for describing them. MPEG-7 is a multimedia standard based on
XML which provides one approach for describing emotions
through its Affective Description Scheme. However, more
advanced emotion description can be enabled by extending
MPEG-7 with new and modified description tools.
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1. INTRODUCTION

Measuring, describing, and predicting the emotion related to
multimedia content is now accepted as being able to add
significant value to multimedia systems [1]. For example,
retrieving video commercials according to emotion, where
emotional content is abstracted by using a rule-based mapping of
perceptual features (e.g. motion and colour) on to emotional
categories (action, excitement, suspense, quietness, relaxation,
and happiness) [4-6]. Another example is where excitement in
video is from low-level features (including motion activity,
energy in the audio track, and the density of cuts) which are then
presented as excitement time curves [7-10]. In another approach
[3], affective features are extracted from multimedia audio content
and mapped onto a set of keywords with predetermined emotional
interpretations. These labels are then used to demonstrate a
affect-based retrieval on a range of feature films. In the ELVIS
(Entertainment-Led Video Summarisation) technique [12], video
is summarised according to the entertainment value of the content
to the user. Since emotions, attitudes or moods are likely to be
heightened in proportion to the significance of content to the
viewer at the time, the most entertaining video segments should
elicit the most significant physiological responses from a user
during viewing. This premise is used to yield candidate segments
for a stream that summarises the video. As can be seen, for
systems to work with emotions, some form of emotion description
is required. Recently, the need for a standard description scheme
has been identified [13]. Such a scheme enables a range of
benefits, such as the sharing and reuse of emotion descriptions
and the improvement of processing efficiency [14]. This paper
discusses the potential of the leading multimedia standard,
MPEG-7, for serving as a description scheme for emotion. The
next section looks at the existing Affective Description Scheme
within MPEG-7. Then, requirements for describing emotion are
considered. Finally, the potential of MPEG-7 for meeting these
requirements is discussed.

2. AFFECTIVE DESCRIPTION SCHEME

IN MPEG-7

MPEG-7 is the leading multimedia standard for describing the
features of multimedia content, based on XML, and addressing a
broad spectrum of multimedia applications and requirements.
Within its Multimedia Description Schemes (MDS) [11], the
Affective Description Scheme (DS) serves as one attempt to
standardise how multimedia systems may represent emotional
metadata. The Affective DS enables description of users’
emotional response to various types of multimedia content, such
as video segments, semantic entities (e.g. events and objects), and
so on. Numeric scores on a scale of -1.0 to 1.0 are used to
represent the relative intensity of the affective response with
respect to a specified affect type. A set of typical types is provided
by the AffectType Classification Scheme (CS) as follows:
interested, excited, bored, surprised, sad, hateful, angry,
expectant, happy, scared, storyComplication and storyShape. The
latter two refer to the intensity of complication in the storyline and
the intensity of the story plot. Typically these will be deployed on
a per scene basis. An example is given in Figure 1, which shows
the representation of the emotion ‘excited’ and the intensity of its
manifestation with respect to two content objects: a son and a
wife. In this example, excitement will generally be felt more
towards the son than the wife due to the wife giving birth.

<Affective>
<Type href="AffectTypeCS:2001“>
<Name> excited </Name>
</Type>
<Score idref=""son-id">0.8</Score>
<Score idref="wife-i1d'">0.4</Score>
</Affective>

Figure 1. Example of the use of the Affective DS in MPEG-7.

3. REQUIREMENTS FOR EMOTION
DESCRIPTION

While the approach above does provide some means for
representing emotion within multimedia systems, even enabling
reference to particular content aspects, this only applies to a
generic group of users rather than specific users. This is because
the Affective DS is specified within the ContentDescription
abstract top-level type which is used to describe multimedia
content entities (e.g. images, videos and audios) and abstractions
of multimedia content (e.g. semantic or summary abstractions); it
does not describe users. Furthermore, the Affective DS allows
only simple scores to be assigned to one or more predefined types,
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