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Welcome to CMMR 2012

On behalf of the Conference Committee, it is a pleasure for us to welcome you to
London for the 9th International Symposium on Computer Music Modeling and Retrieval
(CMMR 2012): Music and Emotions. Jointly organised by the Centre for Digital Music,
Queen Mary University of London, and the CNRS - Laboratoire de Mécanique et
d'Acoustique, Marseille, France, CMMR 2012 brings together researchers, educators,
librarians, composers, performers, software developers, members of industry, and others
with an interest in computer music modeling, retrieval, analysis, and synthesis to join us
for what promises to be a great event.

For this year's symposium, we chose the theme of Music and Emotions. Music can
undoubtedly trigger various types of emotions within listeners. The power of music to
affect our mood may explain why music is such a popular and universal art form.
Research in cognitive science has investigated these effects, including the enhancement of
intellectual faculties in given conditions by inducing positive affect. Music psychology has
studied the production and discrimination of various types of expressive intentions and
emotions in the communication chain between composer, performer and listener. Music
informatics research has employed machine learning algorithms to discover relationships
between objective features computed from audio recordings and subjective mood labels
given by human listeners. But the understanding of the genesis of musical emotions and
the mapping of musical variables to emotional responses remain complex research
problems.

CMMR 2012 received over 150 submissions of papers, music, tutorials, and demos,
and the committees chose the best of these to form a programme with seven technical
sessions, two poster sessions, two panel sessions, a demo session, three concerts, two
tutorials and a workshop. We are honoured to host the following invited speakers covering
various aspects of our theme: Patrik Juslin (music psychology), Laurent Daudet (music
signal processing) and Simon Boswell (film music composition). Ample time has been left
between sessions for discussion and networking, complemented by the evening social
programme, consisting of a welcome reception at Wilton’s Music Hall, and a conference
banquet on Thursday 21st June at Under the Bridge, which will feature a concert from the
French band BBT and a jam session, in which delegates are invited to join in.

We wish to thank Mitsuko Aramaki, Richard Kronland-Martinet and Selvi Ystad for
giving us the opportunity to host this conference and for their work selecting the
programme. We also thank our sponsors, who have generously supported the conference,
allowing us to offset some of the costs of holding a conference in pre-Olympic London,
including very busy scientific, musical and social programmes. Finally, we would like to
take the opportunity to thank all of the members of the various committees, listed on the
following pages, for their contribution to the symposium, the reviewers for their
meticulous hard work, as well as the authors, presenters, composers and musicians taking
part in the programme, without whom we would not have been able to host CMMR 2012.

We hope you enjoy the various scientific, musical and social events of the next four
days, and that your time with us in London is rewarding.

Mathieu Barthet and Simon Dixon
CMMR 2012 Symposium Chairs
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Expressive dimensions in music

Tom Cochrane,' Olivier Rosset?

! Sonic Arts Research Centre, Queen’s University Belfast
2 Centre Interfacultaire en Sciences Affectives
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Abstract. This paper reports on an experiment into musical expressivity in
which participants were asked to rate a number of short music pieces along
three dimensions correlated with emotional states; valence, power and freedom.
Results showed positive correlations between valence and the musical variables
of dissonance and noise saturation, as well as between power and the musical
variables of note sustain, tempo and reverb. More equivocal results were found
for the dimension of freedom, and the musical variable of pitch height.

Keywords: Music, emotion, dimensions, valence, power, freedom, dissonance

1 Introduction

Continuous rating studies, in which participants are tasked to provide temporally
continuous judgements of a phenomenon, are now frequently used to investigate
correlations between musical features and emotional states [9], [11], [14], [18], (see
also [6], [15] for reviews). Such studies have a distinct advantage over those which
seek only summary judgements of expressive content since it is clear that the
temporally varying nature of music is one of the main reasons it excels in the
expression of emotions, and subtle variations as pieces progress can have dramatic
effects on our sense of emotional content. It is a further advantage to utilize
judgements of specific aspects of emotions, rather than simple emotion labels (i.e.
‘happy’, ‘sad’) both because such emotion labels are too general to guarantee their
common understanding amongst multiple participants, and because pieces of music
do not only become more or less sad, but reveal inflections on those emotions in
much more subtle ways [17], [10]. As such the current study extends the continuous
ratings approach to some new musical and emotional variables.

2 Emotional Dimensions

Typically continuous rating studies employ a model of emotions based on the two
dimensions of valence and arousal, made popular by James Russell and Lisa Barrett
[1], [13]. This model is widely recognized by psychologists and other scientists
working in emotion related studies as a useful way to quantify emotions. Yet while
we agree that the model is convenient to use, we note that it has several conceptual
and practical limitations that encourage the use of alternative models, at least as a
basis of comparison. Fontaine et al. [4] use factor analysis to show that at least 4
dimensions (which they label valence, arousal, power and certainty) must be used to
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differentiate widely used emotion features (such as behavioural and feeling reports),
while Cochrane [2] emphasizes that the dimensions of arousal and valence are not
independent of one another, and therefore restrict the affective ‘space’ that can be
effectively mapped. Moreover, valence and arousal are not capable of distinguishing
even some of the most common negative emotions such as anger, panic and disgust.

Often a third dimension of ‘power’ or ‘control’ is recognized in emotion theories,
and so this dimension has been used here as an alternative to arousal. Cochrane [2]
also advocates the use of the dimension of ‘freedom’, since it is ambiguous whether
power refers to a state of great strength or energy, or the ability to do what one wants.
In common emotion episodes such as anger, these two aspects can be distinguished,
since anger is typically a state of great strength or energy, while also involving a
sense of constraint. In contrast, an emotion like joy may involve a sense of both great
power and freedom. As such a dimension of freedom, specified here as the openness
of the world to one’s goals, is an important aspect of emotional experience and
behaviour and may be usefully applied to our judgements of musical expressivity. At
any rate, the use of additional dimensions against which to rate musical samples helps
to provide a control for ratings along more popularly used dimensions.

Overall then, three dimensions of valence, power and freedom were employed in
this study. Care was also taken to ensure that participants are provided with clear
definitions of these dimensions (reproduced in table 1 below).

Table 1. Definitions of the emotion dimensions used in this study, as provided to participants.!

Dimension Definition provided

Valence By ‘positive’ and ‘negative’ character we mean whether the
music sounds like a good/bad or pleasant/unpleasant feeling or
seems to go with a situation that one would approach or avoid.

Freedom By ‘free’ we mean whether the music sounds like a feeling of
being able to do things or being open to the world as opposed to
'constrained' where one feels blocked or prevented from acting
or shut off from the world.

Power By ‘powerful’ and ‘weak’ we mean whether the music sounds
like a feeling of energy/lack of energy or strength/weakness or
seems to go with a situation where one is powerful or weak.

3 Method

A flash-based programme was developed by Olivier Rosset, enabling participants to
provide continuous ratings of a short piece of music along a single specified
dimension. Such a single dimension rating system contrasts with that of Nagel [12]
and others, which tasks participants to rate two dimensions simultaneously, but which
may not be practical when employing independent and non-standard dimensions, as in
this study. Use of flash also allows participants to perform the study online. In this
case participants used the computer mouse to adjust the vertical height of a line which

! These definitions were also translated into French by Kim Torres Eliard, though in the end
only 3 francophone participants were enlisted. The translated text is available on request.
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