\2&'3 \\\
NN
AN

/. Proceedings
A SysMUS 2 oI5

06-08 June, 2018 | Conservatorio da
UFMG | Belo Horizonte

musica.ufmg.br/sysmus2018

Y 208
Federal University of Minas Gerais SgSMUS

State University of Minas Gerais Bels HorlZonte * Brasil



SysMus18

Proceedings of the 11th International Conference
of Students of Systematic Musicology

Editors:
Davi Alves Mota
Tairone Nunes Magalhaes

Cover design:
Débora Line

Belo Horizonte, Brazil
June 6-8, 2018



Sponsors

MINAS
GERAIS

GOVERNO DE TODOS

UFmG

UNIVERSIDADE
DO ESTADO DE MINAS GERAIS | uemc
CONSERVATORIO-UFMG Programa de Pés-Graduacao

Stricto Sensu Mestrado em Artes

SMPC sempre:

SOC|ety f0r MUS|C Society for Education, Music
Perception and Cognmon and Psychology Research

@ CNPq ®

Conselho Nacional de Desenvolvimento

Cientifico e Tecnoldgico C A P E S




Contents

Sponsors i
Preface iv
Organizing Committee v
Conference Chairs . . . . . . . . . . . . . . e v
Members . . . . . oL e v
Senior AdVISOTS . . . . . . . . e e e v
Editors. . . . . . v
Scientific Committee vi
Chair of the Scientific Committee . . . . . . . . . ... ... ... ......... vi
Reviewers . . . . . . . . . e e vi
Paper Session I — Systematic Musicology / Music Perception 1
Evolution of timbre diversity in a dataset of Brazilian popular music: 1950-2000
— Borges, R. et al . . . . . . . . e 1
Effort in gestural interactions with imaginary objects in the context of Dhrupad
vocal improvisation — Paschalidou, P. etal . . . . . . . . . .. ... ... .... 5
Analysis of the sonority: an approach based upon the performance — Bragagnolo,
B.oetal ... . e 10
Textural layers and polyphonic timbre links in Electronic Dance Music — Marchi-
ano, M. et al . . . . . . e 15
Paper Session II — Music and Culture 19
Masculinity, Paganini, and the Viola: Towards a Queer Viola Performance of
Paganini’s 24 * Caprice — Clark, K. . . . . . . . ... ... ... ... ..... 19
Looking/Sounding Androgynous: An Analysis of Tomboy Body/Voice Aesthetics
in East-Asia Taking Denise Ho as Example — Dai, Y. etal . . . . . . .. .. ... 24
Paper Session III — Music Information Retrieval / Musical Acoustics 29
Audio-to-MIDI Similarity for Music Retrieval — Gorodscy, F. et al . . . . . . .. 29
Evaluating Melodic Encodings for Use in Cover Song Identification — Wickland,
D.etal ... . . . e 34
Assessing the acoustic properties of a woodwind instrument that cannot be played
—Bowen, D. . . . . . .. 39
Interdisciplinary perspectives on playing an instrument: Does the shape of a
recorder mouthpiece influence the timbre? — Nordblom, N. etal . . . . . . . . .. 48
Paper Session IV — Music Technology 52
A sonification approach to Music visualization — Bodo, R. etal . . . . . . . . .. 52

Musical App in Hypersensitivity to Sounds in Neurodevelopmental Disorders:
Applicable Strategies — Gomes, D. et al . . . . . . . ... ... ... 58

ii



Augmented Charango: An Instrument for Enriching the Andean Music Social

Role — Arango, J. et al . . . . . . . . . e 66
Paper Session V — Music Theory and Analysis / Music Psychology 72
Stockhausen’s Struktur und Erlebniszeit: Conceptual Implications in Contempo-

rary Music Analysis — Silva, R. . . . . . . . . .. 72
Combining Automatic Segmentation and Symbolic Analysis based on Timbre
Features - A Case Study from Ligeti’s Atmospheeres — Simurra, I. et al . . . . . 76
Between sound and movement in embodied tango performance. Implications for
the study of the performative style in tango. — Bel, D. etal . . . . . .. ... .. 80
Paper Session VI — Music Cognition 88
Evaluation of music cognition in children and adolescents with attention-deficit/hy-
peractivity disorder — Silva, M. et al . . . . . . .. ... Lo 88
Effects of altered auditory feedback on the temporal control of discrete and con-
tinuous movements — Braun Janzen, T. etal . . . . . . . . .. ... ... . ... 94
The Effect of Hand Shape Familiarity on Guitarists’ Perceptions of Sonic Con-
gruence — Phillips, K. et al (Abstract only) . . . . . . ... ... .. ... ... . 100
Paper Session VII — Music Therapy 101
Reliability inter examiners of the Brazilian version of the Nordoff Robbins Scale
Musical Communicativeness — André, A. et al . . . . . . . . . .. ... .. .. 101
It’s not just the music: Impact of the environment and individual differences on
music medicine in pain settings — Howlin, C. et al . . . . . . . . ... ... ... 106
Poster Session I 115
Choro Maranhense. A Biographical and Ethnographical Study of an Identity in
Maranhdo — Neto, R. et al . . . . . . . . . . . . . . . . . e 115
Listening to Interactions: The Relationship Between Streams in Mixed Electroa-
coustic Music — Tuchtenhagen, D. . . . . . . . . . . . . . . ... .. ... 120
Moving Towards Synthesis: The Incorporation of Technology in Music Through
a Case Study of The Flute — Lopez, G. . . . . . . . . . .. .. ... ... ..... 126
Mutationen IIT From Claudio Santoro: A Case Study of Analysis and Reinter-
pretation of a Mixed Piece — Sousa, F. etal . . . . . . .. .. .. ... ... .. 132

On Trevor Wishart’s Musical Trade-Offs: Compositional Goals, Material’s Selec-
tion and Suitable Sound Processes Supporting the Listener Perception. — Martins,

O 137
Poster Session 11 145
Brazilian musicologies: resources, approaches and designations — Novaes, F. . . . 145
A Musical Analysis of Mutantes’ Balada do Louco — Oliveira, J. . . . . . . . .. 151
Comparative Analysis as a Tool to Identify Aspects of Electroacoustic Music
Composers Language — Cassaro, D. et al . . . . . . . . . .. ... ... ...... 158
Dmitri Shostakovich and Gyorgy Ligeti Strings Music Textural Similarities —
Oliva, C. . . . . . e e 161
Poster Session 111 167
Awé and Spectacularization: The Differential Line. — Fischer, D. . . . . . . . .. 167
Apropriation and Inappropriate Tradition in the Practices of Sampling at Rap
Music in the City of Belo Horizonte — Brasil, M. . . . . . . . . . ... ... ... 170

Aesthetic Judgments and Musical Awe: Linking Appraisal Models and the BRECVEMA
framework — Peck, L. (Abstract only) . . . . . ... ... ... ... 176

iii



Preface

SysMus (International Conference of Students of Systematic Musicology) is a series of confer-
ences organized by students for students. In 2018 it was held for the first time in Latin America,
from June 6th to 8th, in the city of Belo Horizonte, Brazil. The conference was organized by
members of the laboratory CEGeME (Center for Studies on the Musical Gesture & Expression),
located at the School of Music of the Federal University of Minas Gerais (UFMG), and members
of the Post-graduate Program in Arts at the State University of Minas Gerais (UEMG).

In 2018, the conference received a total of 60 submissions from 85 authors, originated from
47 universities from 17 different countries. The scientific committee was responsible for 235
anonymous reviews, and was composed by researchers, postdocs and PhD students. During the
event there was a total of 21 paper presentations and 12 poster presentations.

On behalf of the SysMusl18 Organizing Committee, we would like to thank all those who
supported the conference: our Supervisors, Luiz Naveda and Mauricio Loureiro, for the guidance
and support throughout the planning process; the SysMus Council, specially Manuela M. Marin
for the encouragement and confidence; our sponsors — Sempre (Society for Education, Music and
Psychology Research), for the kind provision of travel grants for many students who attended to
the conference; the Graduate Program in Music at UFMG, specially the program coordinator,
Prof. Luciana Monteiro de Castro Silva Dutra, for the promptness in helping us to make
SysMus18 a great conference; the Graduate Program in Arts at UEMG; Conservatério UFMG;
SMPC (Society for Music Perception and Cognition); CNPq and CAPES, Brazilian agencies
for foment of research, for the provision of the research scholarships to some members of the
organizing committee. We also want to thank our invited speakers Andre Holzapfel, Juan Pablo
Bello and Mauricio Loureiro for the great speeches they gave, and for accepting our invitation.

Tairone Magalhdes & Aricia Ferigato
SysMus18 Conference Chairs
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EVOLUTION OF TIMBRE DIVERSITY IN A DATASET OF BRAZILIAN
POPULAR MUSIC: 1950-2000

Rodrigo Borges
University of Sdo Paulo
rcborges@ime.usp.br

ABSTRACT

In this paper we discuss a method for assessing the tem-
poral evolution of timbre diversity in an annotated dataset,
and apply it to a collection of Brazilian music from the
1950’s to the 2000’s. Previous work have explored audio
analysis for measuring the variety of acoustic features or
the stylistic evolution in American Popular Music in the
period 1950-2010. We aim in this study to verify up to
what point a similar methodology could be applied to a
considerably different dataset (Brazilian popular music) in
a comparably long period (1950-2000). The measure of
timbre diversity, based on Shannon’s entropy function, dis-
plays its lowest value for 1950-1955, abrupt decaying from
1975 to 1990 and an increasing trend from this point until
2000.

1. INTRODUCTION

Empirical musicologists relate the recent availability of large
collections of digital music with a more scientific approach
to music history [1, 2]. Digital audio allows acoustic de-
scriptors to be extracted automatically and to be applied
in many tasks in the field of Music Information Retrieval
(MIR) [3]. We propose using acoustic descriptors to ana-
lyze the evolution of timbre diversity in a dataset of Brazil-
ian popular music.

Among all music dimensions, timbre is the one which re-
sists most formalization attempts, being frequently defined
by opposition, as the sound quality which is not pitch, not
intensity and not duration; it is informally referred to as the
sound color, or more objectively as associated to the spec-
tral composition and its dynamic variations [4]. For prac-
tical purposes and Music Information Retrieval tasks, the
acoustic descriptor named Mel Frequency Cepstral Coef-
ficients (MFCCs) is the most frequent timbre-related char-
acteristic extracted from music sound signals, and will be
addressed in the following sections.

We attempt to express timbre diversity as a measure of
how these acoustic descriptors are distributed through all
possible regions in an MFCC representation space, for each
group of songs belonging to the same period. Periods with
higher timbre diversity should display MFCC distributions

Copyright: © 2018 Rodrigo Borges et al. This is an open-access article distributed

under the terms of the Creative Commons Attribution 3.0 Unported License, which

permits unrestricted use, distribution, and reproduction in any medium, provided

the original author and source are credited.

Marcelo Queiroz
University of Sdo Paulo
mgz@ime.usp.br

that span many regions, whereas periods of low timbre di-
versity should display highly concentrated MFCC distribu-
tions.

We use Serra et al [1] and Mauch et al. [2] as references
for our work, and aimed to verify to what extent their method-
ology can be reproduced in a different dataset distributed
in a period of comparable length, namely the dataset “100
greatest Brazilian music records” [5] comprising Brazilian
popular music from the 1950’s to the 2000’s, compiled by
the specialized music magazine Rolling Stone in 2007.

The text is structured as follows. In the next section we
present the two studies taken here as a basis, focusing on
how they deal with the timbre dimension. The method-
ology for measuring timbre diversity evolution is then de-
tailed, comprising the dataset description as number of re-
cords, artists, years and songs; feature extraction; code-
word representation and diversity measurement. Results
are presented, discussed and compared to the ones in the
literature. Conclusions and future work are presented in
Section 5.

2. RELATED WORK

Serra et al. [1] analyze harmony, timbre and loudness de-
scriptors extracted from 464,411 distinct music recordings
from a public collection known as the “million song dataset”,
using recordings from 1955 to 2010. They calculated code-
word representations for harmony and timbre, and use a
power law model for expressing the diversity of the distri-
bution of these features over the years. The idea behind
this method is to assume codewords as representatives of
particular harmonic or timbre structures, and to associate
higher degrees of diversity to samples with a more bal-
anced distribution: e.g. if songs from a specific year use
diversified harmonic and timbre combinations, this distri-
bution should be more balanced, but if these songs use only
relatively few of them, then the distribution will be more
concentrated towards fewer codewords, i.e. it would be
less balanced.

In order to take feature successions into account, the au-
thors also proposed modeling each song using transition
networks, where each node represents a codeword and each
link represents a temporal transition. The measures of av-
erage shortest path length, clustering coefficient and assor-
tativity with respect to a random network, were interpreted
in terms of higher or lower diversity of harmonic and tim-
bre elements. For the specific case of timbre, the diver-
sity rate reached its peak in the year 1965, and started to
decrease from there. Despite interesting evolutionary ob-
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servations, such as the “loudness race”, corresponding to a
constant increase in the loudness level over the years, or the
timbre diversity peak value happening in the year of 1965,
the authors point out to a general lack of significant statisti-
cal trends in the evolution of harmonic or timbre elements
in contemporary western popular music in the period con-
sidered.

Mauch et al. [2] investigated the “US Billboard Hot 100”
between 1960 and 2010, aiming to measure musical di-
versity and evolution of disparities, as well as demonstrat-
ing quantitative trends of harmonic and timbre properties.
As motivation cues, the authors asked three questions, to
be answered during the analysis: (1) did North American
popular music variety increase or decrease over time?; (2)
were evolutionary changes continuous or discontinuous?;
and (3) if they were discontinuous, when did discontinu-
ities occur?

They chose to represent the acoustic properties in a fash-
ion similar to the previous authors, but using the term zop-
ics instead of codewords. 16 topics were calculated, 8
based on MFCC (for timbre-related aspects) and 8 based
on Chroma (for harmony-related aspects). Topics were cal-
culated with a hierarchical generative model named Latent
Dirichlet Allocation (LDA).

Having calculated timbre and harmonic topics for each
song, it was possible to study the evolution of topics over
the years. Authors also had access to expert-based annota-
tions, that made possible the association of semantic infor-
mation to each topic, for example ’drums, agressive, per-
cussive” in the case of a particular timbre topic, and “nat-
ural minor” for a harmonic topic. Temporal evolution in
the frequency of some topics revealed clear trends, as for
example the topic named “energetic, speech and bright”,
that starts increasing in occurrence from 1980 on.

Four measures of diversity are presented by [2]: the first
measure is simply the number of songs in each time period,
used to verify that other diversity measures are not affected
by the size of a subsample. The second measure accounts
for the year-wise diversity of acoustic style clusters in the
data. The third is the effective number of music topics for
each year, averaged across the harmonic and timbre topics.
The fourth corresponds to disparity, or the variety of mea-
surements in the matrix of principal components derived
from the topics.

By using the Kmeans clustering algorithm, authors esti-
mated that 13 clusters would better separate data in terms
of the distribution of topics. These clusters are associated
to musical styles and their evolution over the years is dis-
cussed. A Self Similarity Matrix was also calculated to
assess topic distribution over the years, by computing the
similarity between topic distribution of different time pe-
riods. This matrix was used to detect discontinuities, that
according to these authors took place specially in 1983 and
1991.

3. METHODOLOGY

In order to verify to what extent the methodology applied
in [2] can be reproduced in a different dataset we adapted it

1960
1965
1970
1975
1980
1985
1990
1995
2000
2005

o n
N n
[} [}
— —

Figure 1. Distribution of songs over the 5 year periods .

to our music collection as explained in the following sub-
sections.

3.1 Dataset

The dataset consists of 100 records released from 1950 to
2000, by 60 artists, summing up 1199 songs elected by
the specialized music magazine Rolling Stone as the 7100
greatest Brazilian music records list” [5]. This collection
was published as representative of the opinions of 60 music
researchers, producers and journalists, based on how influ-
ential they thought these records were to others artists.

Since the number of songs in each 5-year period is very
unbalanced (see Figure 1), we selected random subsam-
ples based on the period with the least number of songs,
in order to allow for a more stable comparison. A table
with all artist names, number of records, number of songs
and number of years spanned by each artist in the dataset
is presented in Table 1.

3.2 Timbre Feature Extraction

Mel frequency cepstral coefficients (MFCCs) were origi-
nally developed for automatic speech recognition and were
later found to be useful for music information retrieval [3].
Even though timbre as a concept is very hard to define,
since it encompasses many acoustic dimensions, MFCCs
captures relevant timbre-related acoustic characteristics of
the signal spectrum, and were also used in our reference
work [2].

MFCC data were extracted with the Librosa library ! us-
ing 13 coefficients, windows of 2048 samples and 75%
overlap between windows. That sums up to 10.844.508
frames extracted for the whole dataset.

3.3 Codeword Representation

Codeword Representation is a technique for representing
high cardinality data, allowing data to be clustered in fewer
groups of similar elements, and representing each sample
as a histogram. The first idea behind this technique is to

Uhttp://github.com/librosa/librosa
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Figure 2. The entropy calculated in bits for each 5-year
period.

apply unsupervised clustering techniques (e.g. Kmeans)
to estimate how many clusters would ensure that the data
can be well separated. In our case we used 10 clusters to
represent all MFCC arrays extracted from all songs. At
this point each MFCC is identified as belonging to one of
the 10 clusters, and each song can be seen as a temporal
succession of transitions betweens clusters. These transi-
tions are counted for each song, ending up with a histogram
indicating its distribution of MFCCs over the 10 clusters.
The histograms are normalized with respect to time and
become the Codeword Representation of each song.

3.4 Diversity metric

According to Mauch et al. [2], maximum diversity is achie-
ved when frequencies are uniformly distributed in the his-
togram, and minimum diversity corresponds to all MFCCs
belonging to a single cluster. As suggested by these au-
thors, we take Shannon’s entropy function as a measure
of diversity. The average proportion of frames over each
cluster g for a given 5-year period is given by

q:(ﬁaj?a"'aqio)- (1)

We calculate the diversity defined as

10
Dexp(Zq‘ilnq_i> @)
=1

The maximum entropy value is attained when all ¢; are
equal and D = 10. The minimum value occurs when only
one cluster is represented, and D = 1.

4. RESULTS

In Figure 3 it is possible to notice how the probabilities are
distributed over the decades (horizontal axis) and over the
clusters (vertical axis). There are periods when these prob-
abilities are more uniformly distributed through all clusters
(1970, 1975,1980), in contrast to periods when they are
much more concentrated in fewer clusters (1950,1985,1990).
It also possible to see clusters that present almost constant
proportion over the decades, as the case of the cluster num-
ber 8, in opposition to cluster 7 that presents a peak in 1950
and then decays with time.

Another visualization in the right side of Figure 3, with
the same values from the previous matrix but with columns

and rows sorted by similarity. Two dendrograms are pre-
sented as representing the similarity of periods (columns)
and clusters (rows), the tree-like grouping is built from eu-
clidean distances between elements of the array. The clos-
est periods, as indicated in the upper dendrogram, are 1970
and 2000, followed by the next most similar pair, 1965 and
1990. 1950 is considerably different when compared to all
other periods.

The entropy is then calculated for each group of songs of
the set and the results are shown in Figure 2. 1975 pre-
sented highest degree of diversity when compared to the
other periods, 1950 presents the lowest one.

Mauch et al. [2] applies a similar measurement of diver-
sity in a similar period of time, but mixing timbre and har-
monic features, and finds the lowest value in 1985. After
then it starts to increase and reach its highest value around
2000 for the case of American Popular Music, similarly to
what was presented here.

5. CONCLUSIONS

We applied a part of the methodology from Mauch et al. [2]
while trying to transpose the same analysis to a differ-
ent music dataset. The results of the entropy-based diver-
sity metric bring interesting trends for discussion, which
might lead to interesting musicological interpretations and
insights.
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Figure 3. Left: Probabilities of each cluster summed for each 5-year period. Right: Matrix with the probabilities distributed
over the clusters and over the 5-year periods, sorted by similarity between columns and rows. The two dendrograms (top
and left) indicate the euclidean distances between periods and clusters, respectively.

ID Artist #records | #songs || ID Artist # records | # songs
0 Caetano Veloso 6 55 31 Japiter Maca 1 14
1 Gilberto Gil 5 48 32 Nélson Cavaquinho 1 13
2 Os Mutantes 5 44 33 Secos e Molhados 1 13
3 Roberto Carlos 4 48 34 Itamar Assumpcio 1 13
4 Jorge Ben 4 45 35 Blitz 1 13
5 Gal Costa 4 38 36 Elizeth Cardoso 1 13
6 Tim Maia 3 42 37 Tom Z¢é 1 12
7 Racionais Mc’s 3 32 38 Angela Rord 1 12
8 Jodo Gilberto 3 30 39 O Rappa 1 11
9 Tom Jobim 3 30 40 RPM 1 11
10 | Chico Science/Nag¢do Zumbi 2 37 41 Erasmo Carlos 1 11
11 Sepultura 2 32 42 | Os Paralamas Do Sucesso 1 11
12 Milton Nascimento 2 32 43 Ultraje a Rigor 1 11
13 Los Hermanos 2 29 44 Maria Bethéania 1 11
14 Raul Seixas 2 27 45 Luiz Melodia 1 10
15 Mundo Livre S/A 2 27 46 Moacir Santos 1 10
16 Titas 2 26 47 Arnaldo Baptista 1 10
17 Marisa Monte 2 25 48 Banda Black Rio 1 10
18 Cartola 2 24 49 Novos Baianos 1 9
19 Legido Urbana 2 23 50 Rita Lee & Tutti Frutti 1 9

20 Jodo Donato 2 22 51 Gilberto Gil; Jorge Ben 1 9

21 Paulinho da Viola 2 22 52 Arrigo Barnabé 1 8

22 Elis Regina 2 22 53 Aracy de Almeida 1 8

23 Ira! 2 20 54 Joao Gilberto; Stan Getz 1 8

24 Chico Buarque 2 20 55 B. Powell; V. de Moraes 1 8

25 Dorival Caymmi 2 14 56 Egberto Gismonti 1 8

26 | N.Ledo; Z. Kéti; J. do Vale 1 23 57 | Caetano; Gal; Gil; Mutantes 1 2

27 Doces Barbaros 1 17 58 | Caetano Veloso;Gilberto Gil 1 1

28 Raimundos 1 16 59 | Caetano Veloso; Gal Costa 1 1

29 Walter Franco 1 14 60 Nara Ledo 1 1

30 Elis Regina; Tom Jobim 1 14

Table 1. ID, artists, number of records and songs present in the database. We have gathered different names used by the
same artists: e.g. Tom Jobim = Antdnio Carlos Jobim; Os Mutante = Mutantes; Jorge Ben Jor = Jorge Ben
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EFFORT IN GESTURAL INTERACTIONS WITH
IMAGINARY OBJECTS IN THE CONTEXT OF
DHRUPAD VOCAL IMPROVISATION

Stella Paschalidou

Dept. of Music Technology &
Acoustics Eng., TEI of Crete,
Greece
pashalidou@staff.
teicrete.gr

UK

ABSTRACT

This paper examines relationships between the voice and
the ecological knowledge of how the human body moves
when interacting with objects of the environment in the
context of Hindustani vocal music. In the Dhrupad genre
of singing improvisation vocalists often appear to engage
with melodic ideas by manipulating intangible, imaginary
objects with their hands, such as through stretching, pull-
ing, pushing etc. Our main focus is on how much effort
each of such gestures is perceived to require and whether
and how this is linked to its melodic counterpart.

The work makes use of both qualitative and quantitative
methods in a sequential order on original recordings of
interviews, audio-visual material and 3D-movement data
of Dhrupad vocal improvisations. Findings indicate that
there is a certain level of consistency in gesture-sound
links despite flexibility caused by idiosyncratic move-
ment patterns of individuals. Different schemes of cross-
modal associations were revealed for the singers ana-
lysed, that depend on the pitch space organisation of me-
lodic modes (ragas), the mechanical requirements of
voice production, the macro-structure of the (alap) im-
provisation and morphological cross-domain analogies.
Results further suggest that a good part of the variance in
both physical effort and gesture type can be explained
through a small set of sound and movement features.

1. INTRODUCTION

1.1 Background

The current paper takes an embodied approach in the
analysis of Dhrupad vocal improvisation. Dhrupad is a
sub-genre of Hindustani music that relies heavily on im-
provisation, which is rule-based and conforms to the
‘raga’ (modal) system. The notion of a raga as a move-
ment in a melodic pitch ‘space’ [1] is also accompanied
by smooth hand movements in the real space (deliberate
or unconscious).
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It is often the case that listeners and performers alike
will report that they experience virtual worlds of forces in
motion in relation to music and sound [2, 3]. In fact, in
Hindustani music (and the Dhrupad genre in particular)
singers make a frequent use of linguistic expressions for
motor-based metaphors alluding to the sensation of a re-
sistive force that the agent (the performer) needs to fight
against. Additionally, during vocal performances singers
seem to engage with the melody and its intricate qualities
by employing and manipulating imaginary objects. They
stretch, pull, push, collect, throw and execute other
movements, whereby they appear to be fighting against or
yielding to some imaginary resistive force. Although the
object is not real, we observe them executing repeated
patterns of bi-manual effortful gestures, comprising grip-
ping (closing the hand), action and releasing phases [4].

We consider such voluntary imitations of interactions
with real objects (that would not necessarily produce any
sound) of particular interest to embodied music cognition
research, as it has been previously argued that musical
thinking is grounded in the ubiquitous patterns of actions
we possess through our ecological knowledge of interact-
ing with objects of the real world [5, 6]. Such Manual
Interactions with Imaginary Objects (that we will call
MIIOs) offer a special case where the hands—although
free to move (see previous studies on free-hand sound
tracings [7, 8]—are deliberately constrained by the con-
ception of an object. On the other hand, due to the ab-
sence of a real mediator, they may allow significant cog-
nitive processes to be revealed, that are associated with
more fundamental concepts than unequivocal mechanical
cross-modal couplings of a particular instrument.

1.2 Aim

The current paper offers a systematic examination of
whether and how the kinaesthetic sensation of effort that
is conveyed through movement during MIIOs relates to
the voice in Dhrupad vocal performances. In other words,
the paper explores whether the link between gestures and
sound seems to reside in the interaction possibilities and
the levels of effort that these virtual objects afford [9]
according to their physical properties, such as viscosity,
elasticity, weight, friction etc. Effort is understood here in
its common usage, which reflects our understanding of
how hard a person must work, either mentally or physi-
cally, in order to achieve an intended goal. Although ef-
fort in music has often been regarded as an important
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aspect of both listening and performing [10], systematic
approaches to its role have been limited [11].

Singing gestures have drawn little attention in the field
of embodied music cognition, although there is a growing
body of work on Hindustani music (e.g. [12, 13, 4, 14,
15]). None of the existing works has however studied the
Dhrupad genre and none has dealt with MIIOs and their
perceived levels of effort. Dhrupad singing offers a dis-
tinctive case for studying underlying links between sound
and effort, as it exhibits easily identifiable imitations of
real manual interactions with objects and a plethora of
smooth melodic glides (mind) where notes are ap-
proached with a sense of pitch continuum, which makes it
a good case for studying the non-discrete nature of the
mechanics of gestures. It is also a suitable case of music
making due to the strikingly slow melodic progression
and the rigour and precision of intonation by singers. Fi-
nally, the 'oral' way of music transmission means that
students do not rely on written notation, which allows the
transmission of embodied knowledge through direct visu-
al engagement of disciples with their teachers during
teaching sessions. However, physical metaphors in musi-
cal thinking are not a Dhrupad exclusivity [1] and there-
fore, despite the specificity of the genre, the paper aims to
address concerns in the study of gesture-sound relation-
ships that are of interest to the wider research community
of embodied music cognition and thus outcomes may be
extended to other music lineages.

2. METHODOLOGY

The work combines qualitative and quantitative methods
applied on original recordings of interviews, audio-visual
material and 3D-movement data (using a 10-camera
Optitrack passive marker system) of vocal improvisations
by fourteen vocalists of the same music lineage (all stu-
dents of Zia Fariduddin Dagar, including the maestro
himself). Real recordings of performances were chosen
rather than designed laboratory experiments of subjects
responding to stimuli, in order to reveal robust gesture-
sound links that vocalists may have established over
years of practice rather than spontaneous responses to
stimuli by listeners. These performances were collected
for the specific study in domestic spaces in India (2010-
2011). In order to avoid the metrical structure and the
lyrical content of the later stages of the performance and
only concentrate on melodic factors, only the slow non-
metered section of the improvisation (alap) was used,
which is sung to a repertoire of non-lexical syllables. The
qualitative part of the analysis includes a thematic analy-
sis of interview material by six vocalists and a video ob-
servation analysis of four vocalists. The quantitative part
of the analysis involves the development of mathematical
descriptions for the classification of MIIOs and the infer-
ence of effort levels by fitting (linear) models to a small
set of movement and sonic features for two of the per-
formers.

The thematic analysis of interview material aimed to
reveal cross-modal concepts embedded in explicit and
implicit knowledge by the interviewees and also to

ground the coding scheme that was later developed dur-
ing the video analysis stage. The analysis glso intended to
highlight the importance of visual and motor imagery in
the conception of music as movement by musicians and
to concentrate in particular on how the extension of the
body through imaginary objects and materials may be
facilitating engagement with melodic ideas. The inter-
view material was therefore collected and thematic analy-
sis was applied to recurrent sensorial and pictorial de-
scriptors (adjectives, verbs and nouns) of motor-based
metaphors and performer-object interactions when talking
about sound and music.

The video observation analysis was performed in the
ANVIL annotation environment and it aimed to use third-
person observations in order to identify and classify types
of MIIOs and melodic motives, to find recurrent gesture-
sound associations and to draw some first conclusions
about the level of consistency in their co-appearance for a
single or across performances. The coding scheme was
informed by findings of the previously conducted themat-
ic analysis but mainly emerged in ANVIL progressively
during multiple viewings of the video footage for each
individual performer/performance. This was done by vis-
ually identifying, segmenting, labeling and classifying
repeated patterns of (90) manual gesture events that al-
lude to MIIOs. These gestures were also annotated in
terms of melodic movement type, pitch interval, octave
range, sung syllable and melodic context (intention of the
melody in moving towards the tonic immediately after
the annotated phrase) of their melodic counterpart, as
well as in terms of amount of effort (on a scale between
0-10, 0 being the highest) that each gesture was perceived
to require. The most prominent gesture types varied be-
tween stretching an elastic object and pulling or pushing
away a rigid object. An inter-coder validation of gesture
class annotations was also carried out by two professional
dancers/choreographers for one of the performances, in
order to assess whether the annotations of the main coder
could be considered reliable. Finally, a gesture-sound
association analysis was conducted in order to identify
recurrent associations between categorical aspects of the
hand movements and the voice.

The quantitative part of the analysis aimed at exploring
whether it would be possible to computationally infer the
visually annotated effort levels and gesture classes (in
terms of interactions with elastic (stretching, compress-
ing) versus rigid (pulling, pushing-away, collecting,
throwing) objects) based on a small set of movement and
sound features extracted from the captured material. This
stage of the analysis also aimed to examine to what extent
models might mostly reflect idiosyncratic elements of
gesturing or more generic gesture-sound links shared
across vocalists. Therefore, two sets of linear models
were devised, those which best fit to the data of each in-
dividual performer (describing rather idiosyncratic as-
pects of gesture-sound links for each vocalist) and those
that—despite their lower goodness of fit—overlapped to
a greater extent across performers (displaying a more
generic power over performers). Models considered as
best fitting were those that displayed the best trade-off
between model accuracy, compactness and simplicity in
interpretation. The models were developed for the per-
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formance of Afzal Hussain in raga Jaunpurl (scale:
1,2,63,4,5,b6,b7, 18 minutes) and that of Lakhan Lal Sa-
hu in raga Malkaun$ (scale: 1,b3,4,b6,b7, 23 minutes).
The explorative character of this process meant that a
considerable part of the process involved finding a set of
most important descriptors to fit the models to. Initially,
the (15) most relevant gesture and audio features reported
in [16] on sound-tracing experiments were used, but then
a number of alternative motion/acoustic variables was
progressively added as to raise the goodness of fit while
retaining the compactness of the model. These were high-
level statistical global measures (such as mean, SD, min,
max) computed from a number of time-varying audio and
movement features that derived from the raw data. Alt-
hough far more sophisticated features may be probed,
derivatives of position coordinates were chosen as they
have proven to be robust and pertinent in other music
performance contexts [17] and in sound tracing experi-
ments [18, 19, 20].

3. RESULTS

Interview analysis revealed a high visual element in the
conceptualisation of music and a heavy use of motor-
based metaphors expressed through physically inspired
linguistic descriptors that allude to the sensation of resis-
tive forces a performer needs to fight against, such as
elasticity/stretching, pressure/pushing, weight/lifting and
friction/scratching. These recurrent descriptors were or-
ganised in meaningful ways in order to inform the coding
scheme of the video analysis in later stages. The trans-
mission of musical knowledge through visual engage-
ment and imitation of gestural habits between teachers
and disciples was also acknowledged, not perhaps as ex-
act replicas but in terms of shared movement qualities.
Some vocalists made even explicit statements about cate-
gorical gesture-sound associations.

The association analysis carried out between categorical
aspects of gesture and voice during the video analysis
stage resulted in a consistent link that is shared between
performers and mainly reflects shared cross-modal mor-
phologies. However, a few other modes of association
where also revealed, such as a strong link between inter-
action type and effort level, with the stretching gesture of
an elastic object requiring higher levels of effort than
pulling/pushing away a rigid object, as well as a strong
link between specific types of gestures with specific pitch
areas of the raga and with the melodic context (the inten-
tion of the melody to ascend to or towards the tonic) in
the case of Afzal Hussain.

By using the manual annotations of the preceding
video analysis as ground-truth responses—or other words
the correct output values—a number of compact linear
models were devised in the quantitative part of the analy-
sis, according to which the null-hypothesis that voice and
gesture are unrelated was rejected. By using a small set
(of four or five) non-collinear movement and sound fea-
tures it was possible to estimate a good part of the vari-
ance in gesture classification and effort inference.

3.1 Idiosyncratic schemes

3.1.1 Effort level inference

Differing idiosyncratic schemes of associating effort with
acoustic and movement features were identified, that are
based on the pitch space organisation of the raga as well
as the mechanical requirement for producing the voice.
Hussain: The use of 5 non-collinear audio and movement
features yielded a good fit of about 60% (R”adj). Accord-
ing to this model, higher effort levels are required when
the hands move slower and further apart and exhibit a
larger speed variation. These are accompanied by melod-
ic glides that start from lower degrees and ascend to
higher degrees of the raga scale in the range of an indi-
vidual octave, thus they are considered to be associated
with characteristic qualities of the specific raga.

Sahu: The use of 4 non-collinear audio and movement
features yielded an adequately good fit of about 44%
(R%adj). According to this model, higher bodily effort is
required for hand movements that exhibit a larger varia-
tion of hand divergence (speed in moving the hands fur-
ther apart) and a strong onset acceleration. They are ac-
companied by larger melodic glides that ascend to higher
maximum pitches, thus reflecting the increased mechani-
cal requirement of voice production. This may also be
reflecting the gradual ascent towards the pitch climax of
the alap macro-structure.

3.1.2 Gesture classification

Different modes of gesture class association with acoustic
and movement features were revealed, especially with
pitch regions of particular interest for the specific raga
and analogous cross-domain morphologies.

Hussain: The use of 5 non-collinear audio and movement
features in the logistic models that were developed yield-
ed a high classification rate of about 95% (AUC). Ac-
cording to this, it is more likely that interactions with
elastic objects (rather than rigid) are performed by hand
gestures that exhibit a low absolute mean acceleration
and a large variation in hands’ divergence. They are ac-
companied by slower and larger melodic movements that
ascend to a higher degree of the scale.

Sahu: The use of 4 non-collinear audio and movement
features in the logistic model yielded an adequately good
fit of about 80% (AUC). According to this model, inter-
actions with elastic objects are more likely performed
with pitch movements of a larger interval and larger dura-
tion and with the hands moving faster and remaining
bound to each other.

3.2 Generic scheme

3.2.1 Effort level inference

Two almost identical linear models were developed,
yielding a good fit of about 53% (R*adj) with 5 features
for Hussain and 42% with 4 features for Sahu respective-
ly. According to these models, higher bodily effort levels
are required by both singers for melodic movements that
start from lower and reach up to higher pitches, reflecting
the mechanical strain of voice production. They are ac-
companied by movements which are slow on average but
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with a large variation of speed, and in the specific case of
Hussain with the hands moving further apart.

3.2.2 Gesture classification

Two almost identical general logistic models were devel-
oped, yielding a good fit of about 86% (AUC) with 3
features for Hussain and 78% with 4 features for Sahu
respectively. According to these models, interactions with
elastic objects are more likely to be performed at lower
pitches during larger melodic movements, and with the
hands moving further apart for Hussain and less apart but
faster in the case of Sahu.

4. CONCLUSIONS

The current paper has reported on the first study of ges-
ture-sound associations during MIIOs in the Dhrupad
genre of Hindustani vocal music. It has contributed to a
better understanding of the role of voluntary imitations of
interactions with objects of the real world by using origi-
nal material of interviews and recordings of real perfor-
mances captured in the field in India and by proposing a
novel sequential methodological approach that comprises
both qualitative and quantitative methods. MIIOs offer a
particular case where motor imagery is “materialised”
through physical actions directed towards an imagined
object.

Findings indicate that despite the flexibility in the way a
Dhrupad vocalist might use his hands while singing, the
high degree of association between classes of virtual in-
teractions and the voice provides good evidence for non-
arbitrariness and generic associations that are not neces-
sarily performer-specific or stylistic. Such association
may be grounded in some shared cross-modal morpholo-
gies, but in some cases also in the melodic organization
of the alap improvisation. Regardless of the idiosyncratic
element in gesturing noticed by individual performers, it
could be still argued that the type of imagined object and
the nature of the imagined opposing forces reflect quali-
ties describing melodic aspects of the voice.

Combining ethnographic data with exact measurements
of real performances has brought about the advantages of
ecological validity, however it has also posed a number
of important challenges and limitations, such as the small
dataset. Collecting a larger dataset of multiple perform-
ers, performances and ragas for each performer will allow
a more systematic comparison between performers, per-
formances and ragas.
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ABSTRACT

This research proposes a methodology of analysis of the
sonority in which the performance becomes a source of
information, focusing on piano pieces written by Brazil-
ian composers. For that, our methodology includes the
methodology of analysis of the sonority developed by the
second author of this paper [1] and englobes two main
elements: the analysis of recorded data with computa-
tional support, and the approach of the Artistic Research
[2]. The first element encompasses recordings of the se-
lected pieces played by the pianist and first author of this
paper, recorded in audio and MIDI and analyzed using
Sonic Visualizer and Open Music. The interpretation of
this information was based on the written and performa-
tive elements of the sonority in the pieces. The analysis of
the data was filtered by the performer’s view, which is the
main idea of the Artistic Research. The application of this
methodology has already provided some consistent re-
sults in the analysis of the sonority in Ressondncias and
Contrastes, by Marisa Rezende.

1. INTRODUCTION

Analysis and performance have been separated activities
in music, and their relations were often in terms of pre-
scription; the analysis informs the performance, and nev-
er otherwise. This research aims to propose a methodolo-
gy of analysis of the sonority in which the performance
becomes a source of information, focusing on piano
pieces written by Brazilian composers.

This understanding is based on the acceptation that the
written text is not the music, and even if it is written in a
very specific way, it cannot encapsulate all musical fea-
tures and the interpretative decisions [3]. The starting
point of our methodology is our own model for an analy-
sis of the music based on its sonorities [1] and it includes
two main elements: the analysis of recorded data with
computational support and the approach of the artistic
research [2].

This paper is part of a major doctoral research, in de-
velopment at the Federal University of the State of Parai-
ba (UFPB), Brazil. The goal of this doctoral research is to
develop a methodology of musical analysis, more specifi-
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cally for the analysis of the sonority in piano pieces along
with the musical elements given by the score.

In this paper we aim to present an experimental method
for the analysis of sonority that was applied in two piano
pieces: Ressondncias (1983) and Contrastes (2001), by
the Brazilian composer Marisa Rezende (1944). These
pieces were selected because of the importance of the
sonority in their construction, both in the performance
and in the compositional project.

2.THE MORPHOLOGICAL UNDER-
STANDING OF THE MUSICAL WORK

The construction of the sonority in this research is under-
stood as the result of the interaction between performer
and text (score). This understanding is supported by the
idea of music as performance [3]. When the musical text
is understood as something that can represent the entire
musical meaning, many musical aspects, such as the per-
formative ones, are missed. The performer, with his or
her own subjectivity, musical view, background, and per-
sonal musical decisions took upon the score, contributes
as an active subject to the construction of musical mean-
ing. There is no score capable to encapsulate all the nu-
ances and possibilities that a musical score proposes. The
methodological possibility that will be presented has an
experimental nature, once the musical source of meaning
is no longer the written text, but the performance, through
which the score has already been interpreted and filtrated
by the performative view and transformed into real
sound.

One of our main theoretical references for this research
is the theory that defines the morphology of the musical
work [3]. This theory proposes a shift from the ontologi-
cal to the morphological concept of music. The morpho-
logical question verses on the perceptual aspect of music
and on the transformations suffered from performance to
performance and how these transformations occur. In
other words, we shift from an investigation of the musical
work as an ideal represented by the score to the investiga-
tion of it as music in act, and as performance. This em-
phasis on the process allows a more flexible attitude to-
wards the musical notation, which no longer defines a
fixed musical object, but fixes the conditions of perfor-
mance to achieve a specific sonorous result.
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3. ARTISTIC RESEARCH

The Artistic Research [2] is a kind of understanding that
switches the research focus to the performer’s view and,
most commonly, in one specific performance. The justifi-
cation for this kind of research encapsulates both the pos-
sibility of the inclusion of a deeper knowledge about the
musical practice and the idea that one specific perfor-
mance of a piece brings in itself important elements about

the work as a whole.

Since the beginning of the establishment of the re-
search in music as a scientific knowledge in the early XX
Century until little time ago, performance was always
subjugated as a field of research. For a long time the phe-
nomena related to the performance were always analyzed
through the perspective of other fields, as Musicology,
Psychology, Musical Analysis, etc. However, only recent-
ly the performer himself was invited to contribute as a
researcher, and not as an object of study, in researches
regarding the performative processes. Despite being the
creator of the music as sound, the voice of the performer
has been muted for a long time.

As a natural consequence of the process that is happen-
ing nowadays in the contemporary Musicology, the de-
tachment of the understanding of music as score and an
approximation to the understanding of music as process/
action, the performer sees himself brought to the center of
the debate. This change allowed the development of new
methodologies of research, such as the Artistic Research,
which is gaining emphasis in the academic production in
the field of performance in the last decades.

In this kind of research, the performer acts as a re-
searcher, in the traditional sense of the word, without
losing his role as an artist. At the same time that he ob-
serves, he is observed by himself, in a way that “the artist
investigates his own practices, materials and fonts™ [2].
This means that a double role is attributed to the same
individual, to generate an auto-reflexive process that is
not-transferable and personal. This very notion of the
Artistic Research is something that defies our culture,
which is habituated to stablish the research through re-
sults that can be confidently transferred to other contexts
[2]. However, it is the only possibility to truly understand
truly the artistic and creative processes and to allow an
approach totally focused on the process. In this way, the
Artistic Research involves a de-territorialization of the
research culture in arts, “which is nowadays still domi-
nated by scientific and epistemic approaches” [2].

The main goal of the proposed analysis is to add the
interaction between score and performer as a prime
source of musical meaning, as something that will, in
fact, determine musical structures. Researches where
these non-textual elements are included often use adapted
theoretical background from other areas (such as Linguis-
tics). Our goal is to propose a methodology of analysis
totally developed regarding the musical phenomena.
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4. AMETHODOLOGICAL PROPOSITION

The analysis of the selected pieces is focused on one spe-
cific performance, the one made by the pianist and first
author of this paper. The interpretation of the pieces pri-
oritized mainly the manipulation of sonority, bringing up
aspects of piano timbre that can be manipulated by the
performer. As methodological support, this analysis used
records of the piece in public performances and in private
study sessions and also a study diary. This diary brought
information about the development of the piece, since the
first reading of the score until the moment of its public
performances. The sonority was analyzed through the
recordings made during the learning and performing
phases. In a first moment, the performative decisions
served to separate the piece into sonority units. Done this
identification, the main aspect of the sonority in each one
of these units was analyzed by adopting our method for
the analysis of sonority [1].

To start the reflections about the sonority in the piano,
we brought the table below [4], to better understand
which are in fact the elements available for the performer
interference in terms of sonority. We have, in the first
column, a list of the constitutive elements of timbre and,
on the right, the level of control that the performer has in
these elements, and how this control is possible.

Constitutive elements of | Level of control

timbre

Number of strings put in | Medium (una corda

vibration pedal, with no effect in
grave)

Enarmony (of string, | Null

affination)

Number of partials Null

Number of partials
produced in the audible
area

High — velocity of attack,
pedals

Relations of frequency
between the partials

Very low, UC pedal in
some cases

Location of partials in | Null
relation to the sensible zone

of the ear

Relative level (dB) of
partials (in the same
intensity)

Null

Partial’s level of acoustic
pressure

High, velocity of attack

Order and velocity of the
emergence of partials

Medium, velocity of
attack, articulation
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Order and velocity of the
extinction of partials

Relatively high (except
at the upper register)

relaxation in touch and/
or sustain pedal

Relation noise (of| Verylow, kind of attack
mechanism)/ sound

Reverberance, resonance High, through pedals and

specific touches

Velocity of hammer High, velocity of attack

Low, kind of attack,
velocity of attack

Movement of hammer

Duration and local of | Null
hammer contact with the
string

Action of dampers High, relaxation of

touch, sustain pedal

Harmonic table Null

Based upon this table, it is possible to affirm that the
performer has some important tools available to manipu-
late the piano timbre, and this manipulation will be the
result of his or her interpretative decisions. With this
knowledge and the practical contact with the pieces,
some considerations about the sonorous structure of the
piece were made. From the point of view of performative
decisions, we can state that questions as the use of the
sustain and una corda pedals, as well as the articulation
(comprehended as the choices of pianistic touch), will be
important elements for the analysis, because they are de-
cisions of the performer that will directly affect the sonor-
ity of the piece and, consequently, its morphology. These
sonic characteristics are understood as the variant ele-
ments of the piece, that might change from performer to
performer, but that are important elements of the sonic
constitution of the piece.

Also crucial is the identification of the invariant ele-
ments, the ones secured by the score, that will remain the
same from performance to performance. In the case of the
pieces analyzed, the register appeared as the most impor-
tant element of stability in the written aspect of the sonor-
ity.

It is important to reinforce that, in this analysis, both
the division into sonority units and the identification of
the main aspect of the sonority in each unit will be done
based on the practical relation with the piece, taking into
account this relation as a performer, not only as an ana-
lyst.

5. METHODOLOGICAL PROCEDURE

The first element of our methodological procedure en-
compasses the recordings of the selected pieces in audio
and MIDI. These recordings were made with piano
Yamaha Clavinova CVP-701 and played by the pianist
and first author of this paper. The MIDI data were gener-
ated by the piano and the AUDIO data was recorded us-
ing a camera SONY HDR-MVI, both recordings done
concomitantly.

The data obtained in these recordings were analyzed
using the software Sonic Visualizer and Open Music. The
interpretation of this information was based upon the
written elements of the sonority and also on the perfor-
mative elements of the sonority, such as the use of the
pedals and the choices of pianistic touch. The analysis of
the data was filtered by the performer’s auto-reflection
about the piece’s interpretation.

Through the data from the MIDI files, we extracted
information about Velocity and Sonic Basic Quality
(more about below), while from the AUDIO files, we
extracted information about spectral centroid and spec-
trograms.

This procedure of analysis is oriented by the concept of
Compound Sonic Unit and its relative complexity. A
Compound Sonic Unit is a synthesis, at a given point of
the piece’s timeline, of a certain number of secondary
components that interact in complementarity (e.g. densi-
ty, harmonicity, periodicity, entropy, a.0.) and whose rela-
tive complexity can help to build a representation of the
dynamic curve of the sonorities of a work. Each compo-
nent is weighted onto a simple-to-complex vector accord-
ing to its inner configurations or behavior, so that a more
complex configuration is expected to render a relatively
more complex Sonic Unit.

It is also relevant to reinforce that the sonic units were
detected in these analysis departs from the experiential
contact with the piece, with a performer’s positioning.
This means that the interpretative choices regarding vari-
ations in dynamics, timbre, pianistic touch, pedals and
timing are the main elements that shape these sonic units.
In these analyses the sonic units are determining the
piece’s contour in homogeneous sonority sections. Each
different section has specific sonorous characteristics and
each change of section is linked to changes in these char-
acteristics, which in these pieces essentially takes into
account elements as: use of the pedals, register and pi-
anistic touch.

The MIDI files allowed us to extract and analyze two
main elements: velocity (V) and the sonic basic quality
(Q). For this task, we used the SonicObjectAnalysisLi-
brary, an Open Music library dedicated to music analysis
I [5]. We first used the SOAL function velocity-per-onset,
which read the file and returned the MIDI velocity values
(from 0 to 127) for each note played at each onset (e.g. at

1 This library is developed by the research group MUS3 (NICS/UNICAMP).
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each attacked note(s)), to interpret diachronically the evo-
lution of the pianistic touch.

The other element, the Q function in the library, needed
to collect three sets of data: (1) the register (related to the
localization of notes into the piano gamut, obtained from
the analysis of MIDI notes), (2) the relative intensity of
the played notes (calling again the MIDI velocities data),
and (3) the use of the pedals, including the sustain pedal
and una corda, and every combinations between the two
pedals, including the use of half pedals [5]. The model for
the calculation of the Q value of a given piano note is
based upon the principle of a general (but nonlinear) de-
cline of the timbric complexity of each pitch in propor-
tion to its fundamental frequency — the higher the funda-
mental, the less complex its timbric structure [5]. The
three reasons for this decline are: (1) the decrease of the
number of audible partials for a given fundamental, (2)
the decrease of the position in the spectrum of the
stronger partial/s, and (3) the decrease of the duration of
the sound’s extinction phase [4]. This idiomatic decline is
more or less modulated by the second (velocities) and
third (pedals) components. In this way, while V brings
specific information about the performer’s approach in
the instrument, revealing the exact impact of each note
played (what will affect both the dynamics and the timbre
in the piano), Q brings a synthesis between a static data
(pitches) and a dynamic data (interpretative decisions,
represented by velocities and pedals) and generates a
value that represents the resonance.

In complementation to the MIDI data, we also analyzed
the AUDIO files of the works, in order to evaluate the
impact of the interpretative decisions onto the resulting
sound of the pieces. For this task, we used Sonic Visual-
izes, a software that allows the visualization of different
aspects of the sonic signal [6]. At this point we used
specifically two tools for analysis: the spectrogram and
the spectral centroid. The visualization of these two rep-
resentations of the sound can reveal important informa-
tion about it. The spectrogram shows data such as the
number of harmonics produced for each played note, the
localization and duration of these, whereas the spectral
centroid shows specific information about the localization
of the center of the mass of the spectrum. The spectral
centroid can also show us information about the bright-
ness of the sound: a sound with darker quality tends to
present more prominent content of low frequency, while a
sound with a brighter quality tends to present more pre-
dominance of superior harmonics, which can be mea-
sured by the spectral centroid [7].

This methodological procedure generated graphs and
visual images of the selected parameters, which will be
shown in the oral presentation, and that are available for
consultation in an already published article where a com-
plete analysis is presented in detail [8]. The results ob-
tained showed the relevance of the performative interfer-
ences (interpretative decisions) in the construction of the
sonority of the pieces.

The data obtained by V (MIDI velocities) showed how
the instrumental approach happened in a real way, con-
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firming that the interpretative plan was effectively ac-
complished regarding that the choices of touch (a touch
with faster velocity versus a touch with a lower velocity)
was concretized. The Q value, on the other hand, revealed
the dynamic balance between the three elements included
in the calculation, varying the preponderance of one onto
the others and showing how the interpretative decisions
occurred at the same time as some changes in the sonority
in the written aspect (mainly in the register), letting us
comprehend how these different elements derived from
the score and from the performance acted side by side to
create the timbric characteristics of the piece.

On the other hand, the parameters extracted from Sonic
Visualizer confirm the correspondence between the inter-
pretative decisions and the audio output of the recorded
performances. All the previewed changes in the sonority
from a brighter to a darker sound could be seen clearly in
the images of the spectral centroid. Also, the sections
with the higher Q values corresponded with the time
point of the spectrogram, which gets the higher intensity
and quantity of audible harmonics.

To conclude, we could confirm that the use of the ped-
als and the choice for the pianistic touches, in combina-
tion with the most relevant written elements of the sonor-
ity, dynamics and register, contributes to create the whole
sonority of the pieces.

6. CONCLUSIONS

The methodological procedure presented in this paper
serves as an opening to the insertion of the performance
in the context of musical analysis, where the musical text
and the performance act side by side in the creation of
meaning in the piece, and also make it possible its exis-
tence as a sonic object. Without the score the perfor-
mance of these pieces would not exist, but, on the other
hand, without the performance the piece would not exist
as a real happening and neither would be any sonority to
be analyzed. Therefore, the collaboration between com-
poser and performer shows itself as a manifested factor in
a non-intentional way (that is independent of the inten-
tionality of this collaboration) and inherent to the exis-
tence of the musical work.

In this analysis the conceptual basis of the morphologi-
cal understanding of the musical work and the methods of
the Artistic Research actuated as a bridge between theory
and practice and already provided some interesting re-
sults [8], which open way for future developments.

Finally, the analyzes highlight the crucial role of the
performer in the analytical process, as someone capable
to add relevant information about the piece, information
that are only and exclusively obtainable trough the expe-
riential contact with it. Thus, the significance of the per-
former’s voice in the development of musical knowledge
makes itself recognized and manifested.
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ABSTRACT

Polyphonic timbre refers to the overall timbral mixture in
a music signal. Some of their most salient acoustic di-
mensions is the Sub-Band Flux. Our hypothesis is that
there is a temporal alignment between the Sub-Band Flux
changes and the perceived textural layers’ onsets and
offsets in electronic dance music (EDM). The study had
two methods: (i) an experiment in which 15 professional
musicians were asked to record in Reaper every per-
ceived textural layer’s onset or offset of 11 EDM’s
tracks, (ii) and the estimation of the transitional temporal
data between homogeneous and successive states of Sub-
Band Flux from sound signals. Both data sets were corre-
lated. We found some temporal coincidences between the
Sub-Band Flux changes and the perceived textural layers’
onsets and offsets. Lowest spectral flux’s bands show
significant correlations with perceived texture, and it
could mean that timbre and texture share a mutual acous-
tical background.

1. BACKGROUND

We perceive timbre as a multidimensional representation
[1]. Nowadays, the study of timbre tries to find the acous-
tical features that afford our multidimensional perception.
There are two main categories of timbre based on dif-
ferent ideas of timbre blends: individual or monophonic
timbres, and emergent or polyphonic timbres [2]. Mono-
phonic timbre has been the main subject of study for a
long time, and some of their acoustical features with
perceptual correlations are spectral centroid, spectral flux,
log-attack time, roughness and the Mel-Frequency
Cepstral Coefficients (MFCC), among others. However,
monophonic timbres are almost non-existent in our daily
auditory experience. On the contrary, our sonic and musi-
cal environment is formed by polyphonic timbre.
Polyphonic timbre is defined as the overall timbral mix-
ture in a music signal [3]. Its acoustical dimensions are
currently being explored. Alluri [2] has analyzed a great
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quantity of acoustical features on a set of musical stimuli,
to establish their relevance in the auditory experience of
polyphonic timbres. One of them is the Sub-Band Flux
feature. This feature “represents the fluctuation of fre-
quency content in ten octave-scaled bands of the spec-
trum. (...) For each of the ten channels the spectral flux
was calculated as the Euclidean distance between succes-
sive amplitude spectra” [2]. Alluri [4] found that some
bands show strong correlations with timbral semantic
descriptions of Indian music. The three lower bands (0-
200 Hz) are related with the sensation of “fullness”.
Hartmann, Lartillot and Toivianen [5, 6] also find that the
Sub-Band Flux plays a role in the perceptual segmenta-
tion of music. Unlike Alluri, they do not work with each
band separately, but with a blend of all spectral flux’s
bands.

We think that the Sub-Band Flux might be a salient
acoustical feature of polyphonic timbre in other music
styles and in different types of perceptual tasks.

Beyond that the concept of polyphonic timbre does not
refer to the textural aspect of music, but relates to the
emergence of polyphonic timbres in non-monophonic
textures. According to Fessel [7], the textural types are
defined by five features: layers, homogeneity, linearity,
accent coincidence, and attack divergence.

In electronic dance music (EDM), the layers are the
most relevant feature for the definition of textural types.
Normally, there is not a lead voice in the EDM, because
all layers have relatively the same importance [8]. This
characteristic produces some specific textural types, as
mass texture, extended heterophony, paraphony, and
rhythmic or timbral polyphony, and the EDM genres are
partly differentiated by their textural features [9]. Accord-
ing to Anzil, audio-tactile sensation is a key feature in
composition and in multisensorial perception of timbre in
the EDM parties. This sensation is clearer in the low
frequency zone.

2. HYPOTHESIS

People are perceptually sensitive to textural layers’ onsets
and offsets in EDM. These perceived transitions are tem-
porarily aligned with Sub-Band Flux changes. We antici-
pate that the most perceptually relevant textural layers’
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onsets and offsets will be temporarily aligned with the
most pronounced acoustic changes.

3. AIMS

To find temporal correlations between timbral and textur-
al changes, with the long-term perspective of developing
a model about these linkages.

4. METHOD
4.1 Experiment

4.1.1 Subjects

15 professional musicians participated in the experiment
(MA=31; SD=6.9; average 15.8 years of music studies in
institutions). All subjects had heard of EDM, but only 4
had been or currently were users of EDM parties.

4.1.2 Stimuli

11 EDM’s tracks were used on the experiment (2:45
minutes average duration per track) [10].

The selection was based in the variety of EDM’s gen-
res, with different textural and timbral qualities. The
genres of selected tracks were deep and electro house,
techno, trap, acid and trance. This selection was made by
auditory analysis of the authors.

4.1.3 Procedure

The experiment was done on Reaper v.5 with two Mackie
mk3 mr6 monitors. We provided 11 Reaper projects
randomly ordered (one for each track). Participants were
asked to record every perceived textural layer’s onset and
offset of EDM’s tracks by pressing the letter “m” of the
computer keyboard. In order to get temporarily accurate
marks, this was not a real-time task: participants could
listen to each track as often as they needed, and delete,
add or change the temporary location of marks.

The task involved an analytical listening, where partici-
pants had to determine what was a textural layer in the
music they were working on. We asked them to make a
decision using a single criteria for each track, giving the
example: “if you make a mark for a little sound that you
would consider a textural layer, you must mark all layers’
onsets and offsets of that level of significance. This level
of significance has to emerge from the music and could
change from track to track”.

After the task, we asked participants if the textural lay-
er’s onsets and offsets were perceived as musically rele-
vant.

4.2 Computational modelling

All analysis were made on Matlab R2015a. We use Mir-
Toolbox1.7 for the feature extraction and novelty detec-
tion [11].
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4.2.1 Sub-Band Flux extraction

Sub-Band Flux was computed by firstly filtering the
sound signal in 10 spectral bands, and secondly extracting
the spectral flux for each band. The analysis window
normally used for Sub-Band Flux extraction is 0.025
seconds with 50% overlapping. Given the subsequent
analysis, we used a 1 second window without overlap-
ping (see Novelty Detection).

We used two sets of Sub-Band Flux data. On the one
hand, a single temporal series of Sub-Band Flux was
computed by combining the data of all bands. This series
bears the Sub-Band Flux information of the complete
spectrum. We will call it general Sub-Band Flux data, to
differentiate it from the other set. On the other hand,
spectral flux data of each band was used separately.

4.2.2 Novelty Detection

The novelty function detected the dissimilarity between
homogeneous and successive states, and the relative im-
portance of these temporal transitions. The peaks of the
resulting novelty curve represent the moments of struc-
tural change in the sound. These segmentation points are
often correlated with perceptual tasks results [12], to
evaluate the perceptual relevance of the acoustical struc-
ture of a musical signal.

There are several approaches to novelty detection [13,
14, 6]. We decided to use the multi-granular method
proposed by Lartillot et al. [14], because its algorithm can
detect homogeneous states of different temporal lengths.
The computation of the novelty curve in this approach is
attached to the previous feature window analysis. We
processed the signal with different window sizes to de-
termine which have a more adjusted temporal alignment
with the perceived layer’s onsets and offsets. In order to
get an acoustical data to correlate with perceptual task
results and considering their possible temporal impreci-
sions, we decided that a 1 second window without over-
lapping was the better choice.

5. RESULTS

5.1 Perceptual Task

All participants of the experiment showed perceptual
sensitivity to textural layers’ onsets and offsets, and
93.3% judged that this textural layer behavior was rele-
vant in the music of the task.

Frequency of perceived layers’ onsets and offsets were
calculated by counting the number of all participants’
marks made in the same second (frequency range: 1 to
15). The maximum frequency represents the 3.83% of
total marks of the experiment (SD of all tracks frequen-
cy=0.28, normalized).

5.2 Perceptual and Acoustic Correlations

Initially, we searched for temporal coincidences between
the higher values or peaks of the novelty curve of general
Sub-Band Flux and all marks of the perceptual task (of all
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participants and all tracks). There was a total of 47.12%
coincidence, among all the tracks. Percentage of coinci-
dences for every track is shown on Table 1.

Track | Temporal coin- | Correlation

cidence (%) Coefficients
1 44.4 0.58
2 24 0.5
3 51.6 0.43
4 43.6 0.07
5 59.4 0.36
6 34.8 0.42
7 40.9 0.5
8 39.4 0.39
9 52.6 0.5
10 46.5 0.54
11 47.6 0.38

Table 1. Percentage of temporal coincidences between
perceptual marks of experiment and novelty peaks of
general Sub-Band Flux; correlation coefficients between
marks’ frequency and novelty values

We ran two set of correlations. In both, we searched for
the novelty values of Sub-Band Flux for the temporal
locations of all marks made by every participant in the
perceptual task, and correlated the mark’s frequency and
their corresponding novelty values.

In the first set of correlations, we used the general Sub-
Band Flux data, which includes information of complete
spectrum. Results show significant correlations for some
tracks and low correlation coefficients for others (medi-
um-high significance = 45.5%; medium-low significance
= 45.5%; no correlation = 9%) (Table 1).

Correlation Coefficients (10 bands, 11 stimuli)
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Figure 1. Box plot of correlation coefficients of each
spectral flux’s band between their values and the fre-
quency of perceptual marks, in the 11 stimuli.

In the second set, we correlated the marks’ frequency of
the perceptual task and the values of each separately
spectral flux band for each perceptual mark’s temporal
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location. Correlation between frequency of all marks and
the temporal series for the separately spectral flux’s
bands did not show significant results. We thought that it
is possible that the perception of textural layer’s onsets
and offsets is linked to acoustic changes in some part of
spectrum, as the Sub-Band Flux feature itself proposes.
Thus, the perceptual marks not related to a high value of
a spectral flux’s band, could be related to another.

To confirm this, we started searching the higher peaks
of the novelty curves of all spectral flux’s bands. Then,
we selected the perceptual marks that were temporarily
coincident with any of the novelty’s higher peaks, and got
10 different sets of marks (one per spectral flux’s band).
Finally, we correlated the selected marks’ frequency and
their novelty values. This method increases the correla-
tion significance: spectral flux’s bands 1 and 2 show
significant correlation values (band 1’s mean= 0.5; band
2’s mean= 0.4) (Figure 1).

6. DISCUSSION

The present study found some links between the per-
ceived textural layer’s onsets and offsets, and Sub-Band
Flux changes in EDM. However, these links are not as
strong as we expected.

The analysis of a general Sub-Band Flux’s novelty —i.
e., novelty of the blending of all band’s data in a single
curve- shows a clear relationship with the perception of
textural layer’s changes. This connection is not so strong
in a more detailed analysis. Low correlation coefficients
for each spectral flux’s band make us think that its
changes are not so relevant to the layer’s onsets and off-
sets perception. The links between changes in Sub-Band
Flux and texture could be occurring at an acoustic and
perceptual global level.

On the one hand, we think it is likely that other acoustic
features are involved in the perception of texture layers.
This could be explained through a joint analysis of a
bigger set of features. On the other hand, it is also possi-
ble that this unstable link between Sub-Band Flux and
texture is an EDM’s stylistic characteristic. It would be
necessary to include a more stylistically varied set of
stimuli in a future study.

However, there are two spectral flux’s bands which
show significant correlations with the perceived layers:
band 1 (0-50 Hz) and band 2 (50-100 Hz). Alluri had
found that these lowest bands are related to the “fullness”
descriptor of timbre sensation. This result not only con-
tributes to the idea of the perceptual relevance of the
lowest Sub-Band Flux behavior, but also allows to think
of a possible shared acoustical background for timbre and
texture perception.

Moreover, the lower frequencies have special treatment
in the EDM and they are audio-tactilely perceived in a
club with a specific kind of amplification. It is interesting
to notice that even in a completely different acoustic
environment, the low frequencies seem to be more per-
ceptually relevant regarding texture than the rest of the
spectrum.
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ABSTRACT

This paper explores one way in which classical music
performance could be queer performance: that is, perfor-
mance that challenges norms of gender and sexuality. It
seeks to highlight masculine aesthetics within virtuosity,
such as control, and domination of thE instrument, using
Paganini's 24th caprice as a case study. Paganini was
surrounded in myths of sexual promiscuity, gendered
violence, and occultism (Kawabata), and this paper shows
how this mythology continues to inform some perform-
ers’ interpretations today. Paganini's works are included
in many major violin and viola competitions: this situates
Paganini and his music firmly within the musical canon
and establishes virtuosity as a desirable aesthetic for the
competitive violinist or violist. The inclusion of Pa-
ganini's Caprices in viola competitions is one example of
violists performing transcriptions. | find a queer potential
in the way the viola must make physical adjustments to
fit' these transcriptions onto an instrument for which it
was not originally written. This experience of the violist
having to make physical and musical negotiations mirrors
the way a queer subject must negotiate social space in
which they are 'obliquely' situated in relation to the
'straight lines' of heteronormativity (Ahmed, 2006)): both
the queer subject and the violist cannot comfortably fit
into the social or musical space they occupy and must go
‘off course’ in order to ‘fit’. To conspicuously ‘go off
course’ as a queer violist performing Paganini’s 24th Ca-
price, | use drag to exaggerate the musical and physical
gestures associated with Paganini’s virtuosity to highlight
simultaneously the performativity of masculinity and
gender in general and the history and present of hyper-
masculine associations with virtuoso performances

INTRODUCTION

This paper is part of my wider doctoral thesis, an inquiry
(or inqueery) into the development of a viola practice that
is intentionally and legibly queer: that is, a viola practice
that ‘queers’ the conventions that govern classical music
performance practices. This paper is one way in which
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this ‘queering’ might take place

I am developing a drag king performance of Pagani-
ni’s 24" violin caprice on the viola, doing so by exagger-
ating visual and musical signifiers of masculinity.
Appropriating traditional visual signifiers of masculinity,
and especially elitist masculine attire

In this paper | will illustrate the various links between
Paganini’s music and masculinity before situating the
viola ‘queerly’ in relation to the canon and the social
structures which enforce it.

Methods

To explore Paganini’s position within the canon, I have
conducted a brief survey to give an overview of violin
competitions’ inclusion of his works.

In order to apply the theoretical framework that I will
be discussing in this paper, | will be conducting a series
of performance experiments, using self-reflection to
compare experiences of performing in spaces with differ-
ent social codes and functions.

I have chosen Paganini's 24th Caprice as the focus for
this study, as it is a piece that is relatively well-known
outside the world of classical music, so should be acces-
sible to audiences in cabaret venues who may not be fa-
miliar with Paganini's works. The theme-and-variations
form of the Caprice is also useful for showcasing a wide
variety of different virtuoso techniques, including those
that can be difficult or risky for some violists to perform.
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CONTEXTS

Paganini's music is a site where the links between virtu-
osity and masculinity are especially clear. The cultural
context within which the music was composed and origi-
nally performed, the reception of the music and its sur-
rounding mythology, and its status within the modern
musical canon all contribute to the formation and
strengthening of these links.

Contemporary mythology

As Mai Kawabata excellently sets out in Paganini: The
'‘Demonic’ Virtuoso'[1], Paganini was surrounded by a
vivid contemporary mythology which simultaneously
enhanced his masculinity and positioned him as a social
outsider. This mythology was constructed by written ac-
counts and visual depictions of Paganini’s onstage perso-
na.

Paganini’s innovations in violin technique were af-
forded, in part, by the contemporary developments in
bow technology, with the introduction of the Cramer and
Tourte bows, both of which share the convex stick and
heavy tip of the modern bow. These innovations allowed
Paganini to perform ricochet bowings, for example, with
greater volume and more consistent sound than was pos-
sible with earlier Baroque bows. Peter Sheppard
Skaerved [2] concludes that Paganini capitalised on the
flourishing innovation in bow technology at this time by
using different variations on the Baroque, Classical and
transitional styles of bow to suit the music that he was
writing and performing, even commissioning ‘hybrid
bows’ to best suit his purposes. Sheppard Skaerved also
observes that the ‘leaping passages across all the strings’
that Paganini includes in his compositions are best facili-
tated by an 18"-century posture where the violin is held
lower than was conventional at the time. Paganini’s abil-
ity to rapidly move between strings and play techniques
such as ricochet and spiccato were therefore facilitated by
a novel, hybrid technique that was so unfamiliar to audi-
ences and critics that it was ascribed to magic, witchcraft,
a Faustian pact with the devil, or Satanic possession [1].

The reported hysteria that Paganini’s performances
elicited from his audiences, especially among women [1,
pp. 72-3] further strengthened this supposed link with the
occult. The gendered nature of this effect contributed to
the image of the violinist as masculine, sexually domi-
nant, and violent, while the violin was cast as the help-
less, feminised victim in his hands. The bows which Pa-
ganini was using were concave, unlike the convex shape
of Baroque and earlier ‘transitional’ bows, leading to
comparisons with a sword or phallus [3] which enabled
the performer to ‘lash’[1, pp.64-6] the violin and cause it
to ‘cry out’ [3, p.103]. Kawabata identifies Melchior von
Hugo’s Der Geiger, which depicts a Death-figure playing
a nude, armless woman’s body with a phallus as a bow as
exemplary of this sexualisation of the instrument itself,
despite dating from a century later[1].
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Contemporary images of Paganini, while not so obvi-
ously sexualised, depict him surrounded by skeletons and
women who appear to be being seduced by his perfor-
mance [fig. 1], or conjuring a succubus-like figure from
his violin [fig. 2]. Paganini himself perpetuated his repu-
tation as a sexually promiscuous man [1], further
strengthening the associations between his performance
and sexuality.
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Figure 1: Johann Peter Lyser, 'Paganini der Hexenmeister'.
From https://www.br-klassik.de/aktuell/news-kritik/ilya-
gringolts-paganini-muenchener-kammerorchester-100.html
[accessed 19/04/2018]

Figure 2: Alberto Martini, 'Paganini’, from Gertrude Clarke
Whittall Foundation Collection, Library of Congress, music
Division

Modern reception

This association of violin virtuosity with virile sexuality
is less obvious in modern performances of Paganini’s
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violin music®; however, | will now show how the my-
thology described above has been heavily influential on
the interpretations of two specific performers.

Alexander Markov is a Russian-American violinist
whose performance practice has historically focused
heavily on Paganini’s Caprices[4]. In his performance of
the 24" Caprice, part of his 1989 video recording of all
24 Caprices[5], he makes clear visual connections be-
tween himself and the composer, both in terms of his
costume, with his long hair and tailcoat, and his physical
gestures in performance. As Kawabata notes:

...he flails around as if possessed, bounces the

bow higher than is strictly necessary and puckers

his lips with fierce concentration. [1, pp.116-17]
Markov’s choice of dress suggests not only a desire to
draw visual connections with Paganini but also to situate
himself within a historically elitist, masculine context that
further emphasises his mastery over the music and violin.
Markov takes inspiration from Paganini’s mythology in
his performance of other repertoire: he depicts himself as
a rock star violinist, wearing a purple velvet coat and an
elaborately ruffled shirt [6] and even leather trousers [Fig.
3] while performing on a gold electric violin. Markov’s
overall image, therefore, situates him as a modern version
of the 19th-cenutry violinist with a proto-rock-star reputa-
tion.

Figure 3: Alexander Markov. From:
http://www.alexandermarkov.com/gallery.html

LIt is interesting to note that heavy metal has adopted classical virtuos-
ity, drawing on Paganini’s works especially, as a signifier of masculini-
ty. For more on this, see R. Walser, Running with the Devil: power,
gender, and madness in heavy metal music. Hanover, NH: University
Press of New England, 1993

Another modern violinist who draws heavily on Pa-
ganini’s mythology and its reception is Pavel Sporcl.
Sporcl, in his video of the 5" Caprice[7], takes on the
visual language of heavy metal, including thunderclaps,
fire, and an audience of women. His shadow then takes
on the shape of Paganini and eventually breaks free from
Sporcl to play alongside him, moving as though pos-
sessed while Sporcl remains relatively still: this, like
Markov’s clothing for his electric violin performances,
draws on Paganini’s rock-star mythology. In addition,
Sporcl situates himself not only as a kind of musical
‘heir’ to the myth of Paganini, but also the medium
through which the great virtuoso is brought back to life.

It is in this example of Paganini’s reception that I find
a clear reflection of the changes in performance conven-
tions and masculinities. It might be thought that, like
Markov, Sporcl would want to embody Paganini in his
gestures; however, his remaining still during his perfor-
mance in contrast to the wild figure of Paganini illustrates
the convention within modern classical music for per-
formers to remain show their expression primarily
through musical rather than physical gestures, while Pa-
ganini exemplifies the ‘Romantic idea of self-expression
in performance’ with his gestures. This mirrors the pres-
sures of modern masculinity to limit emotional expres-
sion and remain stoic in all aspects of life[8, p.123]. This
stoicism is evident in other performers’ interpretations of
this music, including Janes Ehnes, Jascha Heifetz, and
William Primrose: futher

Canon

It is not only Paganini’s mythology that establishes his
music as an example of masculine aesthetics. His music
is significant for this study because of its position within
the canon. Canons, in all aspects of the art, are both a
product and tool of the patriarchy, establishing a hierar-
chy of composers and works that has historically privi-
leged heterosexual, cisgender white men. The canon is
constructed and perpetuated within educational and cul-
tural institutions including, but not limited to, university
syllabi, literary awards and competitions. Since these
institutions generally build on centuries of precedent
where panels or juries are white men judging the works
of white men, they inevitably replicate the structures of
value and therefore power that uphold the hegemony of
white patriarchy, although this is being increasingly chal-
lenged and altered as women and people of colour gain
footholds within the academy.

To establish how Paganini’s works fit into the violin
and viola canons, | have conducted a survey of major
violin and viola competitions?. | chose competitions as a
focal point because their express purpose is to measure
different musical performances in comparison to each
other and reward those that best fulfil the aesthetic ideals
of the competition and its panel with money, prestigious

2 This survey was by no means exhaustive and was conducted to gain an impres-
sion of the trends and conventions among international violin and viola competi-
tions.
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concert opportunities, and/or valuable instruments. In this
way, competitions uphold patriarchal capitalist ideals and
are therefore a useful indicator for how certain musical
works fulfil those ideals.

Competitions

My survey of violin competitions [Fig. 4] included 29
different competitions in total: of these, 18 specified at
least one work by Paganini in its repertoire list, while
only 3 did not specify any works by Paganini. The re-
maining 8 did not have any information available regard-
ing current or previous repertoire lists.

%

= Paganini ® No Paganini

No information available

Figure 4: Paganini’s works on the repertoire lists of major vio-
lin competitions

Of the twelve viola competitions | surveyed [Fig. 5],
three specified works by Paganini, with only the Primrose
International Viola Competition listing Paganini’s Sonata
per la grand’ viola, while the other two competitions list
the Caprices.

N\

= Sonata per la grand' viola

= Paganini Caprices

No Paganini = No information available

Figure 5: Paganini's works on the repertoire lists of major viola
competitions

While this shows that Paganini is not very widely in-
cluded in the repertoire of major viola competitions, that
transcriptions of Paganini’s violin works, rather than his
viola work or different works originally written for solo
viola, are included at all perpetuates the impression that
there is insufficient repertoire of similar “difficulty” for
the viola, and that Paganini’s Caprices are a useful meas-
ure of a violist’s virtuosity.

I find parallels here with the experience of the queer
subject within Western society: since the Caprices were
originally written for violin, much of the technical chal-

22

lenges within them remain near-impossible for many vi-
olists, even after transcription. A violist’s ability to play,
for example, parallel octaves or even tenths (such as the
sixth variation of the 24" Caprice[9]), rapidly changing
triple stops, or fast, delicate motifs in the highest regis-
ters, depends on their hand size, arm length, flexibility,
and the size of their viola. A smaller viola, therefore, or a
violist with larger hands, will therefore be closer — in
terms of relative proportions — to a violin and violinist
and therefore will be more likely to execute these kinds
of techniques. However, since the viola is always gener-
ally larger than the violin, these motifs will always be
more difficult to execute, even causing the performer
significant discomfort or putting them at risk of injury.
Just as the music may not ‘fit’ the violist’s hands in per-
formance, it also may not ‘fit’ the instrument: since the
viola has longer, thicker strings than the violin, it is slow-
er to speak. This makes passages such as the 4™ and 10%
variations of the 24" Caprice more difficult to execute on
the viola than the violin.

| find parallels between the discomfort of performing
this music on the viola and the discomfort of the experi-
ence of the queer subject within heteronormative society.
I will now briefly sketch the theoretical background of
this idea of discomfort before situating my own perfor-
mance of the 24" Caprice within this theoretical context.

QUEER DISCOMFORT

When existing in a society which is heteronormative
[10]- that is, it assumes that all people are heterosexual or
cisgender until proven otherwise —the queer subject finds
themselves always operating outside ‘the norm’. In Queer
Phenomenology: Orientations, Objects, Others, Sara
Ahmed characterises heteronormative society as a series
of ‘straight lines’ which form the behavioural paths that
an individual is normatively expected to follow. One ex-
ample of this is compulsory heterosexuality, ‘an orienta-
tion towards “the other sex” ’: the queer subject ‘has to
go “off line... to turn towards “one’s own sex” [and
therefore]... to leave the straight line’[11, pp.70-71]. An-
other line which the subject is expected to follow is that
of reproduction and thus the continuation of family,
which is, normatively, a consequence of the straight line
of heterosexuality. Having characterised society in this
way, Ahmed then frames the experience of those who
follow these lines as their bodies ‘extending into space’,
[11, 12] and therefore feel comfortable within society,
whereas those who do not align with the ‘straightening
devices’[11] cannot extend into space to the same extent®.

While | do not intend in any way to equate the experi-
ence of playing the viola within the elitist cultural sphere
of the Western classical music world with the experience

% The extent to which an individual can ‘extend into space’ is restricted
differently according to which hegemonic groups they are aligned with:
for example, a white, middle-class, able-bodied queer person is less ‘out
of line’ than a black or brown, working-class, and/or disabled queer
person.
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of marginalised people within the deeply entrenched,
interlocking systems of white supremacy, patriarchy, het-
eronormativity, and capitalism, I find a ‘queer potential’
in the position of the viola within the classical canon and
especially in the performance of transcriptions of Pagani-
ni’s violin works.

TOWARDS A QUEER VIOLA PERFOR-
MANCE

Just as Jarman identifies the voice as having queer po-
tential in its ‘genderless’ ‘liminality’ [13], so do | identify
queer potential in the viola’s performance of Paganini’s
Caprices. To an audience member, it may be unclear
whether they are hearing a viola or a violin perform; |
plan to replicate this blurred boundary by appropriating
the formal, historically elitist tailcoat and white tie fa-
voured by Markov, binding my chest and painting my
face to put on a consciously performative and exaggerat-
ed form of masculinity. In my preparation of the 24™" Ca-
price, | have found that the combination of my physiolo-
gy and viola make it almost impossible to perform the
sixth variation®, and that it is immensely difficult to repli-
cate the agility of movement and clarity of sound that I
can achieve on the violin. Just as I am unlikely to ‘pass’
as male when wearing drag as described above, the chal-
lenges of navigating this piece as a violist also make it
unlikely that I will ‘pass’ as a violinist beyond the The-
ma. The viola frequently cannot ‘extend into” the musical
space of the Caprice as a result of the physical difficulties
of navigating this music, just as queer bodies are limited
by entrenched endemic heteronormativity and the conse-
quent social policing of gender. | therefore am also draw-
ing on Jack Halberstam’s idea of failure as a desirable
queer aesthetic [14] to develop this performance.

CONCLUSION

By ‘failing’ to perform masculinity or Paganini’s 24™
Caprice to hegemonic social standards, | seek simultane-
ously to highlight the performativity of masculinity and
the many-layered signifiers of masculinity that are asso-
ciated with Paganini’s violin music. By doing so, I hope
to offer one way in which classical music might be
‘queered’ and thus challenge the conventions associated
with its performance.

4 While 1 can physically play the 10%s in this section, it is only as a
result of my joint hypermobility syndrome, and I risk injury by perform-
ing the hyperextension of my fingers and hand which is necessary to do
S0.
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ABSTRACT

In contemporary popular music cultures in East Asia,
tomboy-style performers have been existed as a force to
defy existing gender norms and hierarchies. Yet while
there have been some researches of queer performances
under Euro-American contexts, few have focused on such
cultures in East Asia. Taking the Hong Kong singer
Denise Ho as an example, I would like to use the textual
analysis of her music videos (in both visual and audio
perspectives), and also the studies of audiences' commen-
taries based on her performance to answer the questions
below: How does Ho demonstrates the tomboy/butch
body/voice aesthetics on stage? How is such aesthetics
distinguished from those in Euro-American contexts?
How do these performances trigger the queer gaze/listen-
ing from her audience, and how does such gaze/listening
help construct Ho's status as one of the most important
lesbian icons in East Asia?

1. INTRODUCTION

The signification of androgyneity usually begins
with a simple question when a subject is questioned by
the gaze/listening of Others: is it a boy or a girl? Such
straight interrogation from Others opened up the space
(troubling to some people however) of how a subject
blurred and permeated the gender-binary hierarchies, for
those who are being looked at/listening to don’t fall into
either male or female categories. Yet it is exactly through
the path of constant confusion and re-signification that
makes androgynous characteristics emerged to the public,
and through approaches that could possibly reach a
greater mass such as popular cultures, the androgynous
figures onstage are queered by the audience, and through
the process queer themselves as well.

Among different representations of androgynous
characteristics, there has been a unique style of tomboy
aesthetics relating to how feminine masculinity is per-
formed. Such tomboyish-ness contained historical roots
from the past and the local contexts at the contemporary
moment. However, the analysis and questions how
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tomboyish characteristics are represented in both visual
and the equivalently important audio level in East Asia
have not been widely discussed or answered. The devel-
opment of queer theories and practice of gender move-
ments have generated considerable discussions in the
academic field. Yet while tomboy body aesthetics have
discussed quite often in both popular music studies and
culture studies in Euro-America, few scholars have put
them in the East-Asian context, which is distinguishable
due to different cultural scenarios. Also as a queer musi-
cology student doing research in the academic field in
East Asia, I found that the discussions of queer theories
intersecting with musicological discourses are still rarely
seen, or even if there have been a few, very rare discus-
sions have focused on the specific performativity of
tomboy style as an androgynous practice in local con-
texts, even though the identification and signification of
the idea “tomboy” has long existed inside or outside
queer communities for decades. To elaborate on how such
tomboy aesthetics in East-Asia is represented and signi-
fied in popular music cultures, and how it triggers the
homoerotic gaze/listening of the queer audience, I would
like to use two songs of the famous Hong Kong singer
HOCC Ho Wan-See (fi[#87¥F), ‘Rolls Royce’ (452 1T)
and ‘Chi Ching Si’ (%1% 7)) as examples. In this paper, I
will focus on the textual analysis of the body perfor-
mances, semiotics and vocality in these two songs. I want
to elaborate a tomboy aesthetics influenced not only by
Western gender discourses but also by East-Asian cul-
tures. Aside from the textual analysis focusing on the
singer herself, I would also analyze the texts of the audi-
ence’s commentaries printed or online as supporting ma-
terials, to discover how audience look at/listen to her in a
queer perspective, and moreover, how such perspective
help construct Ho’s status as one of the most important
queer icons in East-Asia?

The notion of tomboy aesthetics in East-Asia has its
own context, yet it is still more or less influenced by the
queer theories and gender movements in Euro-America.
Scholar Sue-Ellen Case first introduced the idea of butch-
femme aesthetic in 1980s when the second-wave feminist
movements have gained relatively obvious attention, yet
among them lesbian discourses were still unseen among
different branches of feminist theories. Though some
feminists consider butch-femme roles in lesbian cultures
as mere reproduction of heterosexual norms, Case sug-
gested that such butch-femme identities were actually a
“camp-style masquerade” that overflow beyond the
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boundaries of real/unreal identities, when lesbians are no
longer the “well-adjusted women” and would take the
phallic (physically or symbolically) as their own with the
“mask of the castrated, or womanhood” (64, Case), and in
such circumstances create alliance among lesbians.

In terms of culture studies, scholars also develop
theories that focus on “female subjectivities”, being both
critical toward existing gender hierarchies and open to
more possible queer perspectives when “looking” and
“being looked at”. First suggested by Laura Mulvey and
also by Teresa de Lauretis, Alexander Doty...etc, the
scholars implied that possible queerness was not only
presented by the actresses in the films, but also by the
gazes of female audiences that co-constructed a queer
narrative escaping from the heterosexual normative ide-
ology. All of such theories help prosper the queer culture
studies, and affect the field of musicology as well. As
Sheila Whiteley discussed in her essay “Challenging the
Feminine: Annie Lennox, androgyneity and illusions of
identity”, for instance, queer perspectives are not only
limited to visual experiences, but also listening experi-
ences as well. By borrowing the theories of French femi-
nist Luce Irigaray and the analyzing of melody, tonality,
vocality and the performance of Annie Lennox in her
music videos, Whiteley considered the performance to
have “destabilized the distinctions between the natural,
the artificial, depth and surface, inner and outer through
which gender discourses almost always operate.” (133,
Whiteley).

Under the influences Euro-America gender
movements and theories, queer communities in East-Asia
(especially after 1990s) have also developed their own
discourses in local contexts, and in this paper focusing
lesbian communities as an instance, the scenarios and
tensions within communities or with the general hetero-
sexual-normative societies “outside” are also distin-
guished from the contexts mentioned above. The term to
signify a gender-neutral female embodying both feminine
and masculine characteristics, differing from Case’s term
“butch”, are mostly referred to as “tomboys”, which is
also my approach to use this term instead of
“butch” (more often used in Euro-America queer com-
munities) to coin the figures of female masculinities in
East Asia. (Chang, 1994)

Based on the Western gender theories and the
developments of queer communities in East Asia, local
scholars also have developed their own queer discourses
in each of their specific own contexts. Yen-Ning Chao, in
her PhD dissertation in 1996, traced back the history of T
(tomboy) body politics in Taiwanese lesbian communities
all the way to 1960s, along with the analysis of queer
spaces and body performativity in a historical and ethno-
graphic point of view. Her groundbreaking works in the
field of tomboy body studies, and further opened up more
space and discussions for following scholars. Chuan-Fen
Chang, for instance, has operated deep and thorough
fieldwork on T-Po (-%%) identities within Taiwanese
lesbian communities in her book “Liberality of Love: A
Storybook of Lesbians” in 2001. Much like a collection
of interviews within lesbian communities, Chang used the
conversations as examples to demonstrate how the identi-
ties T-Po culture manipulates in Taiwan. Aside from
Chang’s studies, recent scholars such as Yu-Yin Hu and
Fan-Ting Cheng also suggested how queer theories and
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performances work in popular cultures and theatre, and
also elaborated the tomboy body studies with East Asian
cultural contexts. In one of Cheng’s article in 2017 which
discussed the theoretical tactics of Skin Touching, one of
the most notable lesbian theatre works in Taiwan, she
pointed out that the theatre work combined not only the
butch-femme androgynous aesthetic, but were also play-
ful with the crossdressing symbols of Liangzhu (31111H
B H#A) in the play, marking a distinctive performing
style. The paper gives strong arguments on how queer
theories have been appropriated and “localized” by East-
Asian popular culture, and such discourses would also be
my point of elaborating how Ho demonstrated a tomboy
aesthetic (in both visual and audio aspects) intertwining
with historical yet differential cultural backgrounds.

Before the entering into textual analysis on HOCC’s
works, I would first like to suggest her status in Sino-
phone pop music (here I choose the term instead of “Chi-
nese” pop music due to Hong Kong’s hybridized and
post-colonial political background that is not entirely
homogeneous from the Grand-China cultural narrative)
and how her status is intertwined with local queer com-
munities in Sinophone Asia. In Hong Kong and in East
Asia, Ho was the first artist who officially came out as a
lesbian in 2012, and even before her action of coming
out, her musical works have long been considered to em-
body hidden homoerotic desires, for instance, the song
Rolls & Royce that I would elaborate on later. She is well
recognized also by her androgynous characteristics, in her
appearance and in her unique vocality. To the public, her
dress codes and styles are “tomboyish”, wearing mostly
jeans, sneakers, shirts or suits, with a boyish short haircut
representing her androgyneity. Such “tomboy” body aes-
thetics are highly recognizable in East Asia, and to some
extent are relevant to lesbian identities (though, I must
clarify, that “tomboy” is more cling to certain exterior
characteristics instead of fixed identities). To both lesbian
communities and the heteronormative public, her
tomboyish-ness signifies certain notion of ambiguity that
permeates the binary gender boundaries, and further
makes her a queer cultural icon in East Asia.

Similar gender ambiguity of Ho is also demonstrated
not in her appearance but in her voice. As the only female
pupil of iconic Hong Kong singer Anita Mui (HFLf55),
Ho’s singing techniques have her roots from her mentor.
Through critiques and comments of both Mui and Ho,
many describe them to contain some smooth, mellow alto
voices that are unique in Hong Kong popular music in-
dustry. Tracing back to Ho’s mentor Mui’s experiences of
singing, we could discover that Mui’s earliest access of
vocal training was in Jin-Xia Singing and Dance Group

(SR E 4% HE), following the model of Yi-Xia Singing

and Dance Group (ZE5 P $%[H) in Taiwan back in 1960s,
the latter actually followed the model of Japanese
Takarazuka Revue (BF1% X% H), casting all-female per-
formers onstage, some of them performing as gender-
crossing roles. Such background of gender-crossing expe-
riences in singing nurtured Mui’s mellow alto vocality,
and further influenced Ho’s singing.

Through Mui’s guidance, Ho developed her profes-
sional singing techniques. Differing from most Hong
Kong popular female singers, her vocality is low, steady
and warm, using mostly head voice to strengthen the res-
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onance. The intensive usage of head voice and her mel-
low alto voice make her vocal lines distinguishable, yet
not acceptable to all listeners in Hong Kong. While lis-
teners hardly criticize her “techniques” on singing, some
still demonstrated their uneasiness when listening to Ho’s
voice. Comments online include phrases such as “not
sweet and feminine enough”, “too (gender) neutral that it
makes me feel uneasy”, “most female singers contain the
characteristics of either sweetness or tenderness/softness
in their voices, which is why such unisex voice is not that
easy to please the listeners”. Yet also, there have always
been comments describing Ho’s vocality as “unique voic-
es rarely heard in Hong Kong popular music” “distin-
guishable, steady and full of emotions, making all the
covers of other’s works her own music”. These paradoxi-
cal comments, most importantly those who find such
“gender-neutral” voice unfamiliar or uncomfortable, I
would consider, is how Ho’s queerness is represented at
the listening level, in which her vocality blurred the lines
of masculinity/femininity. Such characteristics not only
challenged listeners’ convention of listening, but also
opens up a gender-neutral, or to put together with the
body aesthetics discussed above, a “tomboyish” vocality
that were unheard, or were not widely accepted.

In one of her most well-known pop hits Rolls & Royce
published in the Liangzhu (4 Fi:{#%:) album in
2005, Ho (along with the lyrics writer Wei-Wen Huang)
demonstrated a romantic relationship that is “hidden” and
shut from the public. The romantic relationship, when we
put together the lyrics, the context of Chinese traditional
legend and the music video itself, could be considered as
a problematic one that seems to sway between the blurred
lines of homoerotic/heterosexual desires, deconstructing
the real/unreal and masculine/feminine gender bound-
aries. Such characteristics could be interpreted in the se-
lected lyrics below:

BIEHETF  JEfEESm How could a man be so
intimate with another man?

it Rolls dare not to face, but

Sl HEmE¥ AURMS  indeed they’ve held hands

BFI5 While Royce were falling head

over heels
Thus one day he finally seized
him, looked at him and slowly

A i AR
i —k Rk E

HEHIRIE take off the fabrics

vt The confused Rolls finally
I‘Z% A N realized
ERH #5HT ILRFSE  Though he never thought of
=5 such a friend as a woman
— R E RS FRELT

In the scenario of the music video, the visual ele-
ments also conveys some certain gender-ambiguous
signs, not only on Ho’s androgynous look (though in this
video she hasn’t shown that much gender-ambiguous
characteristics in her appearance), but also on the seem-
ingly confusing characters in the video. While the story-
line depicts the hidden desire between Rolls and Royce,
the gender identity of Royce is actually troubling to some
people throughout the whole video. In one second Royce
is featured as a young boy working with Rolls, “his” best
mate; on the next camera movement with the visual dis-
placement, Royce appears to be a woman, with straight,
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long hair but wearing the same outfits as the “male”
Royce, such as the white T-shirt and the black suits. The
playfulness draws listeners/audiences into a continuous
process of questioning: is it “he” or “she” I’'m looking,
and furthermore, is it “he” or “she” I’'m listening to?
When listeners/audiences are drawn into such dialectic
process, the figure of Ho and her musical works are thus
queered by the people, permeating the formerly unques-
tionable gender-binary hierarchies.

Combining the song and the video along with the tradi-
tional Chinese legend story Liangzhu, as the cultural con-
text, we can further discuss how Ho appropriated the
Liangzhu scenario to localize the notion of queer in Sino-
phone Asia. The legend story originated from more than a
thousand years ago, already hinted the gender-crossing
romances and the ambiguous sexualities of the Liang and
Zhu, especially when Zhu disguised herself as male in
case to get education in the preserved ancient China, and
later fell in love with her male schoolmate Liang. This
famous legend demonstrated a heartbreaking story of
everlasting love, and most importantly, the tension, trans-
gression and blurring of different genders, classes, and
Confucian ethic rules given by the social pressures. (Liu,
2010) Such background complicates the song, distin-
guishing the notion of queerness from the Euro-American
context. The idea of a localized and hybridized tomboy
body/voice aesthetics is thus born.

Aside from the song Rolls & Royce, another song of
Ho’s musical works Chi Ching Su also demonstrated such
localized and hybridized tomboy body/voice aesthetics.
To elaborate how such specific aesthetics is performed, I
would like to first introduce the background of how the
song is created. The song was originally the theme song

of the musical Awakening (B ¥ %), with the famous
Chinese novel Dream of the Red Chambers (A[1#%%) as

its background, produced by Ho herself and directed by
the Hong Kong director Yi-Hwa Lin. In the musical, Ho
starred as Jia Baoyu (& # ), the main male character in
the origin story, accompanying with twelve actresses star-
ring the Twelve Beauties of Jinling (&1 —44$0). In
one of Lin’s interviews about the play Awakening, he
described Ho as his “first choice” to the character Jia
Baoyu because of her unique “gender-neutral tones in her
music and her personal characteristics”. With the out-
standing performance of Ho and her cooperation with the
director, the adaptation of this Chinese classical novel
gained wide reputation from audiences in Taiwan, Hong
Kong and China.

Taking a gender-neutral actress as the primary choice
for casting Jia Baoyu onstage is indeed a gender-crossing
performance onstage. It follows the trend of experiment-
ing queer theories into theatrical and artistic practices in
Asia in the past few decades, yet such combination is not
entirely contingent, but has its contextual roots from the
original texts of Dream of the Red Chamber. From the
original texts, Jia Baoyu has been described as a boy who
“always preferred to playing with his girl mates in the
garden”; instead of following a prototypically “success-
ful” male, studying for exams in order to get a position in
the court, Jia Baoyu indulged himself into “poetry, music,
and even into cosmetics that were only belong to girls”.

Growing up in Da Guan Yuan (JXEi[H), a huge, prosper-
ous family in Ching dynasty, Jia Baoyu is well protected



Proceedings of the 11th International Conference of Students of Systematic Musicology

and preserved a sense of innocence, refusing “to grow
up”. Not only his slender and delicate figure but also his
vulnerability and sentimental hearts showed his unique
characteristics unlike other male characters in the story,
and also unlike a “man” that the preserved society wished
him to be. To readers of all time, Jia Baoyu is a special
case that demonstrated a type of feminine masculinity.

With such context, it might not be difficult to under-
stand the relationship between the character Jia Baoyu’s
feminine masculinity, and Ho’s interpretation of the char-
acter with certain masculine femininities. In the two ver-
sions of the music videos (and also onstage), Ho present-
ed her well-known tomboyish characteristics throughout
the scenes. In one version of music videos featuring Xi
Shu, Ho and Shu were both topless, without any clothing
to modify their body lines. Ho’s only significant differ-
ence with Shu was her highly masculine short undercut,
shaving both sides and combing back her hair to create a
gender-neutral sense of body. The scenes were generally
clear and simple, focusing on the two actresses’ interac-
tions, with the only element- a delicately ornamented
veil- that occasionally swayed in and out of the scene,
creating a sense of distance, loss and nostalgic sorrow. In
the other version of music videos Ho presented with the
twelve actresses in the play, the scenes were comparative-
ly more complicated based on the visual elements as sig-
nifiers related to the play or the song. The twelve Beau-
ties of Jinling were seated around an ornamented long
table with Ho sitting in the middle, wearing formal black
suits that fits her body, yet distinguished herself as a more
masculine figure comparing to the twelve actresses in the
scene. While performing certain feminine masculinities
through her gestures and interactions with other actresses,
Ho also embodied the vulnerability of Jia Baoyu through
her touches and gazes with the ornaments such as Mudan
flowers, fallen leaves and petals, and the butterfly in the
cage, contextualizing Jia Baoyu’s tenderness through
such symbols that are both feminine and on the other
hand “oriental”. Though the adaption of the play was in a
relatively modern context, the symbols still connected
with the original texts that distinguished Ho’s performing
aesthetics different. In her mellow and relatively low vo-
cal lines depicting Jia Baoyu’s sentiments, we can even
related such gender-ambiguous tones and gestures with
the Xiao Sheng (/N4:) manner that combined the queer-
ness with the non-Euro-American centralized text.

In this short article, I’ve discussed how Ho demon-
strated her tomboyish body and voice aesthetics in an
East Asia (or to be more specific, a Sinophone Asia) cul-
tural context, yet there are more issues related to such
hybridized queerness that can be discussed. As a Hong
Kong popular music artist, Ho’s performances are by and
large nurtured under the hybridized, post-colonial politi-
cal context of Hong Kong, and it is also important some-
how to distinguish Hong Kong Sinophone pop music’s
gender-ambiguous “Chineseness” from the authoritative
Grand-China narrative. While the totalitarian Grand-Chi-
na discourse seeks to maintain and strengthen a unified,
collective nationalist discourse catering to the PRC au-
thority’s policies, the notion of gender ambiguity and the
negotiation (but also appropriation) of “Chineseness” in
Hong Kong popular music is actually a strategy to dis-
tance themselves from the unified Grand-China dis-
course. There have been various discussions on how
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Hong Kong popular music used such strategy as never-
ending identification and disidentification as ways to
“become” Hong Kong citizens. Having gone through
several political confrontations and protests especially in
recent years of Ho’s careers, I would dare to say that such
appropriation of Chinesness on the one hand problema-
tized the idea of “China as a whole”, but on the other
hand also demonstrated localized queerness by her per-
sonalized tomboy aesthetics. How could such tomboy
aesthetics further gain alliances with various queer com-
munities in Sinophone Asia, not only on the gender level
but also on other perspectives such as in the postcolonial
scenario confronting neo-liberalism in the contemporary
globalized context? By coining the tomboyish style of
gender-ambiguous aesthetics into these crucial issues,
there could be more discussions that could be elaborated
in the future.
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ABSTRACT

Finding similar aspects in sound recordings is a great con-
cern in automated music analysis applications. In this pa-
per, we are seeking to measure how well can state-of-the-
art melody-extraction algorithms be used in creating ab-
stractions of single-voiced audio recordings for querying.
Having as motivation the development of a query-by-hum-
ming application, we created experiments where we com-
pared the performance of features automatically extracted
from wav recordings, along with its ground-truth directly
calculated from MIDI files. Lastly, we discuss results show-
ing that pitch interval representations ignoring time infor-
mation can preserve some discrimination capability. The
aim is to explore the limits of less informative data rep-
resentations that may help deciding between comparing
audio-to-MIDI or audio-to-audio in query-by-humming ap-
plications.

1. INTRODUCTION

Retrieving music from a dataset is a common task nowa-
days. People listen to music and they usually want to re-
member names of songs that linger on their memory. How-
ever, much time and effort may be spent to find one specific
version of a song. Frequently, a user is unable to remember
the lyrics, the artist or any other common meta-data from
the music she/he is looking for; in such cases the only re-
source available is to hum the melody that is present in
their memories.

This yields an important problem in Music Information
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Retrieval: to search within a dataset using only hummed/sung

queries. It is necessary to transform the record into a rep-
resentation that could be matched with the stored data in
order to retrieve efficiently the correct music to the user.
Recovering information based on sung queries has two
main challenges: codification of the information, and sim-
ilarity criteria. There are works as Tararira [1] that focus
on the note’s pitch and duration to construct the codifica-
tion and use this information to find similar items in a data-
set. One algorithm that uses this kind of symbolic informa-
tion is the SMBGT [2], a subsequence matching framework
that allows gaps on queries and targets, where you can con-
trol parameters (variance tolerance levels, maximum match
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length and minimum number of matched elements) to im-
prove the retrieval.

Another approach is to use the fundamental frequency
line of melody to match with the target’s melodic line.
In the Follow That Tune system [3], a modified DTW has
been used in order to calculate the alignment between query
and targets. Using a modified representation to summarize
melodic information, Salamon [4] has built a retrieval algo-
rithm using the @, algorithm to compute fitness values
and rank targets in a dataset (by sorting them in decreasing
fitness order).

This paper deals with the problem of searching hummed
queries within a dataset that uses MIDI representations.
For reliability of the methods and algorithms, we used dif-
ferent audio to MIDI transcription systems (Melodia [5]
and ASyMuT [6]) and we are concerned to make the eval-
uation of their performances using a custom-made version
of the SMBGT algorithm. In addition, we discuss the al-
gorithm limitations using this kind of representation, com-
paring the human recognition of the humming record and
MIDI representation.

The article is organized as follows: section 2 brings a
brief introduction of relevant concepts that allows the au-
tomatic comparison of melodic information. Section 3 de-
scribes the database, the feature extraction and the match-
ing algorithms. Section 4 describes the evaluation using
two different audio to MIDI transcriptions. The results are
discussed in section 5.

2. CONCEPTS
2.1 MIDI transcription

The process of automatically transcribing audio represen-
tations of hummed sounds into symbolic versions, such as
MIDI, has been explored for years, and is far from being
a closed problem. Nevertheless, people usually follow a
similar strategy when working in this task, which we will
describe in this section.

The first step for MIDI transcription is converting the au-
dio signal into some feature space that highlights funda-
mental frequencies of the voiced segments in the audio sig-
nal. This is a temporal series of fundamental frequencies
that can be easily converted to a pitch sequence, which is
the expected output for this task. This step is less con-
troversial and it is mostly solved for monophonic record-
ings, even though for polyphonic signals it is still very
challenging. ASyMuT [6] is a system designed for tran-
scribing monophonic recordings; this algorithm creates the
pitch vector by analyzing the spectral representation of the
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Figure 1: A pitch vector (orange) automatically extracted
from a hummed query, aligned against its MIDI database
version (blue).

audio, looking for harmonic series of spectral peaks with
maximal sum. Melodia [5] is designed for polyphonic sig-
nals, although it also works for monophonic signals. It has
a behavior similar to ASyMuT, but it takes an extra step
of evaluating the pitch candidates evolution in time, dis-
carding extraneous pitch jumps. Figure 1 shows the results
from this step.

The second step in MIDI transcription takes pitch vectors
anc converts them into a sequence of discrete events, each
one with specified pitch and duration, in a format simi-
lar to that of a MIDI file (that uses note_on/note_off
events). This is the most challenging step, and there is no
simple setting of the transcription algorithms that is always
guaranteed to produce good results. A common pipeline
for this task is to smooth the pitch vector, making jumps
and fluctuations in instantaneous frequency less intense.
This smoothing step is usually done by digital filters; how-
ever, choosing the right filter is hard and the most appro-
priate filter may vary for each recording, which is part of
the challenge for this step. After obtaining the smoothed
pitch vector, the pitch values can be rounded to the closest
integer MIDI note. The last step is to find groups of MIDI
notes that meet certain criteria (e.g. minimum duration).
The final transcription is then similar to figure 2.

2.2 Interval representation

Absolute pitch values, or MIDI note values, are valuable
for comparing recordings and for trying to find one specific
record within a database. In order to introduce a degree of
tolerance in the comparison of versions and melody con-
tours, one solution is to consider the differences of con-
secutive pitch values, or infervals; intervals can lead to
better contour matching by allowing tonal independence.
One question that still has to be considered regards octave
equivalence: frequently the representation of symbolic se-
quences can be simplified to allow only 12 pitch classes
(integers between 0 and 11) instead of absolute pitch val-
ues, and also pitch class intervals instead of absolute inter-
vals.

2.3 Time Series Matching

Ultimately, what we obtain is a sequence of timestamped
events. There are various approaches for the alignment of
two such sequences. One of these approaches is broadly
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Figure 2: Final transcription after smoothing, rounding,
and removing short duration notes from a pitch vector.

used when building query-by-humming applications, the
Dynamic Time Warping [7]. It is the default approach
when comparing pitch vectors of dissimilar lenghts, and
is one of the best approaches for query-by-humming when
trying to maximize the recall and MRR of the results, ac-
cording to Salamon et al. [8]. Even though DTW has sev-
eral advantages, such as its retraceability ! , it is not easy to
adjust it to the interval representation, because the database
intervals generated from the pure symbolic representation
have a completely different structure than the intervals ob-
tained by automatic transcription from the audio recording.
Thus, we used another matching approach, the SMBGT
algorithm [2], which is also a dynamic programming algo-
rithm for matching sub-sequences.

The representation used and the matching algorithm have
minor overall modifications compared to [2]. The SMBGT
follows these steps: a sub-sequence A is compared element
by element to a sub-sequence B, a matrix is calculated by
placing O plus the last position of the matrix whenever a
element is considered different (i.e. does not satisfy a pre-
established condition) or 1 plus the last position of the ma-
trix whenever it is considered equal. The algorithm has
a parameter for resetting the cell score whenever it hops
through a number of different cells without finding a equal
element. The final score for the comparison of the two se-
quences is the highest value over the whole matrix, usually
divided by the size of the smaller sequence, as this reflects
the percentage of the longer equal sequence.

3. EXPERIMENT
3.1 Database

We considered the database that has been used in the MIREX
annual competition (Music Information Retrieval Evalua-
tion eXchange) for our experiments. It consists of 4431
WAV recordings of hummed queries, sampled at 8kHz.
The queries were gathered through a period of 7 years, and
include 195 participants and 48 songs (not all participants
recorded every song in the set). This database of queries
is processed and matched against a MIDI database that in-
cludes the same 48 songs among other 8474 MIDI songs
from ESSEN folk music database. These 8474 extra songs
were not hummed by the participants, thus they are used

! where we can find the exact sub-sequence that has been automatically
matched to the input sequence
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solely for the purpose of making the music retrieval task
harder.

3.2 Feature extraction

The feature extraction algorithm works similarly to what
has been described in section 2. All WAV queries are first
processed for FO determination within segmented audio
frames. This gives an FO temporal series that are later used
for smoothing and approximating MIDI note values, and
finally to create MIDI files. The MIDI file is used for find-
ing intervals of two consecutive notes, yielding a sequence
of intervals, which is the representation used in this ex-
periment. We used two different implementations for this
task, both of which are freely available in the Internet at
the time of writing. The first one is based on Melodia [4]
and its code can be found online > . The other implementa-
tion used was ASyMuT [6], and its code can also be found
online 3 . The transcription steps are illustrated in figure 3.

3.3 Matching

Symbolic representations, such as those resulting from hummed

transcriptions and MIDI re-encoding, reduce the complex-
ity of the original melody. We need similarity measures
that may be used to compare such simplified representa-
tions and the database MIDI files. For this task we used the
SMBGT algorithm, which is a dynamic programming ap-
proach for the problem of comparing two sub-sequences,

which was proposed within the context of a query-by-humming

application [2].

MIDI transcriptions from each WAV file in the dataset
are matched against every MIDI contained in the reper-
toire dataset. Therefore, each WAV receives 8522 similar-
ity scores, from which a list of 10 top matches are kept. In
this way, we expect to find not only the exact match, but
other pieces with high melodic similarity compared to the
hummed query. Even though it would be desirable, it is
not reasonable to expect that the desired song is always in
the first position of this list, because the tolerance added to
the matching algorithm introduces ambiguities that result
in high scores for many other melodies besides the ground-
truth.

4. EVALUATION

Our evaluation proposal has been aimed at measuring how
well the proposed method performs in trying to keep the
ground-truth result among the 10-highest-scoring MIDI files.
This would give us a hint on the system’s ability to iden-
tify that a hummed melody matches part of a file in the
dataset. For this purpose, we have taken the recall of the
ground-truth belonging to the list of the 10-highest-scoring
melodies. Additionally, we use the mean reciprocal rank
(MRR) to find out how frequently the exact match appears
in first position. Even though those measures might be seen
as “quality” or “capability” of the system in giving the ex-
pected answer, we rather look at then as characteristics of

https://github.com/justinsalamon/audio_to_
midi_melodia
3https://github.com/adrianomitre/asymut
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Smooth | Recall | MRR | Mean Position
0.05 4% 0.02 | 38.52

0.01 32% 0.23 | 4.35

1.0 6% 0.02 | 84.01

Table 1: Values for Melodia transcription.

Smooth | Recall | MRR | Mean Position
0.064 32% 0.19 5.13
0.128 13% 0.06 16.51

Table 2: Values for ASyMuT transcription.

the method. This way, the goal is not to achieve high recall
and MRR measures, but to describe what kind of music
result it is retrieving.

Recall calculation is made by counting the number of
times that ground-truth MIDI appears in the list of results,
divided by the total number of queries in the dataset; i.e.,
recall will be 1 if every expected MIDI is returned by the
system, 0.5 if half of them are retrieved, or 0 if no correct
MIDI is found. MRR can be seen as the harmonic mean
of the positions of the ground-truth in the retrieved list for
each query; i.e. MRR will be equal to recall if every cor-
rect answer appears in first position, half the MRR if every
answer is in the second position, and so on.

An important consideration regarding these metrics is their
relationship to the quality of the transcription of the WAV
files. The transcription algorithms have parameters for defin-
ing smoothing levels, which makes transcriptions more ac-
curate or more tolerant to FO deviations; setting these pa-
rameters to extreme values affects the transcription quality
and the recall and MRR metrics, as can be seen in tables 1
(for MIDI transcriptions using Melodia) and 3 (for MIDI
transcriptions from ASyMuT).

Furthermore, the choices of parameters for the matching
algorithms also lead to changes in recall and MRR values.
In the SMBGT algorithm we have explored the parameter
controlling the different sizes of gaps allowed within sub-
sequences. In our experiments, recall ranged from 34.5%
to 37.0% for any combination of gaps, which means that
optimization of this parameter could lead to only 2.5% im-
provement of recall, so that even though there is room for
improvement, its impact is not considerable.

Another important point was to choose the representa-
tion that would be used for matching. We have tried to
use rhythmic information from the automatic MIDI tran-
scriptions. For comparison, we used as baseline a random
classification, based on random MIDI similarity values ir-
respectively of the file contents. The algorithms that we
used focused in keeping melodic information despite of
rhythm information loss, which made our rhythmic tests
always achieve very poor recall values, being in the range
between 13% and 17%.
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Figure 3: Steps of algorithmic transcription in our approach. a) Spectrogram of a hummed query. The strong lines in the
bottom are captured by the FO-extraction algorithm. b) Result of FO extraction. It has a similar shape to the strongest line
of the spectrogram. ¢) MIDI file as seen in database. d) MIDI created from pitch vector.

Interval type | Recall | MRR | Mean Position
Regular 38% 0.23 | 4.29
Pitch classes | 37% 023 | 433

Table 3: Recall and MRR values for different interval rep-
resentations.

5. DISCUSSION

In an ideal world, a query-by-humming application would
approach the behavior of the human cognition with respect
to melodic similarity. As far as we have gone into this
experiment, this idealized goal is not within reach by the
methodology here described. One alarming behavior of the
framework described is that it will frequently bring results
that no human would classify as similar, for most of the
queries. Furthermore, melodic similarity values will usu-
ally not indicate clearly what the correct answer is; there
is always a high degree of confusion among competing
MIDI files. Another problem of this methodology is that
the transcription algorithms usually shorten sung notes, of-
ten because the moment of attack or release, or the period
of transition between notes, makes the algorithm unsure of
the pitch value in those moments and they tend to be dis-
carded. But this note shortening makes it hard to define
the parameter controlling the minimal duration for notes,
because this choice would not be based on the actual prob-
lem (i.e. based on real data it would be good enough to

32

set it to between 0.5s and 0.1s), but it would be influenced
by the computer representation and the transcription errors
introduced in the FO-extraction.

Regarding the choice of using absolute pitch values, pitch
classes or intervals, it might be better to use the full abso-
lute pitch vector, even though it incurs in a higher com-
putation cost. Moreover, audio-to-audio alignment might
also be an alternative to consider, if a matching strategy is
defined to account for the fact that the query is tipically
monophonic whereas the music database would be poly-
phonic (i.e. the hummed query should be aligned to the
most prominent melody within the polyphonic texture).

6. CONCLUSIONS

In this paper, we considered the problem of retrieving a
song from a dataset using MIDI representations calculated
from hummed queries. We described the main concepts
related to this task, particularly the transcription step and
the SMBGT matching algorithm. We gave details of our
experiments and discussed their results. Finally, we dis-
cussed some aspects relating this kind of representation to
the human perception of melodic similarity, highlighting
difficulties we have found. Lot of effort has been spent
over this task, still it is not marked as completed. Further-
more, approaching human cognition with computers will
always be complicated, and this task is a closely related to
listening cognition.
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ABSTRACT

Cover song identification in Music Information Retrieval
(MIR), and the larger task of evaluating melodic or other
structural similarities in symbolic musical data, is a sub-
ject of much research today. Content-based approaches to
querying melodies have been developed to identify similar
song renditions based on melodic information. But there
is no consensus on how to represent the symbolic melodic
information in order to achieve greater classification accu-
racy. This paper explores five symbolic representations and
evaluates the classification performance of these encodings
in cover song identification using exact matching of local
sequences. Results suggest the more lossy encodings can
achieve better overall classification if longer melodic seg-
ments are available in the data.

1. INTRODUCTION

The landscape of todays digital music exploration paradigm
has shifted greatly in recent years, and will likely continue
to change. With the growth in popularity of subscription-
based collections, people are discovering and consuming
music in vast and varied ways on a number of devices and
platforms. With such an increase in access, there is greater
demand for users to explore, interact with, and share mu-
sic. To this end, there is continued demand for novel and
efficient ways to index, retrieve, manipulate, etc. digital
music.

Symbolic melodic similarity, as a content-based approach
to MIR, can be considered a sub-discipline of music sim-
ilarity. The goal of melodic similarity is to compare or
communicate structural elements or patterns present in the
melody. Where vast efforts towards music discovery and
recommender systems have historically focused on music
similarity, by employing low-level feature extraction and
clustering or other classification schemes, there has been
comparatively less focus on melodic similarity. Many ap-
plications of similarity analysis for title retrieval, genre
classification, etc., do not require the additional effort to
process and interpret melodic content. Instead, relying on
timbral descriptors, tags, etc. is considerably more ef-
ficient, and can often achieve equal if not better perfor-
mance. However, there are numerous applications of dig-
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ital musical analysis that cannot be performed without ex-
ploring the melodic content directly.

Symbolic melodic similarity research can be largely cat-
egorized into monophonic and polyphonic melodies, and
into sequence similarity, or harmonic/chordal similarity.
Melodies are often extracted from MIDI, MusicXML, or
other digital music transcription formats, into representa-
tions such as: vectors, contours, text or numerical strings,
or graphs. While considerable efforts have been made to
create and evaluate melodic similarity measures with dif-
ferent symbolic representations, there has been little atten-
tion paid to the behaviours of these approaches with differ-
ent representations.

This article explores the behaviour of local exact match-
ing of melodies with five symbolic representations of vary-
ing information. The lengths of the local matches are used
to perform cover song identification, and their classifica-
tion performance is discussed.

2. LAKH MIDI DATASET
2.1 Preprocessing

The Lakh MIDI dataset was acquired for use in this re-
search. There are many varieties of the Lakh dataset; in
particular, this work employs the Clean MIDI subset, which
contains MIDI files with filenames that indicate both artist
and song title [1,2]. MIDI files were scraped for track
info, and any tracks titled “Melody” were parsed to ac-
quire the melodic information. Any melody that contained
two notes overlapping for greater than 50% of their dura-
tion was considered polyphonic, and was discarded. All
remaining monophonic melodies were transcribed to text,
including artist, song title, tempo, meter, and all melodic
information (i.e. notes and durations).

Key signature data from MIDI files is unreliable. Con-
sequently, key signatures were estimated for each melody
using the Krumhansl-Schmuckler key-finding algorithm,
which uses the Pearson correlation coefficient to compare
the distribution of pitch classes in a musical segment to an
experimental, perceptual “key-profile” to estimate which
major or minor key a melody most closely belongs to [3].
The Krumhansl-Schmuckler algorithm works well for melodic
segments or pieces that do not deviate from a tonal center;
however, pieces that modulate or shift keys will affect the
accuracy of the algorithm.

Deduplication was first handled in the original Lakh dataset,
where MDS5 checksums of each MIDI file were compared,
and duplicates were removed. This approach is quite ro-
bust but unfortunately still requires further deduplication.
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Since MIDI file or track names, or other meta data can be
altered without affecting the melodic content, a further step
to compare the transcribed melodies and remove duplicates
was applied. This ensured that while cover songs with the
same or a different artist and same song title were permit-
ted, their transcribed melodies could not match identically.

In total, 1,259 melodies were transcribed, which gives
793,170 melodic comparisons. Of these melodies, the short-
est was 14 notes long and the longest was 949 notes long.
Within the 1,259 melodies, there were 106 distinct songs
that had one or more corresponding cover(s) in the dataset.
In total there were 202 covers present in the dataset.

2.2 Ground Truth Cover Songs Data

Using the transcribed melodies dataset, a bit map was cre-
ated to annotate which melodies were covers or renditions.
No consideration was given to which melody was the orig-
inal work and which was the cover. The bit map was con-
structed such that an annotation of 1 indicated the melodic
comparison was between two covers, and 0 indicated the
melodies were unique (i.e. non-covers). Melodies were
annotated as covers if they had the same song title and
artist name, or the same song title and a different artist.
Duplicate song titles by different artists were individually
inspected to identify if they were genuine covers or unique
songs.

3. MELODIC ENCODINGS

Melodies were encoded into five different symbolic repre-
sentations of varying information loss. These encodings
are: Parsons code, Pitch Class (PC), Interval, Duration,
and Pitch Class + Duration (PCD). Parsons is a contour
representation that ignores any intervalic or rhythmic infor-
mation and only expresses the relationship between notes
as {Up, Down, Repeat} = {0,1,2}. PC notation de-
scribes notes belonging to one of 12 unique pitch classes:
{C,C4,...,B} = {0,1,...,11}. The Interval representa-
tion encodes each note by its intervalic distance from the
previous note (e.g. C + G = +7, B | Gf = —3). Inter-
val encoding does not apply modulo operations by octave
in either the positive or negative direction (i.e. int