
17th Sound and Music Computing Conference

Torino, 24th - 26th June 2020

P����������





SMC
torino2020

SMC 2020
Proceedings of the 17th Sound and Music Computing Conference
Torino, Italy, June 24th – 26th 2020

Simone Spagnol and Andrea Valle, eds.



17th Sound and Music Computing Conference
Torino, Italy, June 24th – 26th 2020

SMC – Sound and Music Computing Network - http://www.smcnetwork.org

Organization:
Università degli Studi di Torino
Politecnico di Torino
Conservatorio Statale di Musica «G. Verdi» di Torino

in collaboration with sponsored by

Proceedings of the 17th Sound and Music Computing Conference
Simone Spagnol and Andrea Valle, editors
ISBN: 978-88-945415-0-2
ISSN: 2518-3672
website: http://www.smc2020torino.it/

BibTeX:

@proceedings{17SMCConf,
Editor = {Simone Spagnol and Andrea Valle},
Organization = {Sound and Music Computing Network},
Publisher = {Axea sas/SMC Network},
Title = {Proceedings of the 17th Sound and Music Computing Conference},
Year = {2020}}

Copyright

These proceedings, and all the papers included in it, are an open‐access publication distributed under the terms of the Creative Com-
mons Attribution 3.0 Unported License, which permits unrestricted use, distribution, and reproduction in any medium, pro-
vided the original author(s) and source are credited. To view a copy of this license, visit http://creativecommons.org/li-
censes/by/3.0/ or send a letter to Creative Commons, 171 Second Street, Suite 300, San Francisco, California, 94105, USA.

Typeset with ConTEXt by Andrea Valle



General Chairs
Andrea Valle – Università di Torino
Marco Masoero – Politecnico di Torino
Stefano Bassanese – Conservatorio di Torino
Simone Spagnol – Aalborg University Copenhagen

Scientific Chairs
Simone Spagnol – Aalborg University Copenhagen
Charalampos Saitis – Queen Mary University of London

Scientific Committee
Federico Avanzini – University of Milano
Stefan Bilbao – University of Edinburgh
Jean Bresson – Ableton, Berlin
Emma Frid – Royal Institute of Technology Stockholm
Anastasia Georgaki – National and Kapodistrian University of Athens
Lauren Hayes – Arizona State University
Vincenzo Lombardo – University of Torino
Georgios Marentakis – Østfold University College
Andrew McPherson – Queen Mary University London
Romain Michon – GRAME-CNCM and CCRMA, Stanford University
Laurel Pardue – Queen’s University Belfast
Sandra Pauletto – Royal Institute of Technology Stockholm
Gary Scavone – McGill University
Stefania Serafin – Aalborg University Copenhagen
Louena Shtrepi – Politecnico di Torino
Rebecca Stewart – Imperial College London
Hiroko Terasawa – University of Tsukuba
Sølvi Ystad – PRISM - CNRS, Marseille

Panel of Scientific Reviewers
Ali Adjorlu, Andrea Agostini, Mitsuko Aramaki, Jack Armitage, Adriano Baratè, Roberto Barumerli, Edgar
Berdahl, Laura Bishop, Roberto Bresin, Fabian Brinkmann, Nick Bryan-Kinns, Grigore Burloiu, Emilios Cam-
bouropoulos, F. Amílcar Cardoso, Rafael Caro Repetto, Thibaut Carpentier, Nicolas Castagné, Doga Cavdir,
Chris Chafe, Vasileios Chatziioannou, Axel Chemla-Romeu-Santos, Emmanouil Theofanis Chourdakis, Regina
Collecchia, Nick Collins, Isabella Czedik-Eysenberg, Stefano D’Angelo, Sofia Dahl, Orchisama Das, Matthew
Davies, Stefano Delle Monache, Carlo Drioli, Christos Drouzas, Michele Ducceschi, Cumhur Erkut, Fabian
Esqueda, Georg Essl, Federico Fontana, Martin Gasser, Sergio Giraldo, Aggelos Gkiokas, Werner Goebl,
Maarten Grachten, Francesco Grani, Pierre Hanna, Kjetil Falkenberg Hansen, Andrew Horner, Daniel Hug,
Alexander Refsum Jensenius, Pierre Jouvelot, Hanna Järveläinen, Haruhiro Katayose, Peter Knees, Alexan-
dros Kontogeorgakopoulos, Otso Lähdeoja, Olivier Lartillot, Sven-Amin Lembke, James Leonard, Giacomo
Lepri, Luca Andrea Ludovico, Athanasios Lykartsis, Vangelis Lympouridis, Marcella Mandanici, Luca Marinelli,
Jeremy Marozeau, Benjamin Matuszewski, Davide Andrea Mauro, Riccardo Miccini, Nicolas Misdariis, Thomas
Mitchell, Dave Moffat, Fabio Morreale, Juhan Nam, Niels Christian Nilsson, Hiroki Nishino, Markus Nois-
ternig, Stavros Ntalampiras, Razvan Paisa, Rui Pedro Paiva, Claudio Panariello, Stefano Papetti, Julian Parker,
Johan Pauwels, Finnur Pind, Pedro J. Ponce De León, Giorgio Presti, Niccolò Pretto, Gerard Roma, David
Roze, Diemo Schwarz, Rod Selfridge, Kai Siedenburg, Federico Simonetta, Diana Siwiak, Julius Smith, Tony
Stockman, Dan Stowell, Bob Sturm, Tapio Takala, Burak Tamer, Erica Tavazzi, Sten Ternström, Shawn Trail,
Luca Turchet, Vesa Välimäki, Isabelle Viaud-Delmon, Domenico Vicinanza, Jerome Villeneuve, Stefan Weinzierl,
Silvin Willemsen, Asterios Zacharakis



Table of Contents

Simone Spagnol and Andrea Valle viii Preface

Keynotes

Anna Xambó xii Collaborative/Participatory Music Experiences: A Dialogue Between SMC
and HCI

Marek Chołoniewski xiii Sound Space Kinetics

Pierre Alexandre Tremblay xiv Beautiful Mess: tales of in-between-ness in SMC research

Oral Session 1 - Anniversaries

Davide Andrea Mauro, Federico Avanzini, Adriano Baratè,
Luca Andrea Ludovico, Stavros Ntalampiras,

Smilen Dimitrov and Stefania Serafin

3 Sixteen years of Sound and Music Computing: A look into the history and
trends of the Conference and Community

Daniele Ghisi and Andrea Agostini 11 A compendium of bach’s shortcomings as it turns ten (along with a few
ideas on how to overcome them)

Jonathan Bell 18 Improvements in bach 0.8.1, a user’s perspective

Oral Session 2 - Hardware And Software For Smc

Hans Lindetorp and Kjetil Falkenberg 25 WebAudioXML: Proposing a new standard for structuring web audio

Shin Kato, Tomohiro Ikeda, Mitsuaki Kawamorita,
Manabu Tsukada and Hiroshi Esaki

32 Web3602: An interactive web application for viewing 3D audio-visual
contents

Federico Simonetta, Stavros Ntalampiras and Federico Avanzini 40 ASMD: An automatic framework for compiling multimodal datasets with
audio and scores

Laura Bishop and Alexander Refsum Jensenius 47 Reliability of two IR motion capture systems in a music performance setting

Poster Session 1

Davor B. Vincze, Hrvoje Hiršl and Jonathan S. Abel 54 Strune - An interactive audio-visual installation inspired by string theory

Roberto Bresin, Sandra Pauletto,
Jarmo Laaksolahti and Erik Gandini

62 Looking for the soundscape of the future: preliminary results applying the
design fiction method

Emma Frid and Hans Lindetorp 68 Haptic music - Exploring whole-body vibrations and tactile sound for a
multisensory music installation

Romain Michon, Daniel Overholt, Stéphane Letz, Yann Orlarey,
Dominique Fober and Catinca Dumitrascu

76 A Faust architecture for the ESP32 microcontroller

Alexandros Kontogeorgakopoulos and Odysseas Klissouras 82 01101110 : An audiovisual installation based on the Cellular Automaton
Rule 110

Guilherme Jun Yoshimura, Marcelo Queiroz,
Haydée Fiszbein Wertzner and Danira Francisco

88 Speech sound disorder classification based on time-aligned dissimilarity
profiles

Nicolas Figueiredo and Marcelo Queiroz 94 Detection of musically relevant regions in multiresolution time-frequency
representations evaluated on piano recordings

Doga Cavdir 102 Embedding electronics in additive manufacturing for digital musical
instrument design

Nolan Lem 110 Menagerie: exploring the audio-visual rhythms of violence through data,
gun triggers, and swarms



Olivier Lartillot, Carlos Cancino-Chacón and Charles Brazier 115 Real-time visualisation of fugue played by a string quartet

Georgios Varoutsos 123 Peace Wall Belfast: Spatial audio representation of Divided Spaces and
soundwalks

Oral Session 3 - Sound In Space

Marius George Onofrei, Riccardo Miccini, Runar Unnthorsson,
Stefania Serafin and Simone Spagnol

131 3D ear shape as an estimator of HRTF notch frequency

Eoin F. Callery and Elliot K. Canfield-Dafilou 138 Methods for performing with feedback in virtual acoustics

Karolina Prawda, Sebastian J. Schlecht and Vesa Välimäki 145 Evaluation of reverberation time models with variable acoustics

Oral Session 4 - Physical Modelling I / Analysis And Synthesis

Rares Stefan Alecu, Stefania Serafin, Silvin Willemsen,
Emanuele Parravicini and Stefano Lucato

153 Embouchure interaction model for brass instruments

Silvin Willemsen, Stefania Serafin,
Stefan Bilbao and Michele Ducceschi

161 Real-time implementation of a physical model of the tromba marina

Dmitri Kartofelev, Joann Gustav Arro and Vesa Välimäki 169 Insights into the string-barrier interaction dynamics based on high-speed
camera measurements

Oral Session 5 - Modelling Performance

Çağrı Erdem, Qichao Lan, Julian Fuhrer, Charles Martin,
Jim Tørresen and Alexander Refsum Jensenius

177 Towards playing in the ’air’: Modeling motion-sound energy relationships
in electric guitar performance using deep neural networks

Yudong Zhao, György Fazekas and Mark Sandler 185 Identifying master violinists using note-level audio features

Luca Marinelli, Athanasios Lykartsis,
Charalampos Saitis and Stefan Weinzierl

193 Musical dynamics classification with CNN and modulation spectra

Poster Session 2

Daniel Mayer 200 Fb1 - An interface for single sample feedback and feedforward
in SuperCollider

Nicolas Castagné and Annie Luciani 204 The Physics Network Scripting Language to design masses-interactions
physical models for arts

Giacomo Lepri 212 Sonification as negotiation - Learning from translation studies

Rasmus Kjærbo, Ramon Romeu, Marco González Pérez,
Francisco Rosado Correia, Vatsal Guruvayurappan,

Daniel Overholt and Sofia Dahl

220 Rhythm Rangers: An evaluation of beat synchronisation skills and musical
confidence through multiplayer gamification influence

Asterios Zacharakis, Stamatia Kalaitzidou, Maximos
Kaliakatsos-Papakostas and Emilios Cambouropoulos

228 Good artists copy, great artists steal: Strategies for creative exploitation of
the CHAMELEON harmonisation assistant

James Leonard and Jerome Villeneuve 234 Design and implementation of real-time physically-based virtual musical
instruments: A balancing act

Yuri De Pra, Federico Fontana,
Stefano Papetti and Michele Simonato

242 A low-cost endless knob controller with programmable resistive force
feedback for multimedia production

Karolina Prawda, Stefania Serafin and Vesa Välimäki 247 Evaluation of accurate artificial reverberation algorithm

Matteo Amadio and Alberto Novello 255 Digitally enhanced drums: An approach to rhythmic improvisation

Matteo Marson and Andrea Agostini 260 ET systems: A high-level approach to additive synthesis control



Oral Session 6 - Sonic Interaction Design

Georgios Marentakis 268 Pictorize: Transforming image region luminosity to sound brightness for
monitoring location

Marco Tiraboschi, Federico Avanzini and Stavros Ntalampiras 276 Spectral analysis for modal parameters linear estimate

Argan Verrier, Vincent Goudard,
Elim Hong and Hugues Genevois

284 Interactive software for the sonification of neuronal activity

Oral Session 7 - Physical Modelling II / Audio-haptic Interaction

Silvin Willemsen, Anca-Simona Horvath and Mauro Nascimben 292 DigiDrum - A haptic-based virtual reality musical instrument and a case
study

Silvin Willemsen, Razvan Paisa and Stefania Serafin 300 Resurrecting the tromba marina: A bowed virtual reality instrument using
haptic feedback and accurate physical modelling

Claude Cadoz 308 GENESIS 4th generation / Nomadicity / Gesture emulation: Real-time
CORDIS-ANIMA physical modeling and high performance force-feedback
interaction within the Hélicanthe workstation

Oral Session 8 - Music Analysis And Retrieval

Hiroyuki Yamamoto, Yui Uehara and Satoshi Tojo 316 Jazz harmony analysis with epsilon-transition and cadential shortcut

Laurent Feisthauer, Louis Bigo,
Mathieu Giraud and Florence Levé

323 Estimating keys and modulations in musical pieces

Minz Won, Andres Ferraro, Dmitry Bogdanov and Xavier Serra 331 Evaluation of CNN-based automatic music tagging models

Poster Session 3

Masatoshi Hamanaka, Yui Isono,
Keiji Hirata and Satoshi Tojo

338 Web-based time-span tree editor and analysis database

Tsubasa Tanaka 344 Motif set assignment problem in the compositional process of "Musical
Rally"

Yuta Ogura, Hidefumi Ohmura, Yui Uehara,
Satoshi Tojo and Kouichi Katsurada

350 Expectation-based parsing for jazz chord sequences

Giovanni Santini 357 Composition as an embodied act: A framework for the gesture-based
creation of augmented reality action scores

Juan Alonso Moreno, Francesco Bigoni and Georgios Palamas 364 Latent birds: A bird’s-eye view exploration of the latent space

Charles Brazier and Gerhard Widmer 371 Towards reliable real-time opera tracking: Combining alignment with
audio event detectors to increase robustness

Simon Borst Tyroll, Daniel Overholt and Georgios Palamas 378 AVAI: A tool for expressive music visualization based on autoencoders and
constant Q transformation

Beate Ruth Kutschke and Tobias Bachmann 386 Historiography of the form of symbolic music through a computer-assisted
analysis

Niccolò Pretto, Alessandro Russo, Federica Bressan,
Valentina Burini, Antonio Rodà and Sergio Canazza

394 Active preservation of analogue audio documents: A summary of the last
seven years of digitization at CSC

Oliver Bown, Angelo Fraietta,
Sam Ferguson and Deborah Turnbull Tillman

399 Rapid composition for a multi-device networked music platform

Alexander Carôt, Mischa Dohler, Simon Saunders, Frank Sardis,
Richard Cornock and Navdeep Uniyal

407 The world’s first interactive 5G music concert: Professional quality
networked music over a commodity network infrastructure



Oral Session 9 - Emotions And Perception

Sven-Amin Lembke 413 Matching uni-directional auditory gestures to visual trajectories of varying
curvature

Malcolm Houel, Abhilash Arun, Alfred Berg,
Alessandro Iop, Adrián Barahona-Ríos and Sandra Pauletto

419 Perception of emotions in knocking sounds: An evaluation study

Rumi Hiraga and Kjetil Falkenberg 426 Computer-based music training with hearing impairments: Lessons from
an experiment

Adrian B. Latupeirissa, Claudio Panariello and Roberto Bresin 434 Exploring emotion perception in sonic HRI

Oral Session 10 - Digital Audio Effects

Giovanni Capizzi, Davide Rocchesso and Stefano Baldan 442 Streams as Seams: Carving trajectories out of the time-frequency matrix

Adrián Barahona-Ríos and Sandra Pauletto 450 Synthesising knocking sound effects using conditional WaveGAN

Leonardo Fierro and Vesa Välimäki 457 Towards objective evaluation of audio time-scale modification methods



viii

Preface

The Sound and Music Computing Conference reaches its 17th edition!
This 17th Sound and Music Computing Conference (SMC 2020) is organized by three

institutions from Torino, Italy: University, Polytechnic School and Conservatorio di Mu-
sica “G. Verdi”. The conference should have taken place in Torino, June 24tth – 26th, 2020
as a joint event together with the XXIII Colloquium of Music Informatics (CIM) organized
by the Italian Association of Music Informatics (AIMI).

The current COVID-19 situation has forced us to change our plans for this edition.
While in agreement with AIMI we decided to postpone the XXIII CIM, together with
the SMC steering committee we opted for turning SMC 2020 into a virtual conference.
Although this means a certain loss of opportunities in relation to the physical conference,
this decision allowed us to keep the yearly scheduling of the SMC conference.

Did we learn anything from COVID-19? In terms of scientific practice, we have all
been forced to embrace on-line work. At least we became more acquainted and compe-
tent with this kind of resources. While moving the SMC conference to the World Wide
Web, we thought that we should try to exploit some possibilities provided by this techno-
logical shift. For instance, why keep access to the conference reserved to a closed group
of registered participants? Thus, this 2020 edition is open to anyone with an internet
connection.

SMC 2020 Topics of Interest include a wide selection of topics related to acoustics,
psychoacoustics, technologies for audio and music, audio analysis and synthesis, spa-
tial sound, sonic interaction design, music analysis, performance modelling, and many
more. SMC 2020 is an interdisciplinary forum to share music, thoughts, needs and dis-
coveries in this remarkable research topic that brings together art, technology and human
perception.

SMC 2020 welcomed two types of contributions:

• Scientific contributions examining all the core topics of the Sound and Music Com-
puting field; these contributions, that have been fully peer-reviewed, are presented as
oral talks or posters.

• Music contributions that make use of the possibilities technology offers nowadays to
create music in a broad sense.

SMC 2020 received 233 submissions: 97 scientific contributions and 136 musical con-
tributions. Out of them, SMC 2019 features 32 oral presentations, 32 posters, and 26 mu-
sical pieces.

SMC 2020 had the help of 110 scientific reviewers to examine all the submissions in
order to compile the final Scientific Program. Based on recommendations from the Sci-
entific Committee, the Scientific Chairs have made the final decisions and organized the
presentation of the different contributions in the Oral and Poster Sessions.

On the other hand, since the music pieces submitted to the conference were mostly
meant for live concerts, we opted for postponing the music review process to the next
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edition. For this edition, we decided - in agreement with composers - to deliver part of
the submitted fixed-media acoustic works only.

We tried to devise a way to ensure a certain content robustness while still providing
a certain degree of interactivity. This edition features both recorded video presentations
of the works and live Q&A video chat sessions. Poster presentations are in the form of
Skype sessions open to anyone.

In this book you can find the Proceedings of SMC 2020 with all the scientific contri-
butions presented during the conference.

Torino, June 2020
Simone Spagnol and Andrea Valle

on behalf of the SMC 2020 General & Scientific Chairs
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Keynote 1

Anna Xambó
Collaborative/Participatory Music Experiences: A Dialogue Between SMC and
HCI

Music has been a topic of inspiration in Human-Computer Interaction (HCI) since its
beginning in the 1970s– 1980s. SMC has borrowed HCI methods and theories as part of
its agenda since its inception. In this keynote presentation, I will reflect on how HCI has
inspired my SMC work, focusing on the creation of new collaborative and participatory
experiences for music performance. I will present several projects that showcase different
interaction approaches to digital musical instrument design: tangible, mobile, wearable,
and laptop-based interactions. In turn, I will discuss the implications for the two fields.

Looking forward, we will see how both fields are evolving rapidly and adapting to
new socio-technical changes, such as the control of AI, the ubiquitous digital interfaces,
and the worldwide hyper-connectivity, to name a few. I will consider how these transfor-
mations are shaping new music experiences for collaboration and participation, as well
as the potential synergies with HCI perspectives that incorporate ideas from feminism,
decolonisation, and sustainability, among others.

About the speaker: Anna Xambó is a Senior Lecturer in Music and Audio Technology at
De Montfort University and an experimental electronic music producer. She studied HCI
and music technology at Universitat Pompeu Fabra (Barcelona, Spain), and completed her
PhD in computer-supported collaboration on interactive tabletops for music performance
at The Open University (Milton Keynes, UK). Her passion for sound and music comput-
ing kept being nurtured as a postdoctoral fellow at the Center for Music Technology and
Digital Media Program at Georgia Tech (Atlanta, GA, USA), postdoctoral research assis-
tant at the Centre for Digital Music, Queen Mary University of London (UK), and Asso-
ciate Professor in Music Technology at the Norwegian University of Science and Technol-
ogy (Trondheim, Norway). Her research and practice focus on new interfaces for music
performance looking at live coding, collaborative and participatory music systems, and
multichannel spatialisation. She has also a special interest in improving the representa-
tion of women in music technology, with leading roles in two organisations: WoNoMute
(2018-2019, NTNU/UiO) and Women in Music Tech (2016-2017, Georgia Tech).

www.annaxambo.me
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Keynote 2

Marek Chołoniewski
Sound Space Kinetics

Sound space kinetics presents different forms of sound movement in close and open
space. There is a concept of meta instrument, an invisible resonating 3D object with all
active and passive elements inside. Exploring selected examples of historical and current
sound art projects establishes a specific link between music and other forms of art based
on sound.

About the speaker: Marek Chołoniewski. Composer, sound artist, performer, teacher
and manager. Head of Electroacoustic Music Studios at the Academy of Music in Krakow
and Audiosphere Lab at Intermedia Department of Fine Arts Academy in Kraków. Founder
and President of Muzyka Centrum Art Society and Polish Society for Electroacoustic Mu-
sic PSeME. Since 2011 President of International Confederation of Electroacoustic Music
CIME/ICEM. Director of Audio Art Festival in Krakow. Founder of many groups and
ensembles, among others: Freight Train, ch&k&k, dizzy kinetics, GrupLab. Author of
many projects, instrumental and electroacoustic music, sound and video installations, in-
teractive, space/environment, audiovisual and net-art projects. He received Honorable
Award of the Polish Composers Union, Award of the Ministry of Culture and National
Heritage, as well as the Independent Project grant of the CEC ArtsLink in New York.

www.studiomch.art.pl
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Keynote 3

Pierre Alexandre Tremblay
Beautiful Mess: tales of in-between-ness in SMC research

In this presentation, Pierre Alexandre Tremblay will share his experience of musiking
with technology, embracing the richness and plurality of approaches to research in Sound
and Music Computing.

Part reflective journal, part love song, part recipe book, this talk will offer the per-
spective from Tremblay’s music practice research, with examples from early ideas to his
current projects. Artists will be cast as agents of chaos, and a model will be proposed
where they contribute actively to many other well-established disciplines, between and
beyond their respective areas.

SMC research sits intrinsically at the crossings of studio music production, (psycho)
acoustics, sound design, DSP, data science, but tales of its practice show a rich world
beyond such schematised inter-disciplinary accounts. Therefore, Pierre Alexandre will
argue that this in-between-space in itself is worth both defending and celebrating. Re-
flecting on the affordances and challenges of such approach, he will hope to encourage
us to be brave and embrace the fertility of crosspollination and uncertainties of this beau-
tiful mess.

About the speaker: Pierre Alexandre Tremblay (Montréal, 1975) is a composer and an
improviser on bass guitar and sound processing devices, in solo and within various en-
sembles. He is a member of the London-based collective Loop, and his music is also
released on Empreintes DIGITALes and Ora.
He formally studied composition with Michel Tétreault, Marcelle Deschênes, and Jonty
Harrison, bass guitar with Jean-Guy Larin, Sylvain Bolduc, and Michel Donato, analysis
with Michel Longtin and Stéphane Roy, studio technique with Francis Dhomont, Robert
Normandeau, and Jean Piché.
Pierre Alexandre is Professor in Composition and Improvisation at the University of Hud-
dersfield (UK), where he anchored the Fluid Corpus Manipulation project. He previously
worked in popular music as producer and bassist, and has a keen interest for creative cod-
ing. He enjoys spending time with his family, drinking oolong tea, gazing at dictionaries,
reading prose, and taking long walks.

www.pierrealexandretremblay.com
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