Computational Approaches for
Analysis of
non-Western Music Traditions

Xavier Serra, Martin Clayton, BariS Bozkurt



Agenda

* Introductory presentations (Xavier, Martin, Baris) [30 min.]
* Musicological perspective (Martin) [30 min.]
e Corpus-based research (Xavier, Baris) [30 min.]

 Rhythm analysis (Martin, Baris) [30 min.]
* Tuning analysis (Baris) [30 min.]

* Closing remarks (Xavier) [10 min.]

« Open discussion [20 min.]

[Materials and references in: https://www.upf.edu/web/mtg/non-western-music-tutorial]
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Xavier Serra

* Professor of the Dept. of Information and Communication Technologies at
Universitat Pompeu Fabra, Barcelona

* Director of the Music Technology Group and head of its ASP-Lab
* Coordinator of the Master in Sound and Music Computing

e President of Phonos Foundation

*Areas of interests: Audio Signal Processing, Sound and Music Computing,
Music Information Retrieval, Computational Musicology, Music Education.
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Music Technology Group

* Part of Dept. of Information and Communication Technologies at UPF
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* 50 researchers (+ 20 Master students / year)

* Research topics:
e Audio signal processing
* Music information retrieval
* Musical interfaces
* Computational musicology
..and expanding
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LATEST NEWS

European Research Music Conference
in Barcelona
24/06/2018 - 09:29

The European Research Music Conference
took place at the Universitat Pompeu...
MOOC on North Indian Classical Music
by the MTG on the Kadenze platform
16/03/2018 - 15:36

The MTG, in collaboration with Ragasphere
and on the Kadenze on-line...

Computational models 7]
for the discovery of the World’s Music

HOME

CompMusic is a research project funded by the European Research Council from 2011 to
2017 and coordinated by Xavier Serra from the Music Technology Group of the Universitat
Pompeu Fabra in Barcelona (Spain). It aims to advance in the automatic description of
music by emphasizing cultural specificity, carrying research within the field of music
information processing with a domain knowledge approach. The project focuses on five
music traditions of the world: Hindustani (North India), Carnatic (South India), Turkish-
makam (Turkey), Arab-Andalusian (Maghreb), and Beijing Opera (China).

dunya.compmusic.upf.edu

U Y Inffo Legal xserra  Logout

Dunya comprises the music corpora and related software tools that have been
developed as part of the CompMusic project. These corpora have been created with
the aim of studying particular music traditions and they include audio recordings plus
complementary information that describes the recordings. Each corpus has specific
characteristics and the developed software tools allow to process the available
information in order to study and explore the characteristics of each musical repertoire

u
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Explore our collections

Makam

UNIVERSITAT
POMPEU FABRA
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LATEST BLOGS

Interviews published in a Chinese
Wechat Official Account 04/09/2017
WeChat Official Accounts can be
understood as the WeChat equivalent
of a Facebook page. They are drawing
a lot of interest these days, as WeChat
has risen to dominate the Chinese
social media space (Chinese users
spend 5 of their smartphone time...
Final Report 24/08/2017

CompMusic has finished, and our
funding agency, ERC, asked us to write
a brief report. Here is it. Achievements
along the main objectives/activities
The CompMusic project has been a big
and long project  with many
achievements...
Technology and
17/04/2016
[Article
newspaper La Vanguardia on Sunday
17th 2016. English translation of the
original text written in catalan.] The

Multiculturality

published in the daily

violin, typewriter or mobile are
examples of technological devices that
were born in certain contexts...

Two evenings of Chinese traditional



United Kingdom

Beijing Opera
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Martin Clayton

20
P Durham

University

MUSIC & SCIENCE LAB

m PROJECTS Vv RESOURCES Vv TEAM EVENTS DURMS BLOG

* Professor of Ethnomusicology at Durham University
* Background in Indian music and in ethnomusicology

* Interests in music cognition, empirical musicology,
computational musicology

e Collaboration in Durham’s Music and Science Lab
(musicscience.net)

* Publications include Time in Indian Music (OUP 2000)
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TIME IN
INDIAN MUSIC

RHYTHM, METRE, AND FORM IN
NORTH INDIAN RAG PERFORMANCE

Martin Clayton

OXFORD MONOGRAPHS ON MUSIC




Background

* Studied different forms of South Asian music, but mostly Hindustani
(North Indian classical/ raga)

* Ethnomusicological training includes
* Introductions to world musics
* Transcription and analysis techniques
* Organology
* Social and cultural theories applied to music
* No computing!
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Research Aims

* Underlying aim of my work is to help understand:
* how and why people make music,
* why it takes on the specific forms that it does, and
* how specific musical practices have social effects and are culturally significant
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Research approaches

* This means studying:

 How music-making builds on fundamentals of human cognition and
embodiment

* The material traces of music-making (e.g. audio signals)
* Discourse: How people think and talk about music
* Music’s conceptual architecture (theories, notations etc)
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Research approaches: computation

* How this intersects with computing:

 How music-making builds on fundamentals of human cognition and
embodiment

* The material traces of music-making (e.g. audio signals)
>>Analysis of audio signals, video images, physiological data etc
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Research approaches: computation

* How this intersects with computing:

 How music-making builds on fundamentals of human cognition and
embodiment

* The material traces of music-making (e.g. audio signals)
>>Analysis of audio signals, video images, physiological data etc
* Discourse: How people think and talk about music

* Music’s conceptual architecture (theories, notations etc)

>>Reading and transformation of symbolic representations; identification of
theoretical constructs in raw signals or symbols (e.g. keys, metres)
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Summary

* Computational tools can be used to study:
* Phenomena discussed theoretically:
* beat, metre, tonality, raga, etc

* Phenomena not lending themselves to precise verbal description:
* intonation, timing, timbre, pitch or dynamic curves

* (Less important for Indian music) relating signals to extant music notations
(matching audio to score)
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Baris Bozkurt

* Professor of the Electrical and Electronic Engineering at Izmir Democracy
University, Turkey

*Areas of interests: Audio Signal Processing, Sound and Music Computing,
Computational Musicology

e MS in Biomedical Engineering
e PhD in speech analysis (source-filter decomposition) and speech
synthesis

Interest in music computing started in 2008, triggered by the attempt of
learning to play Turkish makam music, observing inconsistencies in theory
and mismatch with practice.
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Microtonality in Turkish makam music

Theoretical
construct

(Physical)
Practice
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Culture-specific music processing

e Music theory

e Communication with
masters (and actual

oractice)

e [nvolving musicological

nerspective in research

(collaboration with

musicologists)
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Introductory presentations

Xavier Serra, Martin Clayton, BariS Bozkurt



