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Extracting features with jSymbolic

* The jSymbolic research open-
source software (2004 to
present) automatically extracts
features from symbolic digital
scores (MIDI and ME

* Features used for:

* Direct musicological exploration
* Statistical analysis
* Manual examination

* Training models using machine
learning
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Information

SYMBOLIC FILES TO EXTRACT FEATURES FROM

| File Name

File Path

FEATURES TO SAVE

Feature Name

Values | MEI-Only

_Tromboncino_Quanta_mai_corr.J.mid C\User: ocuments\Pu... |4| ic Pitch Histogram 128
_28_Anon_Fralle_infelice_TransJS.mid C:\Users\Cor\Documents\Pu |Pitch Class Histogram 12|
29_Anon_S._il_dixi_TriL.mid C:\Users\Cory\Documents\Pu |Folded Fifths Pitch Class Histogram 12
1_Quel_foco_TriL. C:\Users\CoryiDocuments\Pu... | |_[Number of Pitches 1]
_31_Pesenti_So_ben_OMRcorriL.mid C: Cory\Documents\Pu... | | INumbe itch Classes 1
|F164_32_Cara_Pesenti_Tromboncino_Quando_lo_OMRcomLmid __|C:\Users\ConiDocuments\Pu... | | INumber of Common Pitches 1
|F164_33_Pesenti_O_Dio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | Number of Common Pitch Classes 1
4_Isaac_Hora_e_corrJ.mid C:\Users\Cor\Documents\Pu v] |Range 1
_35_Compere_Che_fa_OMRcorrL mid C\Users\CoriDocuments\Pu... | ¥ [Importance of Bass Register 1
|[F164_36_Tromboncino_Che_debbio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | | [v] [importance of Middle Register 1
F164_37_Obrecht_La_tortorella_OMRcorriL.mid C:\Users\Cor/\Doct s\ 7] of High Register 1
F164_38_Josquin_Scaramella_JRP_corr).mid C\Users\CoryiDocuments\Pu... | ¥ |Dominant Spread P-12| 1
F164_39_Anon_Fortuna_disperata_OMRcorriL.mid CiUsers\CoryDocuments\Pu... | [¥] [Strong Tonal Centres P-13] 1
F164_40_Anon_Jam_pris_OMRcorriL.mid C:\Users\Cor\Documents\Pu [v] |Mean Pitch P-14[ 1
F164_41_Anon_Donna_tu_corr).mid C\Users\CoryiDocuments\Pu... | ¥ |Mean Pitch Class P-15| 1
|_42_Patavino_Donne_venite_OMRcorriL.mid C:\Users\Cory\Documents\Pu [¥] |Most Common Pitch P-16 1
_43_Patavino_Un_cavalier_OMRcorriL.mid C:\Users\Cor\Documents\Pu. [¥] |Most Common Pitch Class P-17 1
F164_44_Festa_L_ultimo_di_OMRcorrL.mid C:\Users\Cor\DocumentsiPu... | [v] |Prevalence of Most Common Pitch P-18| 1
_45_Anon_Vaghe_le_OMRcorriL.mid C:\Users\CoryiD [¥]_|Prevalence of Most Common Pitch Class P-19 1
F164_01_Pisano_Quanto_piu_OMRcorriL.mid C:\Users\Cony\Documents\Pu [v] |Relative Prevalence of Top Pitches P-20 1
F164_02_Pisano_Si_e_debile_OMRcorrlL.mid C:\Users\Cor\DocumentsiPu... | [v] |Relative Prevalence of Top Pitch Classes P-21 1
F164_03_Pisano_De_perche_OMRcorrlL.mid C:\Users\Cory\Documents\Pu... | | Interval Between Most Prevalent Pitches P-22, 1
F164 04 Pisano Son io 1 OMRcorrL JS.mid C:\Users\Cor\D: \Pu... ¥ Interval Between Most Prevalent Pitch Classes P-23| 1
1 Add Files ‘ | /Add Directory ‘ Remove Files ‘ 7Exlch,cmssl”;namuty ;,2 ; B
T T ] 1 1
‘ Consistency Report i | Contents Report ‘ Play ‘ ‘ Stop ‘ ‘ Select Defauit Features } Select All Features ‘ ‘ Deselect All Features
PROCESSING INFORMATION ERROR REPORTS
SUMMARY INFORMATION ON ALL IMPLEMENTED FEATURES: &

246 unique features

1497 combined feature dimensions

228 unique one-dimensional features

18 unique multi-dimensional features

2246 sequential features

Feature breakdown by type:
41 unique Overall Pitch Statistics features (190 total dimensions)
25 unique Melodic Intervals features (152 total dimensions)

95 unigue Rhythm features (449 total )

35 unique Chords and Vertical Intervals features (183 total dimensions)

CONFIGURATION FILE AND WINDOWING SETTINGS

FEATURE EXTRACTION AND SAVING SETTINGS

Load New Settings from a Config File

Save These Settings to a Config File

Set ACE XML Feature Values Save Path:

@® Extract Features from Entire Files
Window Duration (seconds):

‘Window Overlap Fraction (0.0 to 1.0):

O Extract Features from Windows

Set ACE XML Feature Definitions Save Path: ‘ e atiire_definttons.xmi

[v] Also Save Features in a Weka ARFF File

‘ Jextracted_feature_values xml

[v] Also Save Features in a CSV File

EXTRACT AND SAVE FEATURES
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jSymbolic’s feature types

 Pitch statistics
* e.g.Range
* Melody / horizontal intervals
* e.g. Most Common Melodic Interval

* Chords / vertical intervals
* e.g. Vertical Minor Third Prevalence

* Texture
* e.g. Parallel Motion

e Rhythm
* e.g. Note Density per Quarter Note

* |nstrumentation
* e.g. Note Prevalence of Unpitched Instruments

* Dynamics
e e.g. Variation of Dynamics

May 30, 2023.

[£] jsymbolic 2.2 - ] X
Information
SYMBOLIC FILES TO EXTRACT FEATURES FROM FEATURES TO SAVE
File Name File Path | Save Feature Name Code | Values | MEI-Only
F164_27_T _Quanta_mai_corrJ.mid C:\Users\CoryiDocuments\Pu... | [v] |Basic Pitch Histogram P-1 128 No|~
F164_28_Anon_Fralle_infelice_TransJS.mid C:\Users\Cor\Documents\Pu Pitch Class Histogram P-2| 12| No!
F164_29_Anon_S_il_dixi_TriL.mid C\Users\CoriDocuments\Pu ] |[Folded Fifths Pitch Class Histogram P3 12 No|~|
F164_30_Anon_Quel_foco_TriL.mid C:\Users\CoryiDocume! ] l itches P-4 1 Noj |
F164_31_Pesenti_So_ben_OMRcorrlL.mid C:\Users\Cor\Docume itch Classes P-5 1 No|
F164_32_Cara_Pesenti_Tromboncino_Quando_lo_OMRcormLmid___|C\Users\ConiDocuments\Pu... | Number of Common Pitches P-5) 1 No|
33_Pesenti_O_Dio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | Number of Common Pitch Classes P-7 1 No
|_34_Isaac_Hora_e_corrJ.mid C:\Users\Cor\Documents\Pu Range P-8 1 Nao|
F164_35_Compere_Che_fa_OMRcorriL mid C\Users\CoriDocuments\Pu... | Importance of Bass Register P-9| 1 No|
36_Tromboncino_Che_debbio_OMRcorriL.mid CiUsers\CoryiD nts\Pu... ance of Middle Register P-10 1 o
F164_37_Obrecht_La_tortorella_OMRcorriL.mid C:\Users\Cor\Docl s\ of High Register P-11 1 No|
F164_38_Josquin_Scaramella_JRP_corr).mid C\Users\CoryiDocuments\Pu... | Dominant Spread P-12 1 No|
non_Fortuna_disperata_OMRcorriL.mid C:\Users\Cory\Documents\Pu... | | _[Strong Tonal Centres P-13 1) No
| non_Jam_pris_OMRcorriL. mid C:\Users\Cor\Documents\Pu Mean Pitch P-14] 1 Nao|
F164_41_Anon_Donna_tu_corrJ.mid C:\Users\Cor\Documentsi\Pu... | /| |Mean Pitch Class P-15| 1 No|
atavino_Donne_venite_OMRcorriL.mid_ C:\Users\CoryiDocuments\Pu... | | [Most Common Pitch P-16 1 No|
_43_Patavino_Un_cavalier_OMRcorriL.mid C:\Users\Cor\Documents\Pu. Most Common Pitch Class P-17 1 No|
F164_44_Festa_L_ultimo_di_OMRcorrL.mid C:\Users\Cor\DocumentsiPu... | Prevalence of Most Common Pitch P-18| 1 No|
164_ n ‘aghe_le_OMRcorriL.mid C:\Users\Cory\D nts\Pu... | Prevalence of Most Common Pitch Class P-19 1 No
F164_01_Pisano_Quanto_piu_OMRcorriL.mid C:\Users\Cor\Documents\Pu Relative Prevalence of Top Pitches P-20, 1 Nao|
F164_02_Pisano_Si_e_debile_OMRcorrlL.mid C:\Users\Cor\DocumentsiPu... | Relative Prevalence of Top Pitch Classes P-21 1 No|
_03_Pisano_De_perche_OMRcorriL mid C:\Users\Cory\Documents\Pu... | | Interval Between Most Prevalent Pitches P-22 1 No
F164 04 Pisano Son io 1 OMRcorrL JS.mid C:\Users\Cor\D: \Pu... ¥ [v] linterval Between Most Prevalent Pitch Classes P-23| 1 No|
= T = [] [Pitch Variability P-24| 1 No|_|
l Add Files ‘ | AAdd Directory ‘ Remove Files ‘ vl _|Pitch Class Variabilit P25l 1 Nol=
T
‘ Consistency Report ‘ ‘ Contents Report ‘ Play ‘ ‘ Stop ‘ ‘ Select Defauit Features ] ‘ Select All Features ‘ ‘ Deselect All Features
PROCESSING INFORMATION ERROR REPORTS
SUMMARY INFORMATION ON ALL IMPLEMENTED FEATURES: =|
1246 unique features
1497 combined feature dimensions
228 unique one-dimensional features
18 unique multi-dimensional features
2246 sequential features
Feature breakdown by type:
41 unique Overall Pitch Statistics features (190 total dimensions)
25 unique Melodic Intervals features (152 total dimensions)
35 unique Chords and Vertical Intervals features (183 total dimensions) Ul
95 unigue Rhythm features (449 total ) >

CONFIGURATION FILE AND WINDOWING SETTINGS

FEATURE EXTRACTION AND SAVING SETTINGS

Load New Settings from a Config File Save These Settings to a Config File ‘

Set ACE XML Feature Values Save Path: ‘ fextracted_feafiire-valuas xmi

@® Extract Features from Entire Files O Extract Features from Windows

Set ACE XML Feature Definitions Save Path: ‘ e atiire_definttons.xmi

Window Duration (seconds):

‘Window Overlap Fraction (0.0 to 1.0):

[v] Also Save Features in a Weka ARFF File [v] Also Save Features in a CSV File

| EXTRACT AND SAVE FEATURES
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Extracting features with jSymbolic

* The newest version (jSymbolic3) is
currently undergoing final code
review and testing

e Extracts 533 unique features and
2040 feature values
* Up from the current (2.2) release
version’s 246 and 1497, respectively

* Includes new features based on n-
grams
* Horizontal / melodic
* Vertical / harmonic
e Rhythmic
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Information

SYMBOLIC FILES TO EXTRACT FEATURES FROM

| File Name

File Path

FEATURES TO SAVE

Feature Name

Values | MEI-Only

_Tromboncino_Quanta_mai_corr.J.mid C\User: ocuments\Pu... |4| ic Pitch Histogram 128
_28_Anon_Fralle_infelice_TransJS.mid C:\Users\Cor\Documents\Pu |Pitch Class Histogram 12|
29_Anon_S._il_dixi_TriL.mid C:\Users\Cory\Documents\Pu |Folded Fifths Pitch Class Histogram 12
1_Quel_foco_TriL. C:\Users\CoryiDocuments\Pu... | |_[Number of Pitches 1]
_31_Pesenti_So_ben_OMRcorriL.mid C: Cory\Documents\Pu... | | INumbe itch Classes 1
|F164_32_Cara_Pesenti_Tromboncino_Quando_lo_OMRcomLmid __|C:\Users\ConiDocuments\Pu... | | INumber of Common Pitches 1
|F164_33_Pesenti_O_Dio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | Number of Common Pitch Classes 1
4_Isaac_Hora_e_corrJ.mid C:\Users\Cor\Documents\Pu v] |Range 1
_35_Compere_Che_fa_OMRcorrL mid C\Users\CoriDocuments\Pu... | ¥ [Importance of Bass Register 1
|[F164_36_Tromboncino_Che_debbio_OMRcorriL.mid C:\Users\CoryiDocuments\Pu... | | [v] [importance of Middle Register 1
F164_37_Obrecht_La_tortorella_OMRcorriL.mid C:\Users\Cor/\Doct s\ 7] of High Register 1
F164_38_Josquin_Scaramella_JRP_corr).mid C\Users\CoryiDocuments\Pu... | ¥ |Dominant Spread P-12| 1
F164_39_Anon_Fortuna_disperata_OMRcorriL.mid CiUsers\CoryDocuments\Pu... | [¥] [Strong Tonal Centres P-13] 1
F164_40_Anon_Jam_pris_OMRcorriL.mid C:\Users\Cor\Documents\Pu [v] |Mean Pitch P-14[ 1
F164_41_Anon_Donna_tu_corr).mid C\Users\CoryiDocuments\Pu... | ¥ |Mean Pitch Class P-15| 1
|_42_Patavino_Donne_venite_OMRcorriL.mid C:\Users\Cory\Documents\Pu [¥] |Most Common Pitch P-16 1
_43_Patavino_Un_cavalier_OMRcorriL.mid C:\Users\Cor\Documents\Pu. [¥] |Most Common Pitch Class P-17 1
F164_44_Festa_L_ultimo_di_OMRcorrL.mid C:\Users\Cor\DocumentsiPu... | [v] |Prevalence of Most Common Pitch P-18| 1
_45_Anon_Vaghe_le_OMRcorriL.mid C:\Users\CoryiD [¥]_|Prevalence of Most Common Pitch Class P-19 1
F164_01_Pisano_Quanto_piu_OMRcorriL.mid C:\Users\Cony\Documents\Pu [v] |Relative Prevalence of Top Pitches P-20 1
F164_02_Pisano_Si_e_debile_OMRcorrlL.mid C:\Users\Cor\DocumentsiPu... | [v] |Relative Prevalence of Top Pitch Classes P-21 1
F164_03_Pisano_De_perche_OMRcorrlL.mid C:\Users\Cory\Documents\Pu... | | Interval Between Most Prevalent Pitches P-22, 1
F164 04 Pisano Son io 1 OMRcorrL JS.mid C:\Users\Cor\D: \Pu... ¥ Interval Between Most Prevalent Pitch Classes P-23| 1
1 Add Files ‘ | /Add Directory ‘ Remove Files ‘ 7Exlch,cmssl”;namuty ;,2 ; B
T T ] 1 1
‘ Consistency Report i | Contents Report ‘ Play ‘ ‘ Stop ‘ ‘ Select Defauit Features } Select All Features ‘ ‘ Deselect All Features
PROCESSING INFORMATION ERROR REPORTS
SUMMARY INFORMATION ON ALL IMPLEMENTED FEATURES: &

246 unique features

1497 combined feature dimensions

228 unique one-dimensional features

18 unique multi-dimensional features

2246 sequential features

Feature breakdown by type:
41 unique Overall Pitch Statistics features (190 total dimensions)
25 unique Melodic Intervals features (152 total dimensions)

95 unigue Rhythm features (449 total )

35 unique Chords and Vertical Intervals features (183 total dimensions)

CONFIGURATION FILE AND WINDOWING SETTINGS

FEATURE EXTRACTION AND SAVING SETTINGS

Load New Settings from a Config File

Save These Settings to a Config File

Set ACE XML Feature Values Save Path: ‘ fextracted_feafiire-valuas xmi

@® Extract Features from Entire Files
Window Duration (seconds):

‘Window Overlap Fraction (0.0 to 1.0):

O Extract Features from Windows

Set ACE XML Feature Definitions Save Path: ‘ e atiire_definttons.xmi

[v] Also Save Features in a Weka ARFF File [v] Also Save Features in a CSV File

EXTRACT AND SAVE FEATURES
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Current musicological research projects based
on features

* Origins of the madrigal (with Julie Cumming)
* Prior work: Cumming & McKay 2018; Cumming & McKay 2021
* Soon to be revisited with an expanded corpus

 Josquin attribution certainty (with Julie Cumming)
* Pilot study: McKay, Cumming & Fujinaga 2017

* Currently working on new a book chaFter comparing separately published
judgements based purely on historical evidence (not content) with our purely
content-based feature analysis

* More details in a separate presentation today

* General ideas, challenges, processes and priorities for meaningful _
collaborations between musicologists and computational researchers (with
Maria Elena Cuenca)

* Upcoming conference presentation

May 30, 2023. Cory McKay 5/9



SIMSSA DB

* A prototype database of symbolic music
files intended for research in computational
musicology

* And, eventually, associated images, audio
recordings, texts, etc.
e Searchable by:
* Free text
* Faceted metadata

* Feature values
* Auto-annotated by jSymbolic

* Recent work has focused on infrastructure
for community contributions of symbolic
music and associated metadata

May 30, 2023. Cory McKay

Chords and Vertical
Interval Features

Dynamics Features

Instrumentation Features

Melodic Interval Features

Musical Texture Features

Pitch Statistics Features

Rhythm Features

Rhythm and Tempo
Features

Chords and Vertical
Interval Features

Dynamics Features
Instrumentation Features

Melodic Interval Features

Average Interval Spanned
by Melodic Arcs:

3.493 - 7.286

Average Length of
Melodic Arcs:

1.365 - 3.667

Chromatic Motion:

0.0922 - 0.3582
s

Direction of Melodic
Motion:

0.3333 - 0.5909
il

Mean Melodic Interval:

1.597 - 3.057
(
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SIMSSA DB

* Additional priorities:
e Chains of provenance
e Authority control (using VIAF)

* Modeling relationships between data, sources
and (abstract) works, sections and parts

* Corpora can be associated with specific
studies (e.g., for repeatability of research)

* The SIMSSA DB is currently being linked to
other music repositories so as to be
searchable via a unified interface

e Part of the long-term LinkedMusic project
(2022-2029)

* Involves other CIRMMT members, including
Ichiro Fujinaga, Julie Cumming and Audrey
Laplante, as well as numerous international
partners

May 30, 2023. Cory McKay

Search
yyyyyy
Sort By
Best
Composition Year From
Composition Year T

Genre (Type of Work)

Madrigal(8)

Composer(s): Pisano, Bernardo 1490--1548

Genres (Type of Work): Madrigal

Genres (Style): Renaissance

File(s) Holding Complete Musical Work:

File(s) Holding an Individual Section:

Che deggio far che mi consigli Amore? [2, Pisano, F&H
Composer(s): Pisano, Bernardo 1490--1548

Composer(s): Pisano, Bernardo 1490--1548

Please note that features only
apply to valid MIDI, Music XML
and MEl files, and will exclude file
formats from Sibelius, Finale, etc.
For an explanation of all features,
please consult the jSymbol

Chords and Vertical
Interval Features

Melodic Interval Features

Average Number of
Independent Voices:

1-3.938

Contrary Motion:
0.079 - 0.2071

Maximum Number of
Independent Voices:
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Multi-modal music classification

* |I've also been working on multi-modal MIR research since 2004

* i.e. combining information drawn from different types of musical data
* e.g., audio recordings, lyrics, scores, playlist data, videos, images, music reviews, etc.

* jSymbolic was originally just part of this project

* My multimodal work has recently focused on using genetic algorithms to
explore different combinations of modalities and feature types

* Features extracted from audio, lyric texts, symbolic scores, album cover images,
semantic tags and playlist co-occurrences

* Evaluated based on “importance,” “redundancy” and “stability”
e e.g., Vatolkin & McKay 2022a; Vatolkin & McKay 2022b

* Currently part of an application for DFG funding in Germany
* Introducing more modalities
* Building expanded multimodal datasets

May 30, 2023. Cory McKay 8/9



Thanks for your attention

cory.mckay@mail.mcgill.ca

I * Social Sciences and Humanities Conseil de recherches en C dl*l
Research Council of Canada sciences humaines du Canada ana

Fonds de recherche
sur la soclété

il § MARIANOPOLIS S@MIII

[ Centre for Interdisciplinary Research
in Music Media and Technology
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