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Motivation

Harmony analysis: individual pieces
Musical corpora:
= Closed set of pieces of a genre
= Comprehensive set of pieces by a composer / artist
= Representative set for a certain musical style
Corpus analysis:
= Analysis of individual pieces
= Aggregate piece-wise results
= Visualize results to see trends on the large scale



Corpus Analysis
Overview

Three example studies:
= Chord transitions in Western classical music

= Tonal complexity in Western classical music

= Tonal complexity in jazz solos



Corpus Analysis
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Three example studies:

= Chord transitions in Western classical music



Authentic progressions: ,falling“, ,moving forward®, ,directional”

Plagal progressions: ,opening®, ,archaic” (,A-men®), colorful
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Chord transitions: Plagal vs. Authentic
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Psalm 128, SWV 233
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Chord transitions: Plagal vs. Authentic
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"Durch Dein Gefangnis" (Johannespassion) JS. Bach
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A
Chord transitions: Plagal vs. Authentic
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A
Chord transitions: Plagal vs. Authentic

Stamitz, Johann
Bach, Carl Philipp Emanuel
Mozart, Leopold

Schubert, Franz
'Mendelssohn-Bartholdy, Felix

= 2000 pieces

= 70 composers
e

Grieg, Edvard
Rimsky-Korsakov, Nicolai
Saint-Saens, Camille
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Mahler, Gustav
Debussy, Claude
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Strauss, Richard

= piano and orchestra
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1 |

1650 1700 1750 1800 1850 1900 1950 2000

AUDIO
10 LABS




A
Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic

+/— Tritone

— Minor Second

— Major Second
+ Minor Third I
+ Major Third

Plagal

+ Perfect Fifth
(Self Transition)
— Perfect Fifth

— Major Third i
— Minor Third
+ Major Second

Authentic

+ Minor Second |,

S DR R

¥ F\‘@&' & O A @ »
CESrS ,,g@b & @-;\ i e’"
ﬁwﬁi@ﬁﬁe’@5§> éﬁ ©

AUDIO
LABS



A
Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic

Haydn, Joseph
1732 — 1809
100 works in dataset

Bach, Carl Philipp Emanuel
Mozarl, Leopold

Brahms, Johannes
Tchalkovsky, Peter lljitsch
Dvorak, Antonin
Grieg, Edvard
Rimsky-Korsakov, Nicolai
Saint-Saens, Camille
Faure, Gabriel
Mahler, Gustav
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Chord transitions: Plagal vs. Authentic
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A
Chord transitions: Plagal vs. Authentic
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Corpus Analysis
Overview

Three example studies:

= Tonal complexity in Western classical music



A
Tonal Complexity

= Global chroma statistics (audio)
= 1783 — W. A. Mozart, ,Linz" symphony KV 425, 1. Adagio / Allegro
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A
Tonal Complexity

= Global chroma statistics (audio)
= 1883 — J. Brahms, Symphony No. 3, 1. Allegro con brio (F major)
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A
Tonal Complexity

= Global chroma statistics (audio)
= 1940 — A. Webern, Variations for Orchestra op. 30
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A
Tonal Complexity

= Realization of complexity measure I
= Distribution over Circle of Fifths

Complexity = 0 Complexity = 1 Complexity = 0.6
c c c

o -

Complexity = 1 — Length
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= Relating to different time scales!




A
Tonal Complexity — Chords
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Proc. Conference on Interdisciplinary Musicology 2014
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A
Analyzing Composer Styles

Stamitz, Johann
Bach, Carl Philipp Emanuel
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Analyzing Composer Styles

Haydn, Joseph
1732 — 1809
100 works in dataset
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A
Analyzing Composer Styles
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A
Clustering Composition Years

Nuber of Clusters
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Clustering Composers
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e Cluster 3
[ Cluster 4

Cluster 5
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R. Schumann, Sonata No. 2
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Corpus Analysis
Overview

Three example studies:
= Chord transitions in Western classical music

= Tonal complexity in Western classical music

= Tonal complexity in jazz solos



Tonal Complexity: Jazz Solos

Motivation: Corpus study on Western classical music

,2Evolution curves” — tonal complexity over 300 years:

1

Complexity

I I I I I I
1700 1750 1800 1850 1900 1950

What about jazz?

Complexity

Year

Example: John Coltrane, Solo in Giant Steps

~
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Music Scenario: Weimar Jazz Database (WJD)

= Jazz corpus comprising 456 jazz soli

= Used for our study:
= High quality symbolic transcriptions of solo melody
= Audio recordings of solo parts

= Corpus analysis :
= Evolution of tonal complexity?

35



|
Tonal Complexity: Jazz Solos

= Compute tonal complexity from audio recordings
= Individual solos over recording year
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|
Tonal Complexity: Jazz Solos

Compute tonal complexity from audio recordings
= Add mean complexity for 20 most frequent soloists
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Tonal Complexity: Jazz Solos

Compute tonal complexity from audio recordings
= Add evolution curve for all solos
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e ——
Music Scenario: Weimar Jazz Database (WJD)

= Jazz corpus comprising 456 jazz soli
= High quality symbolic transcriptions of solo melody
= Audio recordings of solo parts

= Influence of music representation?

B T - k Q@‘\ . “\e“‘
- \
<® o = o«“’&\
\O 4© < <
0 (e) ?G P&

a) Symbolic transcription ‘/ 4 b 4 &8 Q:



Music Scenario: Weimar Jazz Database (WJD)

= Jazz corpus comprising 456 jazz soli

= High quality symbolic transcriptions of solo melody
= Audio recordings of solo parts
= Influence of music representation?
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b) Audio source separated melody ‘/ ‘/ ‘/ x INL IR



Music Scenario: Weimar Jazz Database (WJD)

= Jazz corpus comprising 456 jazz soli
= High quality symbolic transcriptions of solo melody
= Audio recordings of solo parts

= Influence of music representation?
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Music Scenario: Weimar Jazz Database (WJD)

= Jazz corpus comprising 456 jazz soli

= High quality symbolic transcriptions of solo melody
= Audio recordings of solo parts
= Influence of music representation?
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b) Audio source separated melody ‘/
¢) Audio harmonic component ‘/

d) Audio full mix



Tonal Complexity: Jazz Solos

Symbolic transcription

1

.+.
T + +
+ +++++ + :I: + + +
+ + +
3 09 + + - - T ;£:#
3 e o ¢$+4j+ F+ +
(@) $ + +:|: ﬂ
o o £ L TR+
ﬁ = v + 7 "
0.8 N ; +
1920 1980 2000
Audio recording (harmonic part)
1
++

>
=
9 pg s
o -
: K
§ | i
+
0.8 T
1920 1940 1960 1980 2000




Tonal Complexity: Jazz Solos

= Symbolic transcription
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Corpus Analysis: Music Representations

= Compare all four representation types:

- - - Audio full mix

1 ----= Audio harmonic component

---------- Audio source separated melody
—— Symbolic transcription
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.
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Complexity

0.8 | | | |
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Year

— Evolution curves have different ranges, but same general trends
— Corpus analysis can also be performed on audio recordings
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