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Chapter 7:  Clustering and Analysis of Musical Styles

Dissertation: Tonality-Based Style Analysis

Corpus Analysis
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
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Chord transitions: Plagal vs. Authentic

 Authentic progressions: „falling“, „moving forward“, „directional“

 Plagal progressions: „opening“, „archaic“ („A-men“), colorful

Authentic 5th

Authentic 3rd

Authentic 2nd

Plagal 5th

Plagal 3rd

Plagal 2nd
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Chord transitions: Plagal vs. Authentic

P– PP P – P AAAA

P: 14 A: 13∑
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"Durch Dein Gefängnis" (Johannespassion)
J. S. Bach

Chord transitions: Plagal vs. Authentic

P– PP AAA P – AA A AA A A

P: 9 A: 20∑
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Chord transitions: Plagal vs. Authentic
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17001650 1750 1800 1850 1900 1950 2000

 2000 pieces

 70 composers

 piano and orchestra

Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic
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17001650 1750 1800 1850 1900 1950 2000

Chord transitions: Plagal vs. Authentic
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17001650 1750 1800 1850 1900 1950 2000

Haydn, Joseph

1732 – 1809

100 works in dataset

Chord transitions: Plagal vs. Authentic

Tukey window
16

Chord transitions: Plagal vs. Authentic
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Chord transitions: Plagal vs. Authentic Corpus Analysis
Overview

Three example studies:

 Chord transitions in Western classical music

 Tonal complexity in Western classical music

 Tonal complexity in jazz solos
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 Global chroma statistics (audio)

 1783 – W. A. Mozart, „Linz“ symphony KV 425, 1. Adagio / Allegro
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 Global chroma statistics (audio)

 1883 – J. Brahms,  Symphony No. 3, 1. Allegro con brio (F major)
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 Global chroma statistics (audio)

 1940 – A. Webern, Variations for Orchestra op. 30
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 Realization of complexity measure Γ

 Distribution over Circle of Fifths

 Relating to different time scales!
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Tonal Complexity
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Weiss / Müller, Quantifying and Visualizing Tonal Complexity,

Proc. Conference on Interdisciplinary Musicology 2014
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Tonal Complexity – Chords
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Tonal Complexity – Beethoven’s Sonatas
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17001650 1750 1800 1850 1900 1950 2000

 2000 pieces

 70 composers

 piano and orchestra

Analyzing Composer Styles
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17001650 1750 1800 1850 1900 1950 2000

Haydn, Joseph

1732 – 1809

100 works in dataset

Analyzing Composer Styles
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Analyzing Composer Styles
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Clustering Individual Pieces
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17001650 1750 1800 1850 1900 1950 2000

C. P. E. Bach, Sonata Wq. 49

No. 3 in E minor, II. Adagio

C. Colombo, Piano

R. Schumann, Sonata No. 2

op. 22, II. Andantino

B. Glemser, Piano

Clustering Composers
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Clustering Composers

 Hierarchical clustering

 From Bioinformatics

Corpus Analysis
Overview

Three example studies:

 Chord transitions in Western classical music

 Tonal complexity in Western classical music

 Tonal complexity in jazz solos
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Tonal Complexity: Jazz Solos

 Motivation: Corpus study on Western classical music

 „Evolution curves“ – tonal complexity over 300 years:

 What about jazz?

 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?
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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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a) Symbolic transcription

b) Audio source separated melody

c) Audio harmonic component

d) Audio full mix

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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a) Symbolic transcription

b) Audio source separated melody

c) Audio harmonic component

d) Audio full mix

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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a) Symbolic transcription

b) Audio source separated melody

c) Audio harmonic component

d) Audio full mix

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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a) Symbolic transcription

b) Audio source separated melody

c) Audio harmonic component

d) Audio full mix

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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Tonal Complexity: Jazz Solos
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 Audio recording (harmonic part)
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Tonal Complexity: Jazz Solos
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Corpus Analysis: Music Representations
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→ Evolution curves have different ranges, but same general trends

→ Corpus analysis can also be performed on audio recordings

Symbolic transcription

Audio full mix

Audio harmonic component

Audio source separated melody

 Compare all four representation types:


