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How I met your Choro

Willian Fernandes de Souza

Moss, F. C., Souza, W. F., & Rohrmeier, M. (2020). Harmony and form in Brazilian Choro: A corpus-driven approach to 
musical style analysis. Journal of New Music Research, 49(5), 416–437.



Style



Style

L. B. Meyer (1989). Style and Music: Theory, History, and Ideology. 
Chicago University Press



Style

“Style is a replication of patterning, whether in 
human behavior or in the artifacts produced by 
human behavior, that results from a series of 
choices made within some set of constraints.”

L. B. Meyer (1989). Style and Music: Theory, History, and Ideology. 
Chicago University Press



Style

“[Style analysis is] to describe the patternings 
replicated in some group of works, to discover and 
formulate the rules and strategies that are the basis 
for such patternings, and to explain in the light of 
these constraints how the characteristics described 
are related to one another.”

L. B. Meyer (1989). Style and Music: Theory, History, and Ideology. 
Chicago University Press



Style as a hierarchy of patterns

Steven Jan (2007). The Memetics of Music: A Neo-Darwinian View of Musical Structure and Culture.
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Style as a hierarchy of patterns
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Music Cognition Music Theory



Style as a hierarchy of patterns

Steven Jan (2007). The Memetics of Music: A Neo-Darwinian View of Musical Structure and Culture.

Music Cognition Music Theory Music Stylometry



Jensenius, A. R. (2022). Sound actions: Conceptualizing musical instruments. The MIT Press.











How we study the world 
depends on our world view!



https://www.buzzfeed.com/pablovaldivia/cut-cake-fails 

https://www.buzzfeed.com/pablovaldivia/cut-cake-fails


Digital Methods

Jockers, M. L. (2013). Macroanalysis: Digital Methods and Literary History. University of Illinois Press.



Digital Methods

“Technology has certainly changed some things about the 
way [music scholars] go about their work, but until 
recently change has been mostly at the level of simple, 
even anecdotal search.”

Jockers, M. L. (2013). Macroanalysis: Digital Methods and Literary History. University of Illinois Press.



Digital Methods

“Technology has certainly changed some things about the 
way [music scholars] go about their work, but until 
recently change has been mostly at the level of simple, 
even anecdotal search.”

“The questions we may now ask were previously 
inconceivable, and to answer these questions requires a 
new methodology, a new way of thinking about our 
object of study.”

Jockers, M. L. (2013). Macroanalysis: Digital Methods and Literary History. University of Illinois Press.



Music analysis and digital methods



Music analysis and digital methods

https://xkcd.com/1831/ 

https://xkcd.com/1831/




Challenges & Potential

Formats (manuscripts, prints, sketches, 
recordings…)

Sophisticated database models, 
symbolic-audio linking

Unknown information (composer, date…) Machine Learning (statistical inference)

Size Optical Music Recognition & ML

Musicology Is a choro a “work”? Notation vs 
performance vs improvisation

Music Theory Relation between structural elements

Copyright Time?

… …



Corpus Study



How I met your Choro

Moss, F. C., Souza, W. F., & Rohrmeier, M. (2020). Harmony and form in Brazilian Choro: A corpus-driven approach to 
musical style analysis. Journal of New Music Research, 49(5), 416–437.





Research questions and data

Research questions 
and “hypotheses”

3 Songbooks / 295 Choros 
/ different genres / 
representative sample?



A representative sample?



P0: Am | E7 | Am | E7 |
P1: Am | E7 | | Am | | G7 | F7 | E7 | 
Am | E7 | | A7 | Dm7 G7 | C F7M | 
Bm7(b5) E7 | Am Am/G | Dm/F | Am | E7 |
P2: Am . F7  E7 |
P3: Am |

P4: G7 | C | G7 | C | G7 | C | G D7 | 
G7 | | C | G7 | C A7 | Dm G7 | C F | 
Bm7(b5) E7 | A7 D7 | G7 | C | G7 |
P5: C |
P6: C E7 |

PartA: $P1 $P2 $P1 $P3
PartB[C]: $P4 $P5 $P4 $P6

S[Am, 2/4]: $P0 $PartA $PartB $P1 $P0

Songbooks
3 Volumes
296 Pieces
20,996 chord symbols
723 unique

Transcriptions
Chord symbols

Key, Meter

Form
Hierarchical Representation



Recursive encoding of harmony and form

Canhoto de Paraíba



Counting



Qualitative comparison

theoretical

empirical



Modulation plans



Diachronic chromatization



Diachronic chromatization

But: only what is notated, not what was played → include recordings



Music Analysis and the DFT



Music Theory and the Discrete Fourier Transform

https://www.youtube.com/watch?v=spUNpyF58BY 

http://www.youtube.com/watch?v=spUNpyF58BY
https://www.youtube.com/watch?v=spUNpyF58BY


Discrete Fourier Transform (DFT)

Def.: A pitch-class vector x = P(s, w) contains counts all 
pitch classes for a segment starting at s with width w.

Def.: Dividing a pitch-class vector by its sum returns a 
pitch-class distribution:



Visualize Fourier mapping of pitch-class vectors

Jennifer Harding: Jenn's Visual Pitch Class Vector Calculator

http://www.jenndharding.com/vectorCalculator 

http://www.jenndharding.com/vectorCalculator


Keyscapes

Sapp, C. S. (2001). Harmonic Visualizations of Tonal Music. International Computer Music Conference Proceedings, 1–8. 
http://hdl.handle.net/2027/spo.bbp2372.2001.029 

http://hdl.handle.net/2027/spo.bbp2372.2001.029


Viaccoz, C., Harasim, D., Moss, F. C., & Rohrmeier, M. (2022). Wavescapes: A visual 
hierarchical analysis of tonality using the discrete Fourier transform. Musicae 
Scientiae, 10298649211034906. https://doi.org/10.1177/10298649211034906 

Wavescapes = 

+

https://doi.org/10.1177/10298649211034906


Hierarchical tonal structures / historical changes

Viaccoz, C. (2020). Visual Hierarchical Analysis of Tonality using the Discrete Fourier Transform [Masters Thesis]. École 
Polytechnique Fédérale de Lausanne.



Wavescapes



Wavescapes

⇒ Some Fourier coefficients have higher activity (= brighter colors)

⇒ Some Fourier coefficients (may) show clear patterns

chromaticity dyadicity triadicity tetradicity diatonicity whole-tone 
scale



Wavescapes

https://github.com/DCMLab/wavescapes

https://github.com/DCMLab/wavescapes


Enabling interactive music visualization for a wider community

https://dcmlab.github.io/midiVERTO/

https://dcmlab.github.io/midiVERTO/


Formal Analysis using DFT: E. Nazaret, Odeon (1909) 

3

“triadicity”

2

“dyadicity”

5

“diatonicity”



Let’s try it out

● Download your favorite song as a MIDI file (Google it)
● Got to https://dcmlab.github.io/midiVERTO 
● Upload the file and wait until the wavescapes have loaded
● Try to understand the plots, find interesting areas 
● Modify the parameters and see how the visualizations change
● Which aspects of the piece’s tonality can you find in the wavescapes or 

phantom curves?

https://dcmlab.github.io/midiVERTO


Many open questions

● How to deal with diversity of sources?
● How to include sheet music and performance recordings?
● How to deal with {melody, rhythm, harmony, …} together?
● (How) can we relate Choro to historical precursors?
● …
● → How can technology and digital methods help us to study Choro?



Thank you for your attention! 
Fabian C. Moss (Würzburg, Germany)

2 April 2024 – Universidade Federal do Rio de Janeiro


