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–Friedrich Nietzsche

“Without music, life would be a mistake” 



What do we mean by music viz?
Music related data viz


any data related to music


Sound visualization


pure audio visualization


Data sonification


similar to data viz but for ears



https://pudding.cool/2017/03/music-history/


A bit of history

Music is found in every known culture, past 
and present, varying widely between times 
and places.


The "oldest known song" was written in 
cuneiform, dating to 3400 years ago from 
Ugarit

[Wikipedia]

https://www.youtube.com/watch?v=Brvy4BbK2ZQ


Music transcripPon



DigiPzing music

Process of converting information into computer-readable format


Representation of an object, image, sound, document or signal (usually an 
analog signal) by generating a series of numbers that describe a discrete set 
of its points or samples. 


Involves: Discretization, Quantization, (optional) Compression



Music theory?

• Notes


• Scale


• Chords


• Tempo

https://www.hooktheory.com/trends#node=1&key=C
https://www.musictheory.net/lessons/10
https://www.hooktheory.com/theorytab/view/the-beatles/hey-jude


Timbre, pitch, chroma
Timbre: the character or quality of a musical sound or voice as distinct from 
its pitch and intensity.


Pitch: perceptual property of sounds that allows their ordering on a 
frequency-related scale, consists of tone height and chroma


Chroma: {C, C♯, D, D♯, E ,F, F♯, G, G♯, A, A♯, B}


Scientific pitch notation, the pitch class corresponding to the chroma C is 
the set {…, C−2, C−1, C0, C1, C2, C3 …} consisting of all pitches separated 
by an integer number of octaves.

[Wikipedia]



Waveform viz
Waveforms: perceived loudness (sound pressure) over time 

https://wavesurfer-js.org/


Spectrogram
Visual representation of the spectrum of frequencies of sound as they vary 
with time.

http://www.apple.com


Chromagram

Projected the entire music spectrum 
onto 12 bins representing the 12 distinct 
semitones (or chroma) of the musical 
octave

http://www.apple.com


MIDI
MIDI, (Musical Instrument Digital Interface): 
communications protocol between audio devices 
also digital interface and electrical connectors 


MIDI data structure contains:


notation, pitch and velocity (loudness or 
softness)


volume, vibrato, audio panning from left to right


clock signals that set and synchronize tempo 
between multiple devices. 

http://www.multitrackstudio.com/multimidieditor.png


https://www.youtube.com/watch?v=kP7ogabj0ow


Sound visualizaPon



Musicanim

[Stephen Malinowski]

https://musanim.com/watch_mam.html
https://www.youtube.com/watch?v=7QgOBbKl0eY


Guitar Hero

https://www.youtube.com/watch?v=upRWEg-TRyA&t=122s


New-York city mapping

[Mark Edward Campos]

http://www.apple.com
https://vimeo.com/6939976


Music related data viz



The Color of Sound

[Andrew Hocutt]

https://www.behance.net/gallery/35686979/The-Color-of-Sound-A-Data-Visualization


MJF genre distribuPon

[LTS2 @ EPFL]



Real-life example



GRAPH-BASED MUSIC RECOMMENDATION

Genezik 
“The ultimate playlist generator”  

➤ Personalized distributed playlist 
recommender system 

➤ Global song recommender system 
 
 



FEATURE EXTRACTION

➤ Audio: notes, timbre, rhythm 
 
 

➤ Social: popularity, hotness 
 
 
 

➤ Metadata: genre, mood, tags

Michael Jackson - Beat It



DEFINING MUSICAL DISTANCE
➤ We create the graph of songs by 

comparing features together 

➤ Learn an “optimal” mathematical 
distance to weight the different features 

➤ Ultimately, we want to learn the actual 
taste of each user but how?

A B

C

Implicit + explicit user feedback

A B

C rhythm

A B

Cmelody

play count: 5

play count: 2

play count: 8



PLAYLIST GENERATION
➤ Follow the links of the graph according to 

our adaptive algorithms 

➤ Different modes such as Lead me on, Ride 
and roll, Take me on tour



http://kirellbenzi.com/blog/montreux-jazz-festival-artists-map/


Data sonificaPon



Data sonificaPon
Pros 

Useful for visually-impaired users


Well suited to representing temporal or 
sequential data.


Cons 

Cannot be used to represent complex 
datasets


Hearing bandwith is low Tor Nørretranders



E-Rythms Data Sonifier

http://xplore%20temporal%20patterns%20in%20anonymized%20logs%20of%20text%20message%20metadata.%20%20When%20listening%20to%20the%20total%20number%20of%20text%20messages%20sent%20by%20a%20large%20group%20of%20study%20participants,%20we%20would%20hear%20a%20steady%20rhythm%20of%20loud%20sounds%20as%20many%20people%20texted%20during%20the%20day,%20and%20quiet%20sounds%20or%20silence%20at%20night%20when%20most%20people%20were%20sleeping%20(and%20not%20texting).


Network AcPvity Renderer

http://sonificationlab.laras.be/2014/05/26/network-activity-renderer/


Listen to solar wind

https://www.sciencefriday.com/segments/listening-in-on-scientific-data/


Music APIs

https://musicmachinery.com/music-apis/


Homework 

Read Visualization Analysis and Design 
Chapter 7


Read Making sense of streamgraphs 
 

http://www.crcnetbase.com/doi/book/10.1201/b17511
http://www.visualisingdata.com/2010/08/making-sense-of-streamgraphs/

