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Deezer Research fields
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- Music Information Retrieval
- Audio Signal Processing
- Natural Language Processing
- Recommender Systems
- User Modeling
- Human/Machine Interaction
- Graph Mining
- Explainability in Machine Learning

…



Deezer Research topics
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Talk’s focus : content description
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This talk’s focus

● Not that much about labeling automation (not much ML from audio…).

● But rather about what is music labeling and the issues it raises.

● In particular ambiguities that come with music labeling.
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● A bit about music 
streaming

● Troubles with artists

● Ambiguities in music 
tagging



Music Labeling on 
music streaming 

platforms
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https://www.deezer.com/fr/album/227976542


MSP features : access
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MSP features : recommendation
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MSP features : editorialized 
recommendation
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“Labeling” music

Interested in describing music in multiple dimensions:
- Who made the music?
- What musical genre is it?
- What instruments are played?
- What kind of mood does it carry?
- In what kind of context could it be listened to?
- What are the lyrics?
- What is mainstream or not?
- …



Metadata from providers
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“Labeling” music
What can we use?

Deezer editors

Music press / social media

External databases Content with ML
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A large music catalog

Deezer:

● 90 million tracks (whatever it means)

● Tens of thousands of tracks delivered every day
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A large music catalog

Deezer:

● 90 million tracks (whatever it means)

● Tens of thousands of tracks delivered every day

Automation needed! 



The Root of All Evil
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Artist Ambiguities



The Root of All Evil
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Music Genre Ambiguities

Alternative Rock Alternative Metal Alternative Hip/Hop Alternative Country
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Artist ambiguities

https://www.deezer.com/fr/album/179709122
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Artists

● Artists: singer, instrumentalist, band, composer, producer… 

● There exists a standard universal identifier for creators (ISNI)...

● …But rarely provided.

● Only available identifier: artist name.
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Artists

Issues:

● Different artists may 
have the same name
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Artists

Issues:

● Different artists may 
have the same name

● An artist may have 
several names

Discogs page for David Bowie
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Metric learning from audio:
● Learn a representational function f  that maps audio excerpts to a 

low dimension space.
● Minimize a contrastive loss (e.g. triplet loss) where positive are 

excerpts by the same artist and negative excerpts by a different 
artist.  

● Hope that clusters corresponding to artists appear.

Artist disambiguation

J. Royo-Letelier et al. “Metric learning for music artist disambiguation from audio” ISMIR 2018

http://ismir2018.ircam.fr/doc/pdfs/211_Paper.pdf
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Metric learning from audio

Artist disambiguation

J. Royo-Letelier et al. “Metric learning for music artist disambiguation from audio” ISMIR 2018

http://ismir2018.ircam.fr/doc/pdfs/211_Paper.pdf
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Ambiguity detection from large feature set:
- labels info
- albums popularity/listening behaviors
- albums global infos: nb tracks, songs duration, titles
- languages, release dates, …
- genres
- album covers (band logos)
- audio
- ....

Artist disambiguation
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Artist disambiguation⬛ Albums
⬤ Credits
△ ISRC prefix
🮮 Music genres 
and styles
☆(c) & (p)
⬣ label
⛛ Audio 
fingerprint Community 

detection
on albums

Graph of albums with the same artist name
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Artist disambiguation

Manual corrections 
(Deezer editors)
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Artist disambiguation

Manual correction prioritization:

● Most listened artists are systematically checked.

● Users reports of problem about wrong artist association.
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Tagging ambiguities

https://www.deezer.com/fr/album/114346282
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How can we describe music ?
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From a 20th century sociologist 
perspective

www.pratiquesculturelles.culture.gouv.fr
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From an early 21st century 
computer scientist perspective
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Mid-way perspective : Tagging

➔ Folksonomies: Open set of tags
Ex: Last.fm

➔ Taxonomies : Closed set, 
hierarchical tags (tree)

Ex: Discogs

➔ Ontologies : Closed set, linked 
concepts (graph)

Ex: Wikipedia
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Folksonomies

+ Large quantity of data and 
coverage
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Folksonomies

+ Large quantity of data and 
coverage

- No control on the quality:
- of the set of tags
- of the annotation

From last.fm (Nov. 2022)
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Taxonomies
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Taxonomies
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Within-taxonomy ambiguities
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Within-taxonomy ambiguities

electronic: hardcore
≠

rock: harcore
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Within-taxonomy ambiguities

latin: bossanova
=

jazz: bossa nova
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Within-taxonomy ambiguities

Is blues rock 
blues or 

rock?
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Between-taxonomy ambiguities

R. Hennequin et al. “Audio Based Disambiguation Of Music Genre Tags” ISMIR 2018

https://drive.google.com/open?id=1RZ6hdI9x9w4mAIBk9CoHhz9i3gJxpX3D


Cultural discrepancies

⇦ Brazil
vs.

US ⇨
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We have a lot of different 
providers
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We have a LOT of different 
providers

We have signed deals with over 700 providers distributing 800 000 labels



● Each provider / database has its own taxonomy

● Link between items (songs / artists) and genre tags can 
be ambiguous: depends on the own understanding of 
the annotator.

To sum up
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The situation 
Music taxonomies
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Choosing a lingua franca

● Open/Free

● Comes with definitions

● Can leverage ontology to 
perform logical operations

● Large coverage of musical 
genres and languages

● Evolving and mutable

At deezer, genre tags are linked to dbpedia urls
Any musical genre that has a definition on dbpedia can be used
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Simple, two-level taxonomy
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“Translating” between Tag 
systems

Rap

HipHop

Rap/Hip-Hop

Urban Rap
https://dbpedia.org/page/Hip_hop_music



Leveraging:  
● Knowledge graph
● Parallel annotations

52

Music Genre Mapping across 
English-language Taxonomies

E. Epure et al. “Leveraging knowledge bases and parallel annotations for music genre translation”  @ ISMIR 2019

https://arxiv.org/pdf/1907.08698.pdf


Leveraging: 
● Knowledge graphs
● Distributional concept embeddings (static, contextual)
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Music Genre Mapping across 
Multilingual Taxonomies

Musique électronique
Musique du monde

Música electrónica
Salsa

E. Epure et al. “Modeling the Music Genre Perception across Language-Bound Cultures" @ EMNLP 2020

https://arxiv.org/pdf/2010.06325.pdf
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Whole tagging pipeline

Translation Propagation Consolidation

Other 
Tags 

Manual 
Corrections

deezer 
internal 
tag base



Cross-Checking Information

Tags
Mood

Genres
Instruments
Language

Dates
...
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Conclusion and 
Remaining Challenges

https://www.deezer.com/fr/album/179709122


● Even problems that looks simple may require manual 
annotations.

● Use existing standards as much as possible.

● Spot and try to mitigate annotation ambiguities.

● Have the same labeling objectives for every stakeholders 
(annotators, ML engineer/data scientists…)
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Take Home Message
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Open issues
Evolving vocabulary: genres appear and/or change 
meaning. Taxonomy needs to be kept up-to-date.

Reception: music genre understanding is cultural and 
highly subjective. How do we handle discrepancies 
between our tags and various user perception? 

Blindspots and Biases: data mostly available for western 
music. Hard to have clean data on uncommon / non 
western genres.

Getting rid of taxonomy limitations: description in natural 
language is emerging => needs data.
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