
Essentia API:
a Web API for Music Audio Analysis

Motivation API design

❖ Easier access to music audio analysis tools for a 
broader community of developers.

❖ Less technical debt for the users.
❖ Transparency. Access to recent open-source 

models and algorithms developed by researchers 
at MTG.

❖ Based on music audio analysis algorithms and ML 
models in Essentia (https://essentia.upf.edu/).

❖ Synchronous and asynchronous end-points.
❖ Queries with a custom list of algorithms.
❖ The algorithms are optimized in terms of latency 

and computational efficiency.
❖ The analysis is done on a track level. Each 

analysis request is related to a single track.
❖ All common audio formats are accepted. There is 

a limit on the maximum upload file size per query.
❖ Analysis results include an overall description 

summarized over time as well as a more detailed 
time-aligned description for some of the 
algorithms.

❖ Currently, analysis results are available with a 
short retention period, while the audio is never 
stored on the server.

❖ User-level authorization using JSON Web Tokens.
❖ Backward compatibility is ensured by versioning 

of models and algorithms.

Subscribe for beta launch: 
https://essentia.upf.edu/api
✉ essentia-api@upf.edu
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Algorithms
❖ Music style classification (400 music styles)
❖ Music auto-tagging (∼230 tags covering genre, 

mood, epoch, instrumentation, etc.)
❖ Single-label music classification (genre, mood, 

danceability, voice, instrumentation, 
engagement, approachability, etc.

❖ Tempo estimation (BPM).
❖ Musical key estimation (multiple profiles).
❖ Other semantic features (arousal/valence, 

approachability, engagement, danceability).
❖ Deep audio embeddings
❖ Loudness (EBU R 128 loudness standard metrics).

curl -X 'POST' \
  'http://localhost:8080/api/v1/analyse/async/mtg_jamendo_genre?model_version=1' \
  -H 'accept: application/json' \
  -H 'audio-url: 
https://github.com/MTG/essentia-audio/blob/master/recorded/flamenco.mp3?raw=true' \
  -H 'Authorization: Bearer 
eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJzdWIiOiJhbGJpbiIsImV4cCI6MTY2OTkyMjI0N30.fjKx
5llfTzFvNXeiz7C9Ga5Vy3anjLvipBDfI8ULWbA' \
  -d ''

{
  "id": "19709eb9-1fdf-4582-9903-cc40205835e0",
  "status": "PENDING",
  "filename": "https://github.com/MTG/essentia-audio/blob/master/recorded/flamenco.mp3?raw=true",
  "model_name": "mtg_jamendo_genre"
}

curl -X 'GET' \
  'http://localhost:8080/api/v1/analyse/19709eb9-1fdf-4582-9903-cc40205835e0' \
  -H 'accept: application/json' \
  -H 'Authorization: Bearer 
eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJzdWIiOiJhbGJpbiIsImV4cCI6MTY2OTkyMjI0N30.fjKx5llfTzFvNXeiz7C
9Ga5Vy3anjLvipBDfI8ULWbA'

{
  "id": "19709eb9-1fdf-4582-9903-cc40205835e0",
  "status": "SUCCESS",
  "results": {
    "model_version": "1",
    "model_name": "mtg_jamendo_genre",
    "correlation_id": "2f79d34c-adf9-4bfe-a568-6621d5e51c4b",
    "results": {
      "activations": {
        "60s": 0.0008479952812194824,
        "70s": 0.0008719961042515934,
        "80s": 0.0003617356123868376,
        "90s": 0.00207134080119431,
        "acidjazz": 0.00030768910073675215,
        "alternative": 0.023295080289244652,
        "alternativerock": 0.00019273161888122559,
        "ambient": 0.007507572416216135,
        "atmospheric": 0.0006210406427271664,
        "blues": 0.025915488600730896,
        "bluesrock": 0.0006905694608576596,
        "bossanova": 0.0027473121881484985,
        "breakbeat": 0.00003916025161743164,
        "celtic": 0.002113575814291835,
        "chanson": 0.003297631861642003,
        "chillout": 0.015607163310050964,
        "choir": 0.00023313362908083946,
        "classical": 0.11793961375951767,
        "classicrock": 0.0007503976230509579,
        "club": 0.00038355091237463057,
        "contemporary": 0.0020755629520863295,
        "country": 0.25819459557533264,
        "dance": 0.002640937687829137,
        "darkambient": 0.00021554529666900635,
        "darkwave": 0.00016558170318603516,
        "deephouse": 0.0001632322819205001,
        "disco": 0.0004789133963640779,
        "downtempo": 0.0005192657117731869,
        "drumnbass": 0.00005698700624634512,
        "dub": 0.00036776065826416016,
        "dubstep": 0.00019809107470791787,
        "easylistening": 0.009869232773780823,
        "edm": 0.00012298424553591758,
        "electronic": 0.0028730083722621202,
        "electronica": 0.00009794533252716064,
        "electropop": 0.00023641686129849404,
        "ethno": 0.0032557796221226454,
        "eurodance": 0.00020383794617373496,
        "experimental": 0.010167424567043781,
        "folk": 0.09860559552907944,
        "funk": 0.0011005302658304572,
        "fusion": 0.002072945237159729,
        "groove": 0.0003761549887713045,
        "grunge": 0.00011703868949552998,
        "hard": 0.0006506542558781803,
        "hardrock": 0.0003441770968493074,
        "hiphop": 0.0014400234213098884,
        "house": 0.0007321089506149292,
        "idm": 0.00008057554805418476,
        "improvisation": 0.003921031951904297,
        "indie": 0.018983492627739906,
        "industrial": 0.00921077560633421,
        "instrumentalpop": 0.008540813811123371,
        "instrumentalrock": 0.001464997767470777,
        "jazz": 0.008366788737475872,
        "jazzfusion": 0.0005053679342381656,
        "latin": 0.37656697630882263,
        "lounge": 0.004481817129999399,
        "medieval": 0.000698154151905328,
        "metal": 0.002993037225678563,
        "minimal": 0.0009336670045740902,
        "newage": 0.004533916711807251,
        "newwave": 0.0000773469582782127,
        "orchestral": 0.0008420993690378964,
        "pop": 0.008137717843055725,
        "popfolk": 0.025713002309203148,
        "poprock": 0.0017595341196283698,
        "postrock": 0.00024782618856988847,
        "progressive": 0.0005962749128229916,
        "psychedelic": 0.002230952261015773,
        "punkrock": 0.0003759016690310091,
        "rap": 0.0020746688824146986,
        "reggae": 0.05629578232765198,
        "rnb": 0.001188581227324903,
        "rock": 0.005176241043955088,
        "rocknroll": 0.0008184760808944702,
        "singersongwriter": 0.024544155225157738,
        "soul": 0.0018169184913858771,
        "soundtrack": 0.004332175012677908,
        "swing": 0.0022604416590183973,
        "symphonic": 0.0005214412813074887,
        "synthpop": 0.00004202624040772207,
        "techno": 0.0004544109106063843,
        "trance": 0.0004984934930689633,
        "triphop": 0.0004974405164830387,
        "world": 0.050225451588630676,
        "worldfusion": 0.01021843682974577
      }
    }
  },
  "error": null

curl -X 'POST' \
  'http://localhost:8080/api/v1/analyse/async/voice_instrumental?model_version=1' \
  -H 'accept: application/json' \
  -H 'audio-url: https://github.com/MTG/essentia-audio/blob/master/recorded/flamenco.mp3?raw=true' \
  -H 'Authorization: Bearer 
eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJzdWIiOiJhbGJpbiIsImV4cCI6MTY2OTkyMjI0N30.fjKx5llfTzFvNXeiz7C9Ga5Vy3anjLvipBDfI8ULWbA' \
  -d ''

{
  "id": "06ce6fe9-4a66-4682-86c2-decb6308288c",
  "status": "PENDING",
  "filename": "https://github.com/MTG/essentia-audio/blob/master/recorded/flamenco.mp3?raw=true",
  "model_name": "voice_instrumental"
}

curl -X 'GET' \
  'http://localhost:8080/api/v1/analyse/06ce6fe9-4a66-4682-86c2-decb6308288c' \
  -H 'accept: application/json' \
  -H 'Authorization: Bearer 
eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJzdWIiOiJhbGJpbiIsImV4cCI6MTY2OTkyMjI0N30.fjKx5llfTzFvNXeiz7C9Ga5Vy3anjLvipBDfI8ULWbA'

{
  "id": "06ce6fe9-4a66-4682-86c2-decb6308288c",
  "status": "SUCCESS",
  "results": {
    "model_version": "1",
    "model_name": "voice_instrumental",
    "correlation_id": "d6f4a191-b00c-44af-8da9-1d55aee1d4a8",
    "results": {
      "activations": {
        "instrumental": 0.9920175075531006,
        "voice": 0.007982510142028332
      }
    }
  },
  "error": null
}

This work has been partially carried out under the project Musical AI - PID2019-111403GB-I00/AEI/10.13039/501100011033, funded by the Spanish Ministerio de Ciencia e Innovación and the Agencia Estatal de Investigación.
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