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1- Context



Orchestre de Paris

Philharmonie des enfants

Pôle 
éducation

Resources
Center Démos

Concerts & Spectacles

Education & Resources

Musée de la musique

Library
Online 

services



Problem - Improving 
search interfaces for the 
musical scores of the 
library

https://docs.google.com/file/d/1H3RjSIUo54W2UhPQAOHImZ_cqYpWu-eA/preview


Solution - ScoreBot

Tristan Deborde

numerique.gouv.fr

Thomas Francart

Cécile Cecconi
Louis Moreau-Gaudry

https://www.numerique.gouv.fr/


2- Demo of Scorebot
https://catalogue.philharmoniedeparis.fr/pprd-les-partitions.aspx 

(test interface)

https://catalogue.philharmoniedeparis.fr/pprd-les-partitions.aspx


Do you have some 
scores for a trio 
with a clarinet, a 

flute and a 
bassoon ?

 



https://citedelamusique-my.sharepoint.com/:v:/g/personal/ccecconi_cm-pp_fr/EUoSTEHsaSZCkqxA6G9CmFgBjRJ1KKLsMQFtmUY2KDdEuQ?e=jm3RIy




https://citedelamusique-my.sharepoint.com/:v:/g/personal/ccecconi_cm-pp_fr/ETl8aY-Fq7JAoV5l74FEsh4BNInkSeFyqlcv0H---UbOpw?e=5Qqd12


3- Methodology and implementation



Methodology 

Establish Intents and 
Entities for NLU

Gather a list of “real” questions from the users

Design a KG model from 
DOREMUS

Create a mapping 
between Library catalog 

and data model

Train the model to 
identify Intents

Build SPARQL queries

Convert data to 
populate KG from 

library catalog & ext. 
vocabularies

Test the bot and improve KG & NLU

Choice of a technical architecture



Technical Architecture (production)



3.1-Convert data and build queries for the 
knowledge graph



The original data

200(| ) $aChildren's Corner $bMusique imprimée $efür zwei Violinen oder zwei 
Flöten und Klavier $dfor two violins or two flutes and piano $dpour deux violons ou 
deux flûtes et piano $fClaude Debussy $gbearbeitet von Joseph Diermaier
208(  ) $aConducteur
210(  ) $cUniversal Edition $dcop. 2002
215(  ) $a1 conducteur (19 p.) $d31x23 cm
300(  ) $aPost-face en allemand, anglais et français
327(| ) $a1.- Doctor Gradus ad Parnassum ; 2.- Jimbo's Lullaby ; 3.- Serenade for 
the Doll ; 4.- The snow is dancing ; 5.- The little Shepherd ; 6.- Golliwogg's cake walk
333(  ) $aNiveau 1er cycle dans "Les Trios" (Ed. Cité de la musique)
449(  ) $30764448 $aChildren's corner $fClaude Debussy
500(|0) $30764449 $aChildren's corner $rPiano $warrangement
610(  ) $30067730 $a20 ème siècle - 1 ère moitié $b02
610(  ) $30068568 $aSuite de pièces $b04
610(  ) $30067551 $aBerceuse $b04
610(  ) $30068626 $aSérénade $b04
610(  ) $30067996 $aJazz $b05
610(  ) $30068318 $aTrio
700( 1) $30051746 $aDebussy $bClaude $f1862-1918 $4230
702( 1) $30781602 $aDiermaier $bJoseph $4030
911(  ) $30428915 $aUniversal
945(  ) $aflûte(2) $t2 $xdeux flûtes ou deux violons au choix
949(  ) $apiano(1) $t1
951(  ) $aviolon(2) $t2 $xDeux flûtes ou deux violons au choix
954(  ) $t3

INSTRUMENTATION
“For two violins or two flutes and 
piano”

LINKS TO AUTHORITIES
Musical Works, Thesaurus, 
Composers, etc. 

LIBRARIAN’S NOTES
“1st grade according to the 
authors of the book “Les trios” 
edited by the Cité de la musique

SCORE DESCRIPTION
Title, publishing informations, 
physical description

UNIMARC format with some specific fields : 



▪ P14 carried out by E21 Person

▪ P14 carried out by E39 Actor

▪ U31 had function M31 Actor’s function “éditeur”

▪ etc.

▪ P3 has note E62 String

▪ P4 has time-span E52 Time-Span

▪ P7 took place at E53 Place

▪ U227 has content type

▪ U170 has title statement M156 Title Statement

▪ U172 has statement of responsibility relating to title

▪ U68 has variant title E35 Title

▪ U176 has edition statement M159 Edition Statement

▪ U182 has music format statement M163 Music 

Format Statement

▪ U184 has publication statement M160 Publication 

statement

▪ U65 has geographical context M40 Context

▪ P103 was intended for M60 Intended Audience

▪ U12 has genre M5 Genre

▪ U19 is categorized as M19 Categorization

▪ P1 is identified by E42 Identifier

▪ P129 is about E21 Person

▪ etc.

Knowledge Graph 1/2  : Publication Event & Expression

Expression

F24 Publication 
Expression

Event

F30 Publication 
Event

R24 
created

Event

E7 Activity

▪ dc:identifier

▪ U170 has title statement M156 Title Statement

▪ U68 has variant title E35 Title

▪ U13 has casting M6 Casting

▪ P1 is identified by E42 Identifier

▪ etc.

Expression

M167 Publication 
Expression 
Fragment

P148 has component 

▪ P14 carried out by E21 Person

▪ P14 carried out by E39 Actor

▪ U31 had function M31 Actor’s function “compositeur

▪ etc.

Event

E7 Activity

P9 consists of

P9 consists of

Information 
object

M6 Casting

U13 has casting

E42 Identifier

P1 is identified



U23 has casting detail

Information 
object

M6 Casting

Information 
object

M23 Casting 
Detail

Information 
object

M23 Casting 
Detail

Information 
object

M23 Casting 
Detail

U23 has casting detailU23 has casting detail

Information 
object

E60 Number

Information 
object

M14 Medium of 
Performance

Information 
object

E60 Number

Information 
object

M14 Medium of 
Performance

Information 
object

E60 Number

Information 
object

M14 Medium of 
Performance

U30 foresees quantity of 
medium of performance

U30 foresees quantity of 
medium of performance

U30 foresees quantity of 
medium of performance

P1 foresees use of 
medium of performance 

instrument

P1 foresees use of 
medium of performance 

instrument
P1 foresees use of 

medium of performance 
instrument

“1” { harpe }

{ flûte}

{ clarinette}

“1”

“1”

Information 
object

E62
String

P3 has note

“Niveau 8e-9e années dans 
'10 ans avec la clarinette'”

Knowledge Graph 2/2 : focus on instrumentation

Information 
object

E62
String

“Niveau 8e-9e années dans 
'10 ans avec la harpe''”

P3 has note

Example : trio with 1 harp, 1 flute and 1 clarinet



Lists of “synonyms”



3.1- Analyse user questions and provide 
relevant answers



“Real” questions about musical scores from the Philharmonie 
de Paris Library patrons
“Je cherche des duos avec une clarinette.” (I am looking for duets with 
a clarinet.)

“Je cherche un trio pour flûte, violon et piano”(I’m looking for a trio for 
flute, violin and piano)

“Je recherche une méthode pour apprendre le piano” (I am looking for 
a method to learn piano)

“Vous avez des partitions de musique irlandaise ?” (Do you have 
scores of Irish music?) 

“Je recherche des pièces pour contrebasses seules en musique 
contemporaine” (I am looking for pieces for solo double bass in 
contemporary music )

“Des partitions pour quintette avec piano du répertoire romantique” 
(Scores for piano quintet from the romantic repertoire)

“Des transcriptions de solos de Miles Davis” (Transcriptions of solos 
by Miles Davis) 

“Avez-vous des partitions de petits niveaux pour hautbois ?” (Do you 
have any beginners' scores for oboe?)



Identifying the intent

Search by 
musical genre

I’m looking for a trio for flute, violin and piano

Searching by 
musical casting

Say hello to the bot

PREFIX efrbroo: <http://erlangen-crm.org/efrbroo/>
PREFIX mus: <http://data.doremus.org/ontology#>
PREFIX philhar: <http://data.philharmoniedeparis.fr/ontology/partitions#>

PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
SELECT ?score ?casting  ?mediumLabel
WHERE {  
<http://www.mimo-db.eu/InstrumentsKeywords/{INSTRUMENT}>  skos:narrower* 
?input_medium_1.

0.7 0.25 0.05

http://www.mimo-db.eu/InstrumentsKeywords/3101


PREFIX efrbroo: <http://erlangen-crm.org/efrbroo/>
PREFIX mus: <http://data.doremus.org/ontology#>
PREFIX philhar: <http://data.philharmoniedeparis.fr/ontology/partitions#>

PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
SELECT ?score ?casting  ?mediumLabel
WHERE {
    ?score a ?classes.
    values (?classes ) { 
(efrbroo:F24_Publication_Expression)(mus:M167_Publication_Expression_Fragment)}
    ?score mus:U13_has_casting ?casting .
    ?casting mus:U23_has_casting_detail ?castingDetail_1.
  
<http://www.mimo-db.eu/InstrumentsKeywords/{INSTRUMENT}>  skos:narrower* 
?input_medium_1.

…

Extracting entities

I’m looking for a trio for flute, violin and piano

http://www.mimo-db.eu/InstrumentsKeywords/3101


Intents to be recognized by ScoreBot
Intent = the thing that a user is trying to accomplish

Searching a musical score

I’m looking for a score composed for a flute, violin and piano trio.

Searching from composer information (unprocessed)

I am looking for works created by women

Searching a work from another work (unprocessed)

Pictures at an Exhibition orchestrated by Ravel

Greetings

Hello

Etc.



Entities to be recognized by ScoreBot
Entities = pieces of information inside the user message

Instrumentation

I’m looking for a score composed for a flute, violin and piano trio.

Genre / Form

I am looking for scores of Franco-Flemish motets from the late 16th century 

Composer

Do you have the post-war Boulez sonatas?

Musical Work

Various versions of Berlioz's Symphonie fantastique

Level

Do you have any beginners' scores for oboe? 



Human-generated data

“I’m looking for a 
trio for flute, violin 
and piano”

Training the NLU model - Architecture

NLU model

Deep Learning 
model (DIET 

classifier) trained on 
both human and 
script-generated 

data

Controlled vocabulary

{COMPOSER}:
- Beethoven
- Schubert
{PERIOD}:
- Renaissance
- 18th century…

Human data labelling

Human annotators use Rasa UI to  add:

- Intent = “get_score_by_casting”
- Entity = “trio”, “flute”, “violin”, 

“piano”,

Sentence 
Examples

- “Show me scores 
composed by 
{COMPOSER}”
- “What romantic works 
were written during 
{PERIOD} ?”

“What do you 
have in store for a 
trio? Flute + violin 
+ piano”

Data-generation 
scriptCollect 

questions 
among 
various 

populations 
of users

Initialisation 
phase

Day to day 
enrichment



Training the NLU model - Human annotation



4- Lessons learned



Feedback on the test interface

High expectations due to chatbot such as ChatGPT

Scorebot’s training is not finished (i.e. difficulties with 
work names)



Adding buttons



Managing music complexity better

- ScoreBot won’t be able to adapt to all nuances of natural language

- This calls for more robust natural language understanding

⇒ Using Large Language Models!



4- Next steps



1. Improving ScoreBot - constrained output approach



Large Language 
Model

1. Improving ScoreBot - retrieval approach

“Donnez moi des 
partitions pour 
quatuor à cordes”

Proprietary DB

Voici les résultats:

- Link to source 
n°1 “Quatuor 
de Mozart …”

- Link to source 
n°2: “Quatuor 
de 
Beethoven…”

ou



2. Memoire Sonore Project - presentation 

User Interfaces
Audio and Video + 

métadata
1000 hours

Application 
Using AI models



1000 hours of speech:
Audio and video + 

metadata

2. Memoire Sonore Project - architecture

User Interface

Application relying on LLMs (OpenAI)

Composer

Beethoven

Mozart

Haydn

Classes

Count
Waldstein 
introduces 
Young Ludwig 
to the famous 
Joseph 
Haydn who’s …

German romantic musi….

Interview

Report Course



Thank you for your attention!
Any questions ? 

ccecconi@cite-musique.fr 
tr.deborde@gmail.com

mailto:ccecconi@cite-musique.fr

