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Cooperation

“ Most protessionals
managing collections
cooperate 1n...

aMk

International Association
of Music Libraries, Archives
and Documentation Centres

HEEER
IF[L[A]

” Federacion Espafiola de Sociedades de
- Archivistica, Biblioteconomia,
fesabicl i?m Documentacion y Museistica
|

International

Federation of

Library

Associations and Institutions



Spanish libraries and archives

— ——— musikaren euskal artxiboa
Eresbil archivo vasco de la musica

ACTUALIDAD | SERVICIOS : TRANSPARENCIA @ ;QUIENES SOMOS? :IWGATALOGO™ : WERS TEMATICAS ™

Catalogo general Otros catalogos

Grabaciones sonoras, partituras impresas, libros » Partituras de musica vasca
y revistas existentes en Eresbil.

> Bibliografia musical vasca

Ir al catalogo general » Catalogo Colectivo de Euskadi
» Liburuklik - Eresbil digital

8.



panish libraries and archives

. @ ElPodcastdelaBC | | ElBlogdelaBC | | Connectat § | catala W oo S g @O
I '{‘ Biblioteca
de Catalunya Cerca al web Q 'IP Mapa web AAA

Inici Coneix-nos Visita'ns Fons i colleccions Catalegs Serveis Professionals Cap a RDA _

Ets a: Inici/ Fons i col-leccions / Misica

Adquisicions singulars Musica

Novetats al cataleg Més de 50.000 obres manuscrites i impreses tant de literatura i tractats musicals com de partitures d'un ampli grup d'autors de
| diverses epoques, estils | procedéncies. Tambe té entre el seu fons els arxius personals de compositors, musicolegs o
intérprets, com Isaac Albéniz, Conxita Badia, Xavier Benguerel, Manuel Blancafort, Robert Gerhard, Enric Granados, Lamote
| R T de Grignon, Joaquim Homs, Frederic Mompou i Enric Morera, Anna Ricci | Amadeu Vives, entre d'altres.

Cerca Fons i col-leccions

Arxius

Manuscrits

Llibres impresos

Revistes i dians ‘

Notacio musical de totes

Materials grafics

——————— les époques
Fotografies Partitures impreses antigues i
: modernes
Mapes ————— —— - e ————
Musica | e ] o~ |
= | ‘,;??‘&f‘.; |
Sonors i videos AMIEE
| (|0} S ! |
Arxiu Joan Maragall | %* . .
- . v ‘
. '\
Museu Marés ‘ : o




Spanish libraries and archives

INICI | QUI SOM? | UNITATS ARTISTIQUES | PROGRAMACIO | NOTICIES | AJUDES | FESTIVALS | PUBLICACIONS | DOCUMENTACIO ‘ AGENDA Castellano | Valencia

IVC > MUSICA > DOCUMENTACIO

Documentacio

Centre de documentacié musical

. T
' - ik M El centre de documentacio musical de I'VC disposa d'una biblioteca-mediateca especialitzada en continu creixement, de
g - SIES , la qual formen part publicacions adquirides o rebudes i una série de documents inédits d'elaboracio propia, entre els
Iy o & 7 : quals destaquen els enregistraments de musica tradicional valenciana i les entrevistes a protagonistes de la nostra

| ' '?’ % escena musical, a més de fotografies i gravacions d'alguns dels festivals i cicles organitzats per la Generalitat des de
=2 = = 3 1985 aproximadament. Compta aixi mateix amb una col-leccid de programes i cartells d'activitats musicals realitzades

per tota la Comunitat Valenciana durant les ultimes déecades. El centre coordina a més les publicacions de I'IVC en

matéria de musica, tant llibres com gravacions discografiques, | ha organitzat o col-laborat en nombroses exposicions,

gk im‘ conferéncies i congressos.
=t e?

D'altra banda el centre de documentacié musical de I'VC ofereix als investigadors I'accés a una serie d'importants
llegats o diposits de musics i institucions, com:

Manuscrit d'una sonata de Rafael Anglés (1730-1816) al fons José
Iturbi

o Matilde Salvador / Vicent Asencio

Sol-licitem el seu permis per a obtindre dades estadistiques de la seua navegacio en esta web, en compliment del Reial Decret Llei 13/2012. Si confinua navegant considerem que accepta I'is de cookies. DK | Més info

1



Spanish libraries and archives

Junta de Andalucia Centro de Documentacion

Consejeria de Culturay Musical de Andalucia
Patrimonio Historico

Centro Documentacién Biblioteca

o
i

VISITAS AL CDMA ‘)c '
Proyecto Patrimonio Musical e Intérdi@iplinariedad, con el otjjo ??ercar el fogdo ml?ﬂcal a la sociedad.

12



Spanish libraries and archives

Inicio = Socios = Clientes = Actualidad @ Somos SGAE = Consejos territoriales =~ Repertorio online =~ COVID-19

Read in english

ALQUILER ¥ CONSULTA DE FONDOS

Centro de Documentacion y Archivo

El Centro de Documentacion y Archivo (CEDOA) de la SGAE es el archivo de musica civil mas importante de
Espana a la par que una de las mas completas bibliotecas teatrales del pais. Nuestro origen corre paralelo al de
la propia SGAE, ya que desde el mismo momento en que ésta se fundo (en 1899 bajo las siglas SAE) se cred el
archivo, que no ha dejado de crecer a lo largo de estos mas de cien afios de vida gracias a la actividad creativa de
los socios de SGAE.

ransfiriendo datos desde s3-eu-west-1.amazonaws.com...

1



Spanish libraries and archives

s 7 2
Tramites  Actualidad El Ayuntamiento Distritos Oposiciones Contacto Q mrﬂi
| s _I

o e .
ik iy zﬁ A
b, »' ‘]1:)[(0)3 :mv 2

B . r& A *‘
) _ - b g L
Lo mas visto @ Biblioteca Publica Municipal lvan... ~ Bibliotecas Publicas. Solicitud d... = Biblioteca Piblica Municipal Euge...
ﬁ Cultura, ocio y deporte > Culturay ocio = Biblioteca Histdrica Municipal

@@ a'+ a= é A r .
Teatro y Musica escenica ¢ Voler

Portada

Informacion general ) . .P‘ R I M E R .A. P .A. R T E. LINEA MADRID

CHAT ONLINE

Emila Pardo Bazin: . DE FRET LOPE DE VEGA CARPIO."

mujer de vasta

“UStraCiO’n y fino ingenio //" HABLAN EN ELLA LAS PERSON S SIGUIENTES
V¢ Ordoiia, Rey deLm Barba, Xy  Doiia Elvira, Infant * J/'v
Politica de donacion a las L. 2o J}ﬁtgfofﬂc«’noé h»*,g Laura ?:Zmzi’; : ‘* ;\E S;:‘I:: : %.:::dgy

instituciones de P
patrimonio bibliografico Proceden en su mayor parte de los teatros madrilefios de la Cruz y del Principe. cuyo origen se encuentra en W, {;;g"

y documental los corrales de comedias del mismo nombre, fundados en 1579 y 1582 respectivamente. En sus archivos se U U "
conservo desde fechas temoranas toda la oroduccion teatral. v iunto a obras del Teatro de los Cafios del — '
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Spanish libraries and archives

Q Biblioteca Canal March FUNDACION:JUAN MARGH Sobre la Fundacién @ @ 8
MADRID - PALMA - CUENCA

BIBLIOTECA FUNDACION

JUAN MARCH FONDOS Vv ARCHIVO PATRIMONIAL VvV DATALAB BIBLIOTECA DEL PATIO

Musica espainola contemporanea

Fuentes documentales impresas y sonoras para el estudio de la musica
espanola

BUSCAR EN LA BIBLIOTECA Q

it . -l

+ 200 institutions and orchestras

15



Spanish libraries and archives
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Spanish 1ibraries and archives
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Spanish libraries and archives
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Spanish libraries and archives




ical heritage
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Vast musical heritage

"DEL ARCHIVO
" DE/MUSICA
PO L ﬁ‘E;
" SANLORENZO ,
Ji [})E*EL"\.'E .,‘;CORJA!. ' =R
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\airtinez Bravo (h.1.670-1.738)

Most of collections
are already catalogued



T'he role of music encoding
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T'he role of music encoding
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T'he role of music encoding

+ 21st century

= many archives and libraries have digitized their
collections

!l i %‘ _g |
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https:/ /blog.cambronsoftware.co.uk/
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T'he role of music encoding

E
jﬁl Catalogues Opening times Collections Services About us
[ ]
Scanned files

are catalogued

Music and musicology Geography and 1

arfituras manuscritas e impresas; libros y. folletos-de musica y-musicologia eic. Formed by a large number of old maps-and mod

and are accesible online

25



T'he role of music encoding

Scanned files
are catalogued

Treaties and musical methods

A tour through the theoretical foundation musical

and are accesible online

26



T'he role of music encoding

Scanned files

are catalogued

Religious music

Bibliographic and documentary collection of ecclesiastical origin

and are accesible online

2



T'he role of music encoding

3 ﬁ Catalogu
Scanned files

are catalogued

Lyrical theatre and gender chico

and are accesible online

23



T'he role of music encoding

PUBLICACIONES TECNICAS

Scanned files
BIBLIOTECA

are catalogued A BE ESPARA

Jaory
BNE

Perfil de aplicacion de RDA para
musica notada de la Biblioteca
Nacional de Espafia

RDA application profile for notated

music in the National Library of Spain
29



T'he role of music encoding

User can search
using metadata

= Tiflle

e Suibject

- Author

- Edition

- Description

v Blc

Home

BIBLIOTECA DIGITAL HISPANICA

BIBLIOTECA NACIONAL DE ESPANA

Search in fields

Date

Search in text

Document Type

Language

Discover collections

About digitisation

Bienvenidos - Benvinguts - Ongi etorri

Title

Place of Publication l |
Author l |

<) <r <>

Edition

Subject | To @ |

ISBN/ISSN

Call number

CDU
Geographical location
Descripcion
Rights

fotografias (49346)

() Dibujos (12775)
() Fotografias (11252)
(0 Grabados (23129)

(O Libro (96743)

(0 Manuscrito (25234)

(] Material cartografico impreso (11326)
(0 Material cartografico manuscrito (720)
() Mdsica impresa (26368)

() MUsica manuscrita (4938)

(7] Prensa y Revistas (2035)

() Registro socnoro musical (19685)

() Registro sonoro no musical (431)

[ Al

a»

S TET———

30



T'he role of music encoding

User can search
using metadata

Title
Subject
Author
Edition
Description

Efc.

Seleccionar todos Ver seleccionados 12 » »

| Filtros Aplicados:

Tipo de material
£ Mdlsica impresa

Quitar todos

Filtrar por Tipo de material ~

Misica impresa (60)

| Filtrar por Colecciones destacadas *

|
| Filtrar por Autor ~

l Filtrar por Lengua *

|

| Filtrar por Derechos

Filtrar por Afic ~

DOCUMENTOS

20

16

12

8

‘ ll ]
-

1533 1830

ANOS

IR

l
'll,,,nllw

.Q:fMil U"‘ll .ll“i (‘

= s
e

Vista de resultados: [:i] ‘!i

1. A brief introduction to the skill of musick in three books : the first, the
grounds and rules of musick, according to the gam ut and other principles
thereof; the second, instructions for the baB viol, and also for the treble violin
with lessons for beginners

Playford, John - Mustca lmpresa - 1666

s wlfle

!
(0 Seleccionar : —

2. Alceste : tragedie mise en musigue
Lully, Jean- Baptlste - Mdsica |mpresa - 1708

O Seleccionar§ ;f’ | f .

3. Les amours déguisez
Bourgeais, Thomas Louis - Musnca lmpresa - 1713

C]Seleccmnar! :"P M‘- f | ’

4, Armide : tragedie mise en musique
Lully, Jean- Baptlste = Musuca |mpresa - 1710

Flmd W @

0O Selcccxonar : :_
1

5. Arte de canto llano y argano 6 Promptuario musico : dividido en quatro partes

Romero de Avila, ]erénimo - Musica impresa - 1811

G ]Seleccmnar; —d’ i W ’ f ’

6. Arte de canto llano y organo 6 Prontuario musico [MUsica notada] : dividido
en cuatro partes .
Romero de Avxla Jerommo - Mdsica impresa - 1830

S W f|®

(] Seleccionar { l

7. Arte de canto llano y organa, o Promptuario musico : dividido en quatro
partes ..
Romero de AVl|a Jeronlmo - Musuca lmpresa - 1785

ﬂSelecczunar_ 73’% Rfr | ’ | f ’




Records 1 of 1

T'he role of music encoding

View selected items

View work

Title

Author

Date
Edition
Type
Subject

Physical description
Call number

PID

Description

Canoni, et oblighi di cento, et dieci sorte sopra |'Ave maris stella [Musica notada] / di
Francesco Soriano Romano ...

Soriano Romano, Francesco
Robletti, Giovanni Battista - impresor

1610
In Roma : appresso Gio: Battista Robletti

Musica impresa

Canones, fugas, etc. (Voces)
Ave Maris Stella (Musica)

[156] p.; Fol.
M/1337
bdh0000158335

Notacién cuadrada mensural

Anglés y Subira vol. III, n. 13.

"A tre, quattro, cinque, sei, sette, et otto voci"

Colofén con marca del impresor

Sign.: [ ]¢1, A -M°, N4

Portada orlada con escudo xilografico

Incluye una h. suelta de tamano reducido con la letra y melodia del Ave maris stella

Inaccuracies

Catalogue bibliographic record

[:]Select§ & wd ¥y f @ gVote e Wawawa

82



T'he role of music encoding

EN ES

== N5

Canoni, et oblighi di cento, et die...

(el

@ Hide thumbnails

- Canoni, et oblighi di cento, et dieci
sorte sopra |'Ave maris stella [Masica
notada]

!

Anei
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Biblioteca Nacional de Espania
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85



T'he role of music encoding

=

Humarls altweysiblzfit more...
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T'he role of music encoding

YES

By encoding the music notation
contained in the images
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T'he role of music encoding
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Encoding methods

Psal,. 113 "In exitu Israel", Modo I (SATB). Folio 6v

[ < > = o + 3= . — o o)

Fac-ta est Iu -de -a sanc-tl - fi ca - tio e -ius

UC- 1@ A2A2A2A1IA2A2A2A2A2A2" ' C4' B1IA2XGLA/

Manual encoding of modern conversion
Plaine and Easy Code



Encoding methods

Psal.. 113 "In exitu Israel", Modo I (SATB). Folio 6v
e e e

Fac-ta est Iu -de -a sanc-tl - fl ca - tio e -ius

</encodingDesc>
eiHead>
xml:ig="music_164">
:id="body_165">
xml:id="mdiv_166">
score xml:id="score_167">
<scoreDef xmwl:id="scoreDef_168">
<staffGrp xml:id="staffGrp_169">
<staffDef n="1" 1lines="5" notationtype="mensural.white"” xml:id="staffDef_170">
<clef Lline="1" shope="C" xml:id="L0"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml:icd="L1"/>
</staffDef>
</staffGrp>
</scoreDef>
<section xml:1d-"section_171">
<measure n="1">
<staff n="1" xml:id="staff_172">

([ ]
<layer n="1" xml:id="layer_173">
anua enCO lng <note xml:id="L2" dur="minima" pname-"g" oct="4"/>

<note xml:1id="L3" dur="minima" pname="ag" oct="4"/>
<note xml:id="L4" dur="minima" pname="g" oct="4"/>
<note xml:id="LS" dur="minima" pname="g" oct="4"/>
<note xml:id="L6" dur="semibrevis" pname="a" oct="4"/>

<note xml:id="L7" dur="minima" pname="a" oct="4"/>
<note xml:1d="L8" dur="minima" pname="a" oct="4"/>
<note xml:id="L9" dur="minima" pnume="g" oct="4"/>

<note xml:id="L10" dur="minima" pname="a" oct="4"/>

<note xml:id="0L11" dur="minima" pname="a" oct="4"/>

<note xml:id="L12" dur="minima" num="2" numbase="3" pname="c" oct="5"/>
<dot form="aug" xml:id="dot_174"/>

<note xml:id="L13" dur="semiminima" pnome="b" oct="4"/>

<nate xml :id="114" dur="semihrevis" nname="a" oct="4"/>



Encoding methods

Ver Editar  Andlisis Repertorio  Ayud

Manual encoding of mensural code
“*mens

VHV

39



Encoding methods

Psal,. 113 "In exitu Israel", Modo I (SATB). Folio 6y

[m e - —t : T %o —°—

1!1 \ W3 ezl h
)

Fac-ta est Iu -de -a sanc-tl -

= TR

Binary file

O T n
Dorico / psall13.mus (Finale), psall13.sib (Sibelius)
Finale / Can be exported to MusicXML or MEI
Sibelius / Visual input with notation software
Musescore

(using modern notation) .



Encoding methods

psal113.cmme.xml: CMME Edit

: Edit View Sections Text Versions

0[] o]

(T RTAEN] | L '

8

ARSIy

3131 0 CS 11

A

Title

Composer

B

3

1l

2

V)
\

Computerized Mensural
Music Editing (CMME)

<?xml version="1.0" encoding="UTF-8"7>
<Piece xmlns="http://www.cmme.org" xmlns:xsi="http://waww.w3.0rg/2001/XMLSchen
<GeneralData>
<Title>Title</Title>
<Composer>Composer</Composer>
<Editor>Editor</Editor>
<VariantVersion>
<Default />
<ID>Default</ID>
</VariantVersion>
</GeneralData>
<VoiceData>
<NumVoices>1</NumVoices>
<Voice>

. .'.Q..'.‘
sy, <Name>[1]</Name>

S </VoiceData>

<MusicSection>
<MensuralMusic>
<NumVoices>1</NumVoices>
<Voice>
<VoiceNum>1</VoiceNum>
<Eventlist>
<Clef>
<Appearance>(C</Appearance>
<StafflLoc>1</StaffLoc>

psalll3.cmme.xml

Visual input with notation software

(using mensural notation) a



Computer help?

« Optical Character Recognition (OCR) for text contents

A
NACIONAL .
DE ESPANA

jgl Catalogos  Horarios  Colecciones  Servicios ~ Condcenos  Agenda

<« Volver

AGENDA
Convocatoria de prensa

Presentacion de MarlIA, el primer sistema masivo de
Inteligencia Artificial de la lengua espanola

Jueves, 11 de noviembre de 2021.
10:00h - 12:00h

42



Computer help?

« Optical Character Recognition (OCR) for text contents

Optical Music Recognition (OMR)

Time devoted to the important:
musicological tasks rather than encoding

43
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Encoding methods

Preview

It exports to MEI

S talﬂda _’Pars

.
e ——————

35
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F

Optical Music Recognition (OMR)

Post-editing process of errors

Aruspix
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Encoding methods

& Bibioteca Nacional de Espaia

=

Agnostic **skm Semantic
Notes Heste Lgaiure  Neter  Maoter  Other
Selected ligature: SS_ASCUNDEFINED

Left:

nhmu Dot WBick

Right:

pich [ Woo Weieck
S T

It exports to MEI, **kern and **mens, Plaine and Easie Code and Lilypond MuRET

Optical Music Recognition (OMR)

Post-editing process of errors "



Encoding fidelity

Encoding scenarios

@ psal113.cmme.xml: CMME Edit
Edit View Sections Text Versions
& JNEENmmoE EIEE
) *mens S T g2
2 *clefC4 Title
3 *k[] Composer
4 *M2/1
5 *met(C) s .
e E=—— L
2. T
v - Comniite lanaiiace mod
</encodingDesc>
</meiHead>
emusic xml:id="music_164">
<body xml:id="body_165">
<mdiv xml:id="mdiv_166">
<score xml:id="score_167">
<scoreDef xrl:id="scoreDef_168">
<staffGrp « d="staffGrp_169">
<staffDef n="1" 1ir -"5" notationtype="mensural.white" xml:id="staffDef_170">
<clef line="1" shape="C" xml:id="L0"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml "L1"/>
</staffDef>
</staffGrp>
</scoreDef>
‘ <section xm d-"section_171">
<measure r="1">
<staff n="1" xml:id="staff_172">
‘ <layer n="1" x d="layer_173">
<note xml:id="L2" dur="minima" pnc "a" oct="4"/>
<note xml:1d="L3" dur="minima" pname="a" oct="4"/>
DO @ <note xml:id="L4" dur="minima" pname="g" oct="4"/>
<note xml:id="LS" dur="minima" pname="a" oct="4"/>
<note xm ="L6" dur="semibrevis" pname="a" oct="4"/>
<note xml:id="L7" dur="minima" pname="g" oct="4"/>
<note xml:1d="L8" dur="minima" pname-"g" oct="4"/>
| <note xml:id="L9" dur="minima" pnuame="g" oct="4"/>
s . <note xml:id="L10" dur="minima" pname="a" oct="4"/>
<note » ="111" dur="minima" pname="a" oct="4"/>
<note xml:id="L12" dur="minima" num="2" numbase="3" pname="c" oct="5"/>
| <dot form="aug" xml:id="dot_174"/>
1‘ <note xml:id="L13" dur="semiminima" me="b" oct="4"/>
A <note xml tid="114" dur="semjhrevis" nnn "a" oct="4"/>

Human effort Mensural




Encoding scenarios

I want to STviR

catalogue with VHV
some items post-edit

into RISM Finale

. Sibelius

S Musescore

fb o e Tlook for

% works using colored

é post-edit Notes

- e s this melody present in the

collection?

* Is this a copy of another ,

work?
_

Human effort




Once encoded: MIR tasks

Music information retrieval Update MIR sequences /

indices
This operation may take

Se arCh SearCh several minutes in

background

an agnostic string or

graphical Input the music to search using either Query found in #5 CO"eCtiOHS

**ern/**mens for semantic search

SymbOI Use SQL wildcards (%, _, \ for escape)
(colored Examples

« Agnostic: sixteenth_up:L2 Query found in #2 documents
« SKM: *clefG3

brevis)

Query found in #2 images

Search

Inzervals
Agnostic SKM  Piiches Rhythr (half-
steps)




Once encoded: MIR tasks

* Highlighted

result

Q& 3 Press button to show image

* L A
s S
puc rifu um Sulcepit Jfrael
A \ - o 4¢A
) = o=
A W
o
um  recordatus recordatus mi-~
e Oas A
S % 4
I %@ b4 : j 1

Loria patri 7 filio 7 fili 0 7 filis
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Once encoded: MIR tasks

Input the music to search using Query found in #1 collections

either
an agnostic string or

Sea]_‘ch for a **kern/**mens for semantic search

Use SQL wildcards (%, _, \ for Query found in #2 documents

pitCh escape)

background

sequence Examples

» Agnostic: sixteenth_up:L2 Query found in #1 images
o SKM: *clefG3

Q&7 ] Press button to show image
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Centro de Documentacion
delas Artes Escénicas
ydelaMusica

Collections

Teatroy Circo Musicay Danza Servicios ElCentro Contacta Registro Espaiiol ¥

Catélogos ¥ Fondos documentales Y Publicaciones ¥ Agenciadel ISMN ¥ Teméticos ¥ Patrimonio de MasicayDanza ¥

NUEVA EDICléN DEL MAPA DEL Mapa del patrimonio musical en Espafia

TERCERA EDNCION

PATRIMONIO MUSICAL EN ESPANA [l CRRRET "

s . oo
Publicacion en linea que ofrece informacion sobre fondos ‘ 7
== EV 0001 nen
: S S LRy S
contenidos afadidos y nuevo disefio ey =N T

musicales de mas de 600 instituciones, ahora con

oS,

Mas informacion { ‘*""_‘J{‘"fwt:;;n

] T et 1 11

inaem == (\+\
cdoem
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Collections
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Mapa -

Google

Presentacion | Criterios | Créditos | Bibliografia | Ayuda

G GEMAMUSICA X

@ Pagina de inicic X

BETITUTO NAOONAL
DF LAS ARTES ESCEMICAS
Y08 LG

Inserte criterio

Atléantico

Norte

Intro | Idiomas: Castellano

Collections

€) GEMA Asociacic X

English

Biblioteca Nacic X Biblioteca Nacic X

=|nstitucion eclesiastica
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ollections

t_:'; % Libros de polifonia hispana
‘. l Llibres de polifonia hispana
el i Books of Hispanic Polyphony

B9 Institucié Mila i Fontanals, Barcelona
‘ |MF Musicology

Home Sources Locations Institutions People Genres Works Movements Documentation Bibliography Contact

Search Books of Hispanic Polyphony IMF-CSIC: A Catalog of Books of Spanish and New World
2 Polyphonic Music in Context

» Advanced search

Welcome to the Books of Hispanic Polyphony IMF-CSIC (BHP) website!

Content overview We made the BHP site open access coinciding with our presentation during the Medieval and Renaissance
+ 2485 Sources Music Conference in Prague on 7 July 2017; we had been working on it (without open access) since 2013.

» 553 Institutions

» 1829 People

The objective of Books of Hispanic Polyphony (BHP) is to serve as a comprehensive research tool
concerning manuscript and printed polyphonic books in Spain and books with hispanic palyphony

» 6027 Works elsewhere. BHP has no chronological limitations, and we have started to cover the period from the 15th

+ 6342 Movements through the 20th century. We do not provide images of the sources, unless the institutions that hold them
do so through repositories or permission. In such cases, we incorporate the appropriate links; for instance,
to the Biblioteca Digital Hispanica, for books at the Biblioteca Nacional de Espafia in Madrid. We also

» 104 Documents

AN RS incorporate links to manuscripts described in Digital Image Archive of Medieval Music (DIAMM), to printed

books in Printed Sacred Music Database 1500-1800, to Portuguese Early Music (PEM) database, and to
other appropriate websites that could offer relevant information. Our menu for “Sources”, “Locations”,

“Institutions”, "People”, "Genres”, "Works”, “Movements”, “Documents” and “Bibliography” should give you
User menu

o Logout

a sense of our objective, and we are still building searching tools and different ways to connect
information. We would like to serve as a reference tool and as 3 platform to present fresh, new research

. and foster international collaboration.
Latest additions

» 12-jul-2022 This digital library was initiated as part of the four-year (2013-2016) R-D Project “Libros de polifonia
E-G (14r-17v) (Works) hispana (1450-1650): catdlogo sistematico y contexto histérico-cultural” (HAR2012-33604) of the Spanish
Added by Mar Miranda Ministry of Economy and Competitiveness. Currently. BHP was part of the objectives of another R+D

Praiect “Hisnanir Polvnhanv and Music of Oral Traditinn in the Age nf Digital Humanities” (HAR?N16-75371-



Our tool: MuRET

MuRET: Music Recognition Encoding and Transcription

URET

39



What 1s MuRET

* Machine learning

OMR research tool
= Created for
experimenting
machine learning
algorithms Eor—— =
o Still being devel()PEd i b2r.jpg,p1,sl
el = * o
' o =




Notation and manuscript type
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Supported document types

563

DISCIPULO DE IRIBARREN. Clarines de las selvas. Villancico de Kalenda a 7
para Concepcién con violines. y clarines. s.a. Ms. Part 14, 17. Compl.
Bien. Re M. 3. Voc-Inst, Villancico, SAT-SATB. Crin 2-Vi 2-Ac 2. Sig.:

DISCIPULO DE IRIBARREN. Como Dios del otro mundo. Villancico a 4 para
Navidad con violines. 1766. Ms. Part 6. Pn&s. Compl. Bien. Re m. 2.
Voc-Inst. Villancico. SSAT. Vi 2-Ac 2. Sig.: 108-A/6.

DISCIPULO DE IRIBARREN, Con mi sanado estard. Villancico a Solo
Navidad con violines. y trompas. 1766. Ms. Pap 7. Compl. Bien. Mib M.
1. Voc-Inst. Villancico. T. Tpa 2-Vi 2-Ac 2. Sig.: 108-A/7.

1. Incipits

Independent
staves
CDMA

2. Compilation

Each page is a different
song - one voice
FMT - IMF/CSIC

S oanMr 'y

Otra Afia Jela Candelaria, 4 4

0590 =
o I._.“t LA W SR AT

amenad leuela ti o n

3. Parts

Instruments / Parts in
several images / pages
Mensural collections

58



Document types: mult-stall systems partially supported

4. Orchestral scores 5. Piano, voice, accompaniment ...
OMR training set FMT - IMF/CSIC
from DIDONE

project sources

0



1. Document analysis

60



MuRET worktlow

TENOR St

-

INerir ninminras

]

‘!ﬂcma mesa an

8 aommun.

2. Tagging with parts /

instruments



MuRET worktlow

3. Agnostic (graphical symbols are recognized)
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MuRET worktlow

4. Semantic musical information is encoded

T i A G B~ So= R ' T =

W l\ = Ml 1'.‘."";_!7!,'.‘.?;‘[ = > : II :‘ i 3
- . Q@O Qo Q0o 0 ! { i i

ot @ 91°9% oo 490,567 | s '

I|
A . j
B e < o s ;:
A @ ogocos qeapdi, 129008 1 g8 O
T 'I\",’,"' e eyl Ryric n :, :
ORI e 8
. |:r

A

I(yf}:n.? cy ﬂ;’l,

Agnosticend toend EFEIEY YRR EIE CINEIEY v

KODAX Codor Control Patches
e o

¥ Staff ¥ Lyrics M Select all/none

0
0

0

Enlarge image preview

SEIEINTN  Transducer M

Direct transcription

Agnostic  **skm  Semantic = MEI PAEC

**skm
*clefF4
sF

SE

sD

g
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MuRET workflow

5. Scoring up: staves and parts are organized to create a score.

Download MEI file | Export parts and facsimile for MPEditor Press 'ESC' to exit
Q - < < d & N |
b < H
8.jpg, pl, sl
i
|
I =
Z A v
|I I y (4]
8.jpg, pl, s6
o— .
S — [ & o d ¢
'Jl 7 Y O
9.jpg, pl, sl
!
7 |
1] | |




MuRET worktlow

6. Exporting

</meiHead>
<music xml:id="music_3530">
<body xml:id="body_3531">
<mdiv xml:id="mdiv_3532">
<score xml:id="score_3533">
<scoreDef xml:id="scoreDef_3534">
<staffGrp xml:id="staffGrp_3535">
<staffDef n="1" lines="5" label="superius" notationtype="mensural.white" xml:id="staffDef_3536">
<clef line="2" shape="G" xml:id="clef_3537"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml:id="mensur_3538"/>
</staffDef>
<staffDef n="2" lines="5" label="tenor" notationtype="mensural.white" xml:id="staffDef_3539">
<clef line="3" shape="C" xml:id="clef_3540"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml:id="mensur_3541"/>
</staffDef>
<staffDef n="3" lines="5" label="altus" notationtype="mensural.white" xml:id="staffDef_3542">
<clef line="2" shape="C" xml:id="clef_3543"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml:id="mensur_3544"/>
</staffDef>
<staffDef n="4" lines="5" label="bassus" notationtype="mensural.white" xml:id="staffDef_3545">
<clef line="4" shape="C" xml:id="clef_3546"/>
<mensur sign="C" modusmaior="2" modusminor="2" tempus="2" prolatio="2" xml:id="mensur_3547"/>
</staffDef>
</staffGrp>
</scoreDef>
<section xml:id="section_3548">
<staff n="1" xml:id="staff_3549">
<layer n="1" xml:id="layer_3550">
<ligature xml:id="A12" form="recta">
<note xml:id="A13" dur="semibrevis" pname="d" oct="5"/>
<note xml:id="Al4" dur="semibrevis" pname="e" oct="5"/>
</ligature>
<note xml:id="A15" dur="semibrevis" pname="f" oct="5">
<verse n="1" xml:id="verse_3551">
<syl xml:id="syl_3552">1v.jpg, pl, sl</syl>
</verse>
<accid accid="s"/>
</note>
<note xml:id="A16" dur="semibrevis" pname="g" oct="5"/> (355
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Fully automated process

Still experimental

Unattended transcription
15 images from Sacrarum varii styli cantionum. Liber primus

(Note up to 15 images can be loaded so far)

Document overview

Select the classifiers Current image

Document analysis classifier sacrarum_02.jpg
Agnostic end to end classifier RSISERWET il 140211 B

Stop transcription o

e Super Excello Gregoriano Cahtu,
Elapsed time: 7.079 seconds S ! —— B T S ———— = g GRERD o (R 2, 0

e ] B '-"9' 'e'e'e'g' ' , &
sacrarum_02.jpg: image tensor loaded -e i B %

_--'l el & _— ’”
sacrarum_02.jpg: image loaded an browser 2.
i ) a T - —— - e o Dasd e Gy v -ﬂr-—- -——‘+ - - ey

sacrarum_01.jpg: saving this image unattended analysis

sacrarum_01.jpg: all regions agnostic end2end finished
sacrarum_01.jpg: region 2/2 agnostic end2end prepared

Ater nofter quies in cce
—-n—-—-—o'—-u—- = g oy 0 —

Q.’—E-..%?i xQ“‘:g.'r 'K'§:§:§§
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sacrarum_01.jpg: region 1/2 agnostic end2end prepared
sacrarum_01.jpg: document analysis finished
sacrarum_01.jpg: image tensor loaded
sacrarum_01.jpg: image loaded on browser




MuRET architecture

-~ Offline machine
- learning (DL)
model training

A
Clients .

g i / Server

i &) spring
~— OpenJDK ‘
A B (Verovio u o & m

TensorFIow.js Cantaloupe Image Server Java SE 17 M HSQLr
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Al: Machine learning paradigm

o%

» Computer models are trained using examples:

= image of staff with its agnostic encoding

0 LI Y
BN . 4

[
T
L

i ! \
\ \

clef_Fpetrucci4:L4 accidental.flat:L2 metersign.Ccut:L3 note.half:L1
accidental . flat:L2 note.half:L2 dot:S2 note.quarter:S1 note.whole:Ll
accidental .sharp:S0 note.half:SO note.whole:L1l note.half:54
accidental . flat:S5 note.half:S5 dot:S5 note.quarter:L5 note.whole:S4
accidental .sharp:L4 note.half:L4 note.whole:S4 note.half:L3
note.whole:L4 accidental.flat:S3 note.quarter:S3 note.quarter:L3
accidental .flat:S3 note.half:S3 note.half:L3 accidental.flat:S3
note.whole:S3 note.whole:L3 dot:S3 accidental.flat:L2 note.whole:L2
note.half:S1 accidental.flat:L2 note.half:L2 dot:S2 note.quarter:Sl
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Al: Machine learning paradigm

“ Computer models are trained using examples:

= image of staff with its agnostic encoding

Alto Ianocentio Alberti 19

Alimio bel lauro, Dai mio bel lauro Amo-

" L - e o Ul - . a |

clef.C-L1 metersign.C-L3 rest.semibrevis-L3 note.minima-S3
note.semiminima-S1 note.semiminima-L2 note.minima-S2
note.semiminima-L2 note.semiminima-L3 note.semiminima-L2
note.minima-S3 note.minima-S4 note.semiminima-L5 note.semiminima-
S4 dot-S4 note.fusa-L4 note.fusa-S3 note.fusa-L3 note.semiminima-
S3 dot-S3 note.fusa-L3 note.semiminima-S2 note.semiminima-L2
custos-L2 clef.C-L1 note.semiminima-L2 note.semiminima-S3
note.semiminima-S3 note.semiminima-L3 .. 69



Al: Machine learning paradigm

* Computer models are trained using examples:
* Model quality depends on the

= Quantity and representativeness of training
examples

= Quality of the examples (lack of encoding errors)

7



Al: Machine learning paradigm

* Models see images, not music

= Computer must be trained that all these symbols are the same
by feeding it with thousands of examples

-3
* System must learn

note.minima up:L2

7



Human effort

« Existing computer models cannot recognize all

typographies or calligraphies

« User must tag manually some pages of examples to

train computer models

2



Human eftort

« User must tag manually some pages of examples to
train computer models

------- Manual paradigm (VHV) ¢ «ee+2+ Manual paradigm (Oxygen XML Editor)
------- Manual paradigm (CMME) ¢«ees+ Manual paradigm (MuRET)
------- Pre-built OMR-assisted paradigm From-scratch OMR-assisted paradigm

0 1 2 3 4 5 6 7 3 9 10 15 20 25 30

Training pages
73
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Not only OMR: usability

« “Usability is a measure of how well a specific user in a
specific context can use a product/design to achieve a

defined goal effectively, efficiently and satisfactorily”.

“ OMR may be very accurate

= If the usability fails, the whole process fails.

74



Ongoing work

BIBLIOTECA
Currently tagging Spanish collections @BNE_biblioteca " BEEspARA
Iterative incremental approach BNE

OMR

In each iteration
users need
to correct less errors

Users

Train OMR models correct errors

7



Next steps

« UX/UI of MuRET is being improved

* We are gathering training sets to improve the models

* Working on language models to detect recognition

€Irrors

* Enhancing deep neural network models to work with
small training datasets

* Any further collaboration with other digital libraries...

76
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Thank you!

David Rizo, Teresa Delgado, Jorge Calvo-Zaragoza,
Antonio Maduerio, Patricia Garcia-lasci

drizo@dlisi.ua.es
mariateresa.delgado@bne.es
jcalvo@dlsi.ua.es

PRAGUE

mm INSTITUTO NACIONAL BIBLIOTECA
I n a e m DE LAS ARTES ESCENICAS NACIONAL -
Y DE LA MUSICA DE ESPANA
Esc. de Arte y Superior

de Disefio de Alicante

Universitat d’Alacant
Universidad de Alicante

Lo 1ISeqCV
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