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Retrieving digitized document
Images with content search
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000 ! Advanced Book Search

€& = C [T books.google.com/advanced_book_search

G() ( )816 DOOKS Advanced Book Search About Google

with all of the words [ 10 results 4|

Find results

with the exact phrase | - Google Search.
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All books Limited preview and full view © Full view only Google
eBooks only

Search:

Content: All content Books @ Magazines

Language Return pages written in [ any language

Title Return books with the title
e.g. Books and Culture

Author Return books written by e.g. Hamilton Mabie or "Hamilton Wright
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10.5 million total volumes
5.5 million book titles

3.6 billion pages

~1 Trillion words

472 terabytes
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We need OMR tools built for
large-scale music digitization
projects
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Full-Text Search Systems



Full-Music Search Systems
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Flexible and robust OMR systems
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Flexible and robust OMR systems

Digital storage and representation of
recognition results
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Flexible and robust OMR systems

Digital storage and representation of
recognition results

Search systems for indexing and retrieval
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Liber Usualis Prototype
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Liber Usualis Prototype

o Roman Catholic liturgical service book
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Liber Usualis Prototype

o Roman Catholic liturgical service book

o Neume (square note) notation
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276 Sunday at Compline.

o —

From rst Vespers of the Feast of the Blessed Trinity to None on Saturday
before the 1st Sunday of Advent.
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mus, geméntes et flén-tes in hac lacrimé-rum valle.
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Liber Usualis Prototype

o Roman Catholic liturgical service book
o Neume (square note) notation
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the 19th C.
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Liber Usualis Prototype

o Roman Catholic liturgical service book
o Neume (square note) notation
o Monophonic “Gregorian chant”

o Modernized by the monks at Solesmes, France in
the 19th C.

o 2340 page images
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278 Anthems to the B. M, V,

During Advent.

¥. Angelus Démini nuntidvit Mariae,
R. Et concépit de Spiritu Sancto.

From 1st Vespers of Christmas to and Vespers of the Purification.

¥. Post partum Virgo invioldta permansisti.
R. Déi Génitrix intercéde pro nobis.

:
._._#_._...._.J_._____
n

-ve chfna caelérum, * Ave Démina Ange-lérum :

.
)

o valde decé-ra, Et pro né-bis Christum exé- ra.

¥. Dignare me laudare te Virgo sacrata
R. Da mihi virtitem contra hostes tdos.
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278 Anthems to the B. M. V,

During Advent.

¥. Angelus Démini nuntiavit Mariae,
R. Et concépit de Spiritu Sancto.

From 15t Vespers of Christmas to 2nd Vespers of the Purification,

¥. Post partum Virgo invioldta permansisti.
R Déi Génitrix intercéde pro nobis.

-ve Regina caelérum, * Ave Démina Ange-lérum :

Sélve radix, sdlve porta, Ex qua mundo lux est érta :

Géude Virgo glo-ri- dsa, Su-per émnes spe-ci-6sa : Vdle,

o valde decé-ra, Et pro né-bis Christum exo- ra.

¥. Dignare me laudare te Virgo sacrata
R. Da mihi virtutem contra hostes tuos.

Egina caéli * laetdre, alle-ld-ia : Qui- a quem me-

ru- isti portare, alle-li-ia : Resurréxit, sic-ut dixit, alle-
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Document Image Retrieval

780 Office and Mass on Easter day

Alleliia, is not repeated, but the Sequence is then said :

——QT.——.—Q.———
I[ctimae pascha-li ldudes ®* {fmmolent Christi- ani.
-
e t:_c ._j
Agnus redémit 6éves : Christus innocens Pétri  reconci-
* -
e e e

quid vidisti invi-a? Septlcrum Christi vivéntis, et glé-
e

ri- am vidi resurgéntis : Angé-licos téstes, sudi-ri-um, et
véstes, Surréxit Christus spes mé- a:praeccédet st-os in Ga-
- ——— —— e e e

a mértu- is vere :

tu nébis, victor Rex, mi-serére. Amen. AllelG-ia.




Document Image Retrieval

780 Office and Mass on Easter day O M R SySte m

Alleliia, is not repeated, but the Sequence is then said :

B — . ‘
o ]
I[ctimae pascha-li ldudes ®* {fmmolent Christi- ani. II
E B ——————————————————— I
H—:’_.—._.z— -

Agnus redémit 6éves : Christus innocens Pétri  reconci-
|
 _ e 0a— 2 — @ —
. L] L)

. —
e D)

Music
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quid vidisti invi-a? Septlcrum Christi vivéntis, et glé- NOte . D e
 —— Location: X,Y o me ]

ri- am vidi resurgéntis : Angé-licos téstes, sudi-ri-um, et

=

a mértu- is vere :

tu nébis, victor Rex, mi-serére. Amen. AllelG-ia.




Document Image Retrieval

780 Office and Mass on Easter day

Alleliia, is not repeated, but the Sequence is then said :

Seq.
1.

Ictimae pascha-li ldudes * {mmolent Christi- dni,
e__ L)
-Q—:—_—o-—.-—o—o'-—

Agnus redémit 6éves : Christus innocens Pétri  reconci-

a L)
e e B g ) e e e ——
S ; g I —
® . . D
T

li- 4vit peccatéres. Mors et vi-ta du-éllo conflixére mirdn-

quid vidisti invi-a? Septlcrum Christi vivéntis, et glé-

—
" -
* "
a 0

ri- am vidi resurgéntis : Angé-licos téstes, sudi-ri-um, et

1=

lilaé- am. Scimus Christum surrexisse a mértu- is vere :

tu nébis, victor Rex, mi-serére. Amen. Alleld-ia.

OMR System

II=

Music
Notation

Note:

D .
Location: X,Y } . Mel

Search
Engine (Solr)



Document Image Retrieval

N OMR System

Alleliia, is not repeated, but the Sequence is then said :

sieq' .:_—____.__————-—.-—

[ [} [
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] ]

| ] -
—_— e e

L
Ictimae pascha-li ldudes * {mmolent Christi- dni, III
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I -
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e L —
F——— .__-i.:-._.._.__._._.____
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e— ___—_.——._'
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li- 4vit peccatéres. Mors et vi-ta du-éllo conflixére mirdn- M USiC
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D .
Location: X,Y } . Mel

lilaé- am. Scimus Christum surrexisse a méftu-

. Search

tu ndbis, victor Rex, mi-serére. Amen. Alleld-ia. E n gi n e (So lr)




Document Image Retrieval

OMR System

Notation

Note:

D .
Location: X,Y } . Meli

Search
Engine (Solr)



pemo

http://ddmal.music.mcgill.ca/liber
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Liber Usualis Outcomes
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Liber Usualis Outcomes

g Full-Music Search is possible.

o Results correction is extremely time and labour
Intensive.

o Desktop-based OMR software does not scale to
large projects.

o What does “full-music search” actually look like?
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Future Developments
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Future Developments

o “Cloud”-based distributed OMR systems
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Future Developments

o “Cloud”-based distributed OMR systems
o “Pluggable” music notation recognition
o Crowdsourcing correction interfaces

o Search and analysis systems for music document
IEECREEYE]
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Conclusion

o OCR allows millions of books to be searched and
retrieved in an instant

o Current OMR tools and techniques are insufficient for
large-scale music document image retrieval

o We demonstrated a full-music search prototype
application

o We want to scale to millions of books, of all notation
types.
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Thank you.
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