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Dissertation Project

e Preservation of the colonial musical
heritage of Guatemala

e Collection of 6 choirbooks written in
mensural notation

* Increase access to these sources through:
1. Digitization
2. OMR
3. Automatic transcription (into modern values)

GuatC 1: Guatemalan Choirbook 1
* January 2019: Digitization stage
e Summer 2019: Working on the other two stages




Optical Music Recognition
(OMR)

Test an End-to-End OMR Approach

(Jorge Calvo-Zaragoza and David Rizo)



End-to-End OMR Approach

e Convolutional Recurrent Neural Network (CRNN) model

e Staff level

* Extracts two pieces of information for each symbol:

1. Category of the symbol

2. Category of its vertical
position within the staff
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End-to-End OMR Approach

Reasons:
a) Efficiency
b) Model already trained on Spanish mensural notation

» Seventeenth-century manuscript
» Corresponding to a complete mass (a 12)
» From the Cathedral of Zaragoza



MURET (Music Recognition, Encoding, and Transcription)

B MuReT x  +
& & C & muret.dlsi.ua.es/muret/#/documentanalysis/2784 * M 0
Agnostic/ Document analysis Logout as martha Training sets Report an issue  About

Q @ + = [ ] Goto: Agnostic Semantic

Filter Pages Undefined Staff Title Text Author Empty staff Lyrics Multiple lyrics Other

7 R TE L .. S
I'. he chiclus qutvcmr; q1ﬂ uc
N\

in nomine Do mi

No part assigned
Image ID: 2784 - 29v.ipg



Automatic Transcription of
Mensural Notation

Translation Problem:
Graphical encoding (OMR) = Musical meaning



Translator: Agnostic to Semantic

Agnostic Sequence j> Semantic Sequence
token = symbol + line/space token = symbol + pitch

clef.C-L2 note.half-L3 note.quarter-S2 clef.C2 note-E4_half note-D4_quarter
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Translator: Agnostic to Semantic

» Note shape (i.e., symbol class) is not enough to convey the duration
of a note in mensural notation
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Translation: Agnostic to Semantic

* Machine learning based model (sequence-to-sequence model)
* Training set: pairs of agnostic and semantic sequences
* Not enough training data for mensural notation (yet)

* Test the implemented translator:

» PrIMusS (Printed Images of Music Staves) dataset
o Set of 87,678 real-music incipits
o In common Western music notation
https://grfia.dlsi.ua.es/primus/
(Calvo-Zaragoza and Rizo 2018)



https://grfia.dlsi.ua.es/primus/
https://www.mdpi.com/2076-3417/8/4/606/htm

Translator: Agnostic to Semantic
Agnostic Sequence j> Semantic Sequence
token = symbol + line/space token = symbol + pitch

ge

¢

clef.G-L2 accidental.flat-L3 accidental.flat-S4 accidental.flat-S2 metersign.C/-L3 note.half-L1

clef-G2  keySignature-EbM | timeSignature-C/ note-Eb4_half



Translator: Agnostic to Semantic

Agnostic Sequence j> Semantic Sequence
token = symbol + line/space token = symbol + pitch
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clef.C-L1|digit.3-L4 digit.8-LZIdigit.2-SS digit.8-S5 multirest-L3| barline-L1 |note.quarter-S4 dot-S4

clef-C1|timeSignature-3/8 |[multirest-28| barline| note-C5_quarter.




Future Work

* Finish performing OMR on the whole GuatC1 manuscript

* Obtain the training data for testing the translation model on mensural
notation

* Compare the machine learning based approach against a heuristic one
(MA thesis)
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Sequence-to-Sequence Model with Attention
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