
Updates and Outcomes from the 
Guatemalan Digitization 

and Encoding Project

1

MEC/TEI Joint Conference: Encoding Cultures
08 September 2023

Martha E. Thomae, Julie E. Cumming, and Ichiro Fujinaga
McGill University



Introduction: The GuatC Collection
Collection of six polyphonic choirbooks, held at the Archivo Histórico Arquidiocesano de 
Guatemala (Archdiocesan Historical Archive of Guatemala, AHAG) in Guatemala City.
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• Manuscripts
• Large dimensions 

• Average folio size = 30 cm x 45 cm
• Book 6, size = 21.5 cm x 30 cm

• Voices in choirbook format
• And in mensural notation
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Introduction: The GuatC Collection
•Copied in the 17th and 18th centuries
•Repertoire: mostly 16th c. polyphonic music
•Document a continuous performance tradition of sacred 

choral music from the Renaissance through the 1800s
•Good for studying the transmission of music from Europe to 

Latin America
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• Goal:  Preserve and increase access to this music corpus 
by using digitization and music-encoding technologies

• Pilot project:  The first choirbook (GuatC 1) –> Book of Masses
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Methodology: Three-Step Process
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Digital images
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Digitization
Do-it-yourself (DIY) book scanner
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DIY Book Scanner

• Advice from various 
institutions including the 
Digital Image Archive of 
Medieval Music (DIAMM)

• With borrowed
(camera & lights) 
and builtparts (cradle) with professional photographer Daniel 

Hernández-Salazar

Technology Used
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German Thomae

Technology Used



Digitization Stage
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AFFORDABLE

• Equipment: Do-it-yourself (DIY) 
book scanner
• Conservation task: Outsourced to 

non-profit institution
• Digitization task: Conducted by me 

with a professional photographer 
hired for a few of sessions (setting 
camera parameters) with professional photographer Daniel 

Hernández-Salazar



Results 

13



14



Optical Music Recognition (OMR)
MuRET (Music Recognition Encoding and Transcription)
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MuRET
Optical music recognition framework that 
supports mensural notation
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Developed by David Rizo, University of Alicante
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Automatic Voice Alignment 
& Editorial Correction
Measuring Polyphony Editor (MP-Editor)
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Measuring 
Polyphony Editor
Online editor for mensural notation
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Karen Desmond (PI), Brandeis University



Measuring 
Polyphony Editor
Online editor for mensural notation
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Mostly developed at McGill University:
- Juliette Regimbal (lead developer)
- Martha E. Thomae (automatic voice alignment function)

And with Laurent Pugin (Verovio), Craig Sapp (Humdrum), and Andrew Hankinson (IIIF)
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Methodology: Three-Step Process
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Interoperability Work: MuRET & MP Editor
David Rizo, Juliette Regimbal, and Martha Thomae
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Input editor
Usually a manual task

Score editor 
An automatic task (with manual correction)
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MP Editor with “legal” and “illegal” dissonances
(labels come from humlib’s dissonant filter, 
developed by Alex Morgan and Craig Sapp for the Josquin Research Project)
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P/p:  rising/downward passing tone
N/n:  upper/lower neighbor tone
s:       suspension
g:      agent
Z/z:    unclassified dissonance (2nd or 7th / 4th)
l:        unclassified dissonance in parallel accompaniment



52

Digitization Optical music recognition
(OMR)

Automatic voice alignment
&

editorial correction

Digital image
MEI Score file

interpreted durations 
(i.e., alteration & imperfection)

MEI Parts file
encodes the symbols in each 

part/voice of the images

Interoperability Work: Humdrum DF & MP Editor
Craig Sapp, Juliette Regimbal, and Martha Thomae



Results

1.  Files:
• Digital images (DIAMM)
• Mensural MEI files encoding the separate parts and the scores (GitHub)
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Results
2. Workflow:
• Allows for the semi-automatic transcription of mensural music from digital 

images of manuscripts in mensural notation
• Applicable to other mensural music sources
• It considers the use of DIY tools and free, online, and open software to be as 

accessible as possible to institutions with limited resources
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Results and Contributions
• Case study in the use of open-source tools in music digitization and encoding

• Example of bringing projects and researchers together for a common goal

• Contributed to the development of various mensural-notation projects of the 
Music Encoding Community 
• MuRET, MP Editor, Humdrum **mens and humlib
• Improve individual tools
• Allow for their interoperability

• Reusability of this digitization and encoding method by other scholars, 
archives, and libraries

• Pedagogical use and involvement of students in preservation of these books
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Thank you!
martha.thomaeelias@mail.mcgill.ca
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