
 

Reasoning the Unfinished:   
A Digital Humanities Framework for AI-Assisted Transcription, Analysis, and 
Reconstruction of Giuseppe Verdi’s Operatic Sketches 

Context and Scientific Background 

The digital transformation of cultural heritage has profoundly reshaped musicology over the past decades, 
notably through the development of symbolic encoding standards, large-scale digital corpora, computational 
analysis, and artificial intelligence1. Within this context, the ANR MELODY project (2026-20302) opens new 
avenues for reasoning-based computational approaches that go beyond surface-level stylistic imitation and 
engage more directly with musicological knowledge, constraints, and interpretative hypotheses. 
Giuseppe Verdi’s operatic materials constitute a rich yet complex field of study. Beyond his completed operas, 
he left numerous sketches, drafts, and partially orchestrated documents that illuminate his compositional process 
and dramatic planning. However, these sources present significant methodological challenges: they are often 
fragmentary, non-standard in layout, variant-rich, and analytically difficult to annotate using traditional 
approaches. 
While recent generative AI models can effectively reproduce musical style, they struggle with musicological 
reasoning, especially when dealing with incomplete materials. This doctoral project seeks to address this 
limitation by developing a critically grounded Digital Humanities framework that combines symbolic 
representation, explicit analytical annotation, and reasoning-based AI architectures, while clearly distinguishing 
between stable works and fragmentary sources. 

Objectives 

The main objective of this PhD project is to develop a Digital Humanities framework for the analytical 
modelling and AI-assisted exploration of Giuseppe Verdi’s operatic writing, with a particular emphasis on 
making compositional and stylistic reasoning explicit, formalised, and computationally tractable.  
Rather than applying analytical annotation directly to fragmentary and unstable sketch materials, the project 
is grounded in a methodological distinction between two complementary types of musical sources:  
- Unfinished or preparatory materials (sketches, drafts, partial orchestrations), which are treated primarily as 
historical documents. These sources are transcribed, encoded, and contextualised in order to preserve their 
documentary value, without imposing analytical interpretation or stylistic normalisation. The entire body 
of Verdi’s drafts, until very recently known as the “baule verdiano,” has only recently been made 
available to the scholarly community and is attracting researchers from around the world because of its 
exceptional scientific and heritage value. However, whereas the traditional approach of musicologists 
focuses on the diplomatic transcription of these sketches and drafts, the MELODY project is concerned 
with the possibility of ultimately making these sketches performable.   
- Completed and published operatic scores by Verdi, which constitute stable and coherent musical texts. 
These scores provide the necessary structural consistency for systematic analytical annotation and for the 
formalisation of compositional rules, stylistic constraints, and interpretative hypotheses.  
The doctoral project focuses primarily on the second category, using completed operatic scores as reference 
corpora for modelling Verdi’s compositional reasoning, while interacting with sketch materials only at a 
later stage and in a controlled, hypothesis-driven manner.  
More specifically, the project aims to formalise interpretative hypotheses and analytical justifications in a 
way that allows them to function as computational reference models for the study of incomplete or missing 

 
1In particular Music Encoding Initiative (MEI) and MusicXML, which allow musical notation to be rendered as machine-readable data 
(XML). 
2 The MELODY project (Musicology Enhanced by Large Language Models and Deep Learning) is a 48-month research initiative funded 
by the French National Research Agency (ANR). Coordinated by the Sorbonne Center for Artificial Intelligence (SCAI) at Sorbonne 
Université. The consortium comprises a multidisciplinary team of AI researchers and musicologists (Xavier Fresquet; Baptiste 
Gregorutti, Damien Colas Gallet, Marco Gurrieri, Benjamin Piwowarski, Isabelle Bloch). 



 

musical passages3. It will investigate how reasoning-based AI approaches can assist musicologists in 
formulating, testing, and comparing reconstruction hypotheses, while preserving scholarly control and 
interpretative transparency4.  

Methodology  

(1) From Archival Sources to Symbolic Data. Manuscript sources preserved in Milan—most notably in 
the Ricordi Archives and the Archivio di Stato di Parma—will be digitised and transcribed using a music 
engraving program (Sibelius, Musescore…) a combination of Optical Music Recognition tools, manual 
correction, and scholarly validation. The resulting materials will be encoded in MusicXML in order to 
represent layout, articulation, annotations, editorial markings, and zones of uncertainty. Particular attention 
will be paid to preparatory and fragmentary materials, which will be encoded in a way that preserves 
incompleteness, variant layers, cancellations, and ambiguities. These sources are treated explicitly as 
historical working documents, not as analytically stabilised musical texts. This provides the documentary 
and technical foundation of the project, without imposing analytical interpretation or stylistic normalisation5.  
(2) Analytical Annotation and Explicit Reasoning. This axis focuses on Verdi’s completed and published 
operatic scores, preferably in public-domain editions, rather than on fragmentary sketches. It will develop a 
hybrid embedded and stand-off annotation methodology to document analytical insights, stylistic patterns, 
orchestration practices, and compositional strategies. A key innovation is the explicit encoding of 
musicological reasoning traces—such as justifications, alternative hypotheses, and constraint-based 
decisions—within the symbolic representation. Inspired by Chain-of-Thought approaches, these structured 
traces make interpretation inspectable and usable for both scholars and AI systems, while maintaining 
scholarly transparency and accountability.  
(3) AI-Assisted Reconstruction. Building on the annotated reference corpus, the project will explore 
reasoning-based AI models designed to assist, rather than replace, musicological judgement. A stylistic 
“Verdi expert” will be tested within a Mixture-of-Experts (MoE) architecture, allowing different components 
to specialise in harmony, orchestration, vocal writing, and dramatic function. 

Relevance to 4EU+: The project develops advanced digital representations and AI models for cultural 
heritage analysis. Secondly, Italian operatic sources, libretti, and scholarly traditions are addressed through 
a multilingual and transnational perspective. Also, the co-tutelle between Sorbonne Université (France) and 
the University of Milan (Italy) brings together complementary expertise in musicology, Digital Humanities, 
and computer science, strengthening long-term institutional cooperation within 4EU+. 

Outcomes: (1) A critically annotated digital corpus of Verdi’s operatic sketches. (2) Methodological 
contributions to reasoning-based AI in musicology. (3) Open-access datasets and software tools (proposed 
on HAL, GitHub and/or Zenodo). (4)Peer-reviewed publications in musicology and Digital Humanities. (5) 
Paris–Milan collaboration in DH within the 4EU+ alliance. 

Candidate: The ideal candidate will have a Master’s degree in Musicology (with strong knowledge of 19th-
century harmony and opera). Skills in Python, symbolic music processing (e.g. Music21), music engraving 
(Sibelius, MuseScore) and an interest in AI interpretability and artistic authenticity are expected. 

 
3 For this specific objective, the work of Damien Colas remains highly relevant—particularly his research on the “logic” of Rossini’s 
melodic and formal structures—but it is best paired with a reference on the computational modelling of musical knowledge. This 
approach builds on the formalization of “compositional grammar” as a set of reconstructible constraints. See Damien Colas, “Melody 
and Ornamentation,” in The Cambridge Companion to Rossini, ed. Emanuele Senici (Cambridge: Cambridge University Press, 2004), 
104–123. 
4On the application of reasoning-based architectures to musical structure, see Ken Déguernel, Emmanuel Vincent, and Gérard 
Assayag, "Probabilistic Factor Oracles for Multidimensional Machine Improvisation," Computer Music Journal 42, no. 4 (2018). 
5For a general discussion of issues related to completion and stylistic coherence, see Damien Colas, “Dégradation, restauration 
et restitution de l’œuvre musicale,” CNMlab, March 2023 (https://cnmlab.fr/onde-courte/ 
degradation-restauration-et-restitution-de-loeuvre-musicale/). 


