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K celé práci lepší OK horší nevyhovuje

Obtížnost zadání x x ☐ ☐

Splnění zadání x ☐ ☐ ☐

Rozsah práce … textová i implementační část, zohlednění náročnosti x ☐ ☐ ☐

The thesis presents a novel computational model of difficulty for saxophone music. This problem has been 
studied primarily for piano, and to some extent for violin and guitar, but not yet for woodwinds. Based on 
related work, the author designed a method that would estimate a difficulty model based on trill speeds, 
proceeded to collect trill speeds for all tone pairs available on the tenor saxophone, and to minimise future 
requirements, designed and evaluated several representations of saxophone fingerings for the task of 
estimating these trill speeds from a subset of the data, getting as far as to limit the data collection 
requirements to 25-35 % (from 12 to 3-4 recording sessions). Experiments with estimating player skill (or, 
conversely, normalising trill speeds across players) proved unfruitful so far, due to the multi-dimensional 
nature of difficulty. The resulting difficulty estimates for individual elements of a saxophone part are 
injected into MusicXML files as notehead colours.


In my view, this is an excellent thesis that makes a substantial scientific contribution. It combines a 
thorough understanding of the domain (attested to by the expert feature design that outperformed more low-
level representation), an understanding of related work that served not only to put the work in context but 
also as a source of inspiration for the author’s approach, and experimentation skill of the author that is clear 
from the combination of techniques for signal processing, small data machine learning, and a useful 
visualisation of the results provided in a standard format of music notation. The data collection process 
itself was also handled with remarkable sensitivity to the needs of the recording musicians (see 3.1), which 
significantly contributed to the project’s success. 


The resulting scientific quality of the thesis is best characterised by the fact that a paper distilled from the 
thesis has been accepted to the ISMIR 2025 conference (the central, most prestigious venue for 
computational music processing). I feel I should also emphasise that the key elements of the solution was 
entirely the author’s initiative: in this sense the work resembled more that of a doctoral student. 


I have practically nothing to criticise (though I do not play the saxophone, so I cannot speak to the 
correctness of the corresponding chapter). The one weak point of this line of research is the absence of 
evaluation at the end point, where difficulty of entire pieces and their segments is actually computed for 
saxophone parts: do the final estimated difficulties correlate well with expert judgment? This is missing 
primarily because there are no digital resources available where expert difficulty rankings of entire pieces 
are provided (the ABRSM books for individual grades are not available in machine-readable format), so this 
was not possible to resolve within the thesis. However, I’m interested in how the author would handle this, 
and hence want to ask for the defence: 


How would you design this final evaluation? What approaches could be taken to evaluate the final difficulty 
model? What existing resources could be leveraged, and what kinds of manual work would be needed?
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Textová část práce lepší OK horší nevyhovuje

Formální úprava … jazyková úroveň, typografická úroveň, citace x ☐ ☐ ☐

Struktura textu … kontext, cíle, analýza, návrh, vyhodnocení, úroveň detailu x ☐ ☐ ☐

Analýza x ☐ ☐ ☐

Vývojová dokumentace ☐ x ☐ ☐

Uživatelská dokumentace x ☐ ☐ ☐

The thesis could serve as a good model of how to write one. It has a logical structure that walks the reader 
through the individual steps of the complex pipeline. The context of the technical steps is also sufficiently 
explained: the type of difficulty is discussed, as well as the limitations of the selected approach (e.g. sec. 
2.2), or why the saxophone is an appropriate first instrument from the woodwind family for automatic 
difficulty estimation work. Terminology specific to the thesis is introduced very clearly (sec. 2.3). Diagrams 
are provided to make multi-step workflows clear. 


The English is clear and without errors. Typographically, I would maybe consider using less of the bold-for-
emphasis principle, and some footnotes should be after punctuation marks. The bibliography is extensive 
and formatted properly.


Documentation for replicating experiments, as well as for re-generating figures, is provided via an extensive 
README.

Implementační část práce lepší OK horší nevyhovuje

Kvalita návrhu … architektura, struktury a algoritmy, použité technologie x x ☐ ☐

Kvalita zpracování … jmenné konvence, formátování, komentáře, testování x x ☐ ☐

Stabilita implementace x x ☐ ☐

The code allows full-scale replication of the experiments, and is crafted well, in idiomatic Python, and with 
reasonable comments. It uses appropriate music processing libraries (librosa, CREPE, music21). Relative 
imports would have been better served by a package structure and installation (.toml file or setup.py), but 
given that the code is essentially just a flat collection of scripts, this is not too problematic. 

Celkové hodnocení Výborně

Práci navrhuji na zvláštní ocenění Ano (vzhledem k přijaté publikaci)

Datum 12. 6. 2025 Podpis
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