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Predtrénované foundation modely zasadn€¢ proménily

databazemi, jazyky a tlohami. Soucésti bude formalizace
typtt doménového posunu, navrh evaluacnich protokoll
(napf. cross-database, cross-language) a implementace
reprodukovatelného ramce pro hodnoceni modeli. Prace
se zaméii na aplikaci v oblasti detekce Parkinsonovy
choroby z feci, pficemz metodiky budou pienositelné i na
jiné biomedicinské modality.

Prace prispéje k lepsi spolehlivosti, kalibraci a
interpretovatelnosti modeld zaméfenych na analyzu
fecového signalu v biomediciné. Navaze na existujici KBI
vyzkum navrhu metodik externi validace specificky pro
poruchy feci, primarné na Parkinsonovu chorobu.

Pre-trained foundation models have fundamentally transformed

&) zpracovani biomedicinskych dat, zejména v oblastech s | the processing of biomedical data, particularly in areas with
S omezenym mnozstvim ozna¢enych vzorkt. Pfestoze tyto | limited amounts of labeled samples. Although these
\E} reprezentace, napiiklad wav2vec 2.0 uréeny pro analyzu | representations, such as wav2vec 2.0 designed for speech
o feéi, umoznily vyrazné skoky v ptesnosti, jejich nasazeni | analysis, have enabled significant leaps in accuracy, their
= v realném prostiedi narazi na problém doménového | deployment in real-world environments faces the challenge of
‘2 posunu, tj. variabilitu napfi¢ databazemi, jazyky, | domain shift—i.e., variability across databases, languages,
2 akvizicnimi ~ protokoly = a  populacemi.  Chybi | acquisition protocols, and populations. There is a lack of
8 standardizované postupy pro externi evaluaci, které by | standardized procedures for external evaluation that would
° vérohodné odhadovaly vykon mimo tréninkovou doménu, | reliably estimate performance outside the training domain, as
§ a nové metodiky pro zlepSeni generalizace. well as new methodologies to improve generalization.

= Cilem prace je navrhnout a experimentalné ovéfit metody | The aim of this work is to design and experimentally validate
> externi evaluace modeli strojového uceni v biomediciné a | methods for external evaluation of machine learning models in
g vyvinout strategie vedouci k robustni generalizaci nap#i¢ | biomedicine and to develop strategies leading to robust
>

generalization across databases, languages, and tasks. This will
include formalizing types of domain shift, proposing
evaluation protocols (e.g., cross-database, cross-language), and
implementing a reproducible framework for model assessment.
The work will focus on the application in detecting Parkinson’s
disease from speech, while the methodologies will be
transferable to other biomedical modalities.

The thesis will enhance the reliability and interpretability of
biomedical speech-analysis models, with a focus on external
validation methods for speech disorders, primarily Parkinson’s
disease. This is a domain of multi-year research at DBI FBME.
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