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Abstract

his study aims to present a detailed and reliable methodology for preparing and analyzing
acoustic data for the early detection of Parkinson's Disease (PD). The research adopted the
standard CRISP-DM framework to structure the workflow, starting from integrating a multi-
source voice dataset, through essential preprocessing steps such as standardization and data
splitting. To overcome the "black box" problem and enhance clinical trust, the research
focused on applying Explainable AI (XAI) principles. The winning Random Forest (RF)
model from the initial study was utilized to determine and assess the relative importance of
16 acoustic features. The analysis demonstrated that non-linear features, specifically PPE
(Pitch Period Entropy) and RPDE (Recurrence Period Density Entropy), are the most
influential factors in the diagnostic decision. This confirms that changes in voice signal
complexity are powerful biomarkers for the disease. This work provides a clear, systematic,
and interpreted roadmap, recommending prioritizing these features for developing effective
and safe automated diagnostic systems.
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