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In this specialization course you will learn about the usage of machine learning within the
context of physiological time series analysis. The course will cover the common sources of
physiological signals recorded in medical practice, feature engineering (“digital biomarkers”)
and deep representation learning approaches for analyzing long continuous stream of
physiological data with time dependences.
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Learning outcomes# N'22181 NTNY NIRNIN
The task of discovering novel medical knowledge from complex, large-scale and high-
dimensional physiological patient data, collected during medical care, is central to
innovation in medicine. The necessary theory will be covered during lectures.
The course assessment will be project based and consist in reproducing a research paper

(typically IEEE proceeding type) using an open dataset. The course is intended to be
advanced and research oriented.
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Overall, students will learn about:

e Sources of physiological time series in medical practice.

e Physiological time series representation and preprocessing.

e Feature engineering: time, frequency, fractal domain, entropy.

e CNN for 1-D time series analysis and spectral transformation

e RNN for time series analysis.

e Interpretability of DNN.

e Semi-supervised learning.

e Common practical challenges such as class imbalance, medical ground truth.
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