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Abstract 

An innovative and adaptive acquisition of correct features, which is frequently nonlinear 

in nature, from massive datasets with solid mathematical support is the core of modern 

data analysis. Most of time, we have two main interests regarding an oscillatory time 

series; one is how fast/large the oscillation is, and the other one is how the signal 

oscillates. We could quantify these features by ̀ `instantaneous frequency'', ̀ `amplitude 

modulation'' and ''wave-shape function''. In this talk, I will discuss how to apply newly 

developed nonlinear time frequency analysis techniques to study this kind of signal. 

The theoretical properties will be provided to justify the algorithm. The developed 

methods are directly applied to analyze medical signals, like ECG and pulse wave, and 

study clinical problems like ventilator weaning prediction problem in the critical care 

medicine. 
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