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Abstract 

Traditionally, the data analysis had been relegated, to a large degree, to ‘data 
processing’, where data are routinely put through certain rigid algorithms to 
extract some mathematically meaningful parameters.  Most of the algorithms 
used in data processing are constructed under very restrict assumptions or 
developed under the rigorous mathematic rules. This strict adherence to the 
mathematical rigor often has side effects, as observed by Einstein: “As far as 
the laws of mathematics refer to reality, they are not certain; and as far as 
they are certain, they do not refer to reality.”  A more appropriate approach 
to represent nonlinear and nonstationary data is to have an adaptive basis.   
 
Since its invention over ten years ago, the HHT has been applied to a wide 
range of applications. The HHT is a two-stage, adaptive method that provides 
a nonlinear time-frequency analysis that has been remarkably successful in 
the analysis of signals from nonlinear and nonstationary processes.  The 
fields covered a wide range including (among many others) biology, 
geophysics, ocean research, radar and medicine.  Yet, up to this time, a 
rigorous mathematical foundation is still lacking.  Under this condition, 
progresses are still empirically based.  Some of the recent advances on 
Ensemble Empirical Mode Decomposition and Instantaneous frequency 
computation will be discussed.  These advances have made the HHT method 
much more robust. 
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