
Enquiries: Mr. Pedro Mou 
℡: 83974276  : bme@eee.umac.mo  

Fax: 2883-8314 

BIOMEDICAL ENGINEERING 
SEMINAR SERIES

(VIII)
Date: 20th April, 2009 
Time: 9:20am – 11:20am 
Location: HG01, University of Macau 
Language: English 

Adaptive Data Analysis Methods: 
with some biomedical applications  

By 
Prof. Norden E. Huang 

Center for Adaptive Data Analysis Research, National Central 
University Chungli, Taiwan 

Abstract 
Traditionally, data analysis methods are based on a priori basis, which forces us to 
make the critical linear and stationary assumption even before we look at any 
data.  But the world we live in is neither stationary nor linear.  Facing with such 
reality, we have to change our approaches.  The existing methods of probability 
theory and spectral analysis are certainly inadequate.  For example, spectral 
analysis is synonymous with the Fourier based analysis.  As Fourier spectrum can 
only give meaningful interpretation to linear and stationary process, its 
application to data from nonlinear and nonstationary processes is problematical.  
To break away from this limitation, we should let data speak for themselves.  We 
should develop adaptive data analysis techniques.   
New methods, from categorization to Hilbert-Huang Transform (HHT), are 
developed for analyzing nonlinear and nonstationary data.  These methods could 
be applied to a wide variety of problems from literature to engineering and 
biomedical problems.  An introduction to the radically different method, the HHT, 
will be introduced.  The key part of it  is the Empirical Mode Decomposition 
method with which any complicated data set can be decomposed into a finite and 
often small number of Intrinsic Mode Functions (IMF).  With the Hilbert 
transform, the Intrinsic Mode Functions yield instantaneous frequencies as 
functions of time  that give sharp identifications of imbedded structures.   The 
final presentation of the results is an energy-frequency-time distribution, 
designated as the Hilbert Spectrum.  Classical nonlinear system models are used to 
illustrate the roles played by the nonlinear and nonstationary effects in the energy-
frequency-time distribution.   
Some examples will be presented to illustrate the prowess of the new adaptive data 
analysis methods that would include biomedical and other applications.  Specific 
applications include electroencephalography, dynamics of cerebral auto-regulation 
and other heart rate variability studies. 
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