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Abstract 
  

Large scale dynamical systems comprised of interacting mechanical, electrical, 
chemical and/or biological subsystems are generally nonlinear and difficult to 
characterize from observed time series. Yet, given a sufficiently dense set of sensors, 
properly measured time series recorded throughout a system contain all information 
regarding the important dynamics of that system. Empirical mode decomposition 
(EMD) has been used for several decades to decompose measured time series in terms 
of intrinsic mode functions (IMFs), which are oscillatory modes embedded in the data 
that, when summed, fully reproduce the original time series. However, the method is 
viewed as ad hoc and without physical foundation. In recent work, we have shown a 
correspondence between the analytical slow flows of the dynamical system and the 
dominant IMFs, which provides a theoretical basis for EMD. A strongly nonlinear 
dynamical system is considered to demonstrate this correspondence. 
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