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Theory of empirical mode decomposition and its application

Hao Huan" , Wang Huali® , Wei Qin™
( " College of Communications Engineering, PLA University of Science & Technology, Nanjing 210007 )
( ™ School of Information Engineering, Wuhan University of Technology, Wuhan 430070)
Abstract

The concept and basic theory of empirical mode decomposition (EMD) are interpreted, and as an approach to
data-driven time-frequency analysis, the EMD’ s mechanism quite suitable for nonlinear and non-stationary signal
analysis due to its adaptive decomposing of a signal into a set of intrinsic mode functions with physical meaning ac-
cording to the characteristics of the signal is explained. Then, the developments of research on the key questions
needing EMD to deal with, such as envelope estimation, boundary effect and mode mixing, are reviewed, especial-
ly in the advances of the newly emerged multivariate empirical mode decomposition, the main applications of EMD
in noice elimination of signals, processing of geophysical and biomedical signals, diagnosis of electric and mechani-
cal failures and image, speech sound processing are introduced, and five directions for further EMP research are
pointed out based on the analysis of the current problems in EMD studies.

Key words: empirical mode decomposition( EMD) , time-frequency analysis, intrinsic mode function( IMF) ,

multivariate empirical mode decomposition



