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Study on the Effects of Abnormal Events to Empirical Mode De-

composition Method and the Removal Method for Abnormal Signal

Zhao Jinping
(Second Institute of Oceanography,State
Oceanic Administration,Hangzhou 310012, China)
Roger Colony

(International Arctic Research Center \University of Alaska Fairbanks,USA)

Abstract Empirical Mode Decomposition (EMD) is a newly developed method used to
analyzing non-steady and non-linear temporal process data. By EMD method,the original
data can be decomposed into several Intrinsic Mode Functions (IMF). In time series da-
ta,local signals with higher frequency can often appear,which is usually caused by ab-
normal events. If EMD method is adopted to analyze this kind of data with abnormal sig-
nal, different frequencies will be mixed in each IMF. The frequency mixing causes the
difficulty in understanding temporal processes. This problem has not been solved in
EMD method.

In this paper,three corresponding characteristics for abnormal signal between the o-
riginal data and the first IMF are noticed. Basd on these characteristics ,the start and end
positions of an abnormal signal can be determined. Then the abnormal signal within both
positions is removed directly. The gap left is then interpolated by Spline function,which
is constructed by the known data outside the abnormal interval. By superposing the all
IMFs including the revised first IMF ,a new data set with the abnormal signal removed is
formed. Decomposing the new data set by EMD method again,a set of new IMFs is ob-
tained , which is quite different than the one with abnormal signal. Our study shows that
the abnormal signal removal is absolutely important in getting reasonable decomposing
result and in displaying the temporal processes with different time scale. This is also a
method for information extracting of abnormal signal.

This method is suitable only for the short interval abnormal signal. Other methods
are still needed for removing the abnormal phenomena with the interval longer than the
time scale of background process.

Key words Empirical Mode Decomposition Method; abnormal event; intrinsic mode

function; high-frequency signal



