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ADbstract EMD & EEMD

The use of electrocardiogram (ECG) signals
IS an iImportant standard for the diagnosis of
heart diseases and other pathological
phenomena. Wearable medical monitoring
system Is currently one of the most important
Individual-centered  health-care  systems.

“* EMD Is designed for representing non-
stationary or nonlinear signals. All we need is
the data itself. It is a technique to separate an
arbitrarily given signal into a finite set of
oscillatory components (named as Intrinsic
Mode Functions, IMFs).

Simulation Results

* Two types of noise are experimented:

Gaussian White noise and contact noise.
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Noisy ECG signal with SNR value of 10 dB

When the sensor Is worn by patients during
their normal activities, the ECG signal Is
always contaminated by different types of 1 , :
noise, especially the muscle and motion T Viedegniesaies 00
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eliminate the contact noise In the ECG
**»The guantitative evaluation criteria used Is

*» Signal can be understood as a kind of fast
oscillations superimposed to slow oscillations.
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sighal = slow oscillation ... + fast oscillation
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signals. The performance of the proposed
method Is validated by using real data from
the MIT-BIH database. Simulation results
show that ECG signals from wearable
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“» The decomposition process used in EMD
Is called the sifting algorithm.
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monitoring sensors can be significantly °f /‘ signal-error-ratio (SER) and displacement.
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process with EMD. e 1o
¢ The principle of EEMD is to add white
noise Into the original signal with several

o Stress ECG test

SNR =6 dB SNR =10dB SNR =14 dB
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trials. The noise added is distributed with zero SEReevo SERemo SEReewo SERewo  SEReemo SERewo
mean. The ensemble result Is the original 100 1157 1140 1553 1395 17.39 16.75
< Dominant noise: muscle and motion Sjgna| ds more and more trials are added. 103 11.38 9.85 14.65 1290 1857 15.70
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can reduce the mode-mixing problem that
exists in the EMD algorithm.
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*» Traditional signal enhancement methods
are almost based on standard filter processing.

** Previous knowledge of the signals are | L
demanded. i il Conclusions
< New algorithms and technologies are I i

* A novel EEMD-based method to remove

needed to have the ability to perform both
signal conditioning and feature extraction.

i. noise from corrupted ECG signal Is presented.

wf ** The proposed algorithm delineates and
. Signal ° i .
Sensing procesding extractior = separates the QRS complex effectively.

o <+ Experiments on real ECG data corrupted
. T by two types of noise are performed.

e Situation Pattern J ; “ The EEMD algorithm can be used to
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| ; enhance other biomedical signals.




