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Classical EMD

v Dissects a non-stationary signal into a collection of additive oscillatory components called
Intrinsic Mode Functions (IMF).

X Issues with large datasets: Need the entire signal at once, requires increasing computational
resources with growing data.

Online EMD

Goal: Online implementation of EMD with J\L Window ¢
MR
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*Sliding window encompassing / local extrema “1
EMD

‘Extract fastest oscillation with classical EMD

*Stitch with previously extracted modes
(weight overlapping modes using a window function)

‘Repeat on residual data

Advantages:
‘Low computation/memory requirements for data stream

‘EMD-like: gradually uncover components, no apriori
knowledge required

‘Can be used with any sifting stopping criterion

Results

Online EMD after analyzing 500, 1500 and 4500 samples:
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Example with real data (ECG signal): Execution time: Parameter sensitivity:
§ggg : oo ,x10°

0 E :ngf:ﬁff:ﬁff:ff;f:fff:fff:fff;:fﬁfﬁf:fﬁf:
. EMDS t d R EREERE

e -
.. +
2005 ] & + : White Noise 38l
L e e B, [imne '
= 0 ’ | - |
2001 - _ ;
B 3 S 36 T
C ; t . -~ '2‘_-’_‘-'-‘_-—:—-‘_- 2]
200 W\ . S o : (0 o7 O—C o=C
D ”,
L 0 ] L) 8 -
= a> =
200 JU dh - £ S 34¢
- o
c 0p]
100F = S 2
m 3 8
s 9 ] = = 3 1\ ,
—100E m / . 1 EMD (Rilling stop. criterion)
- _ Y~ ~ — EMD (Huang stop. criterion)
< / " —3¥— Online EMD (Rilling stop. criterion)
s O 7 —©— Online EMD (Huang stop. criterion)
50 - —+— Online EMD (10 siftings)
2-8 | l | J
50F = : 10 15 20 25 30
J\/\AAANVV\ - N samples Window Size (nb. exrema)
50 _

Res.

dorbo L

OO0
>
L1

Code: https://github.com/romain-fontugne/onlineEMD Contact : romain@iij.ad.jp
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