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UltraTEM System: 4/3 Txs, 12 Rx cubes
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Marine Measurements

Dynamic data acquisition along a path
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Response profile in a marine survey
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Data-Driven Decomposition Methods
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Singular Spectrum Analysis (SSA)
Embedding:
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Singular Spectrum Analysis (SSA)

Procedure:
Hankelizing
X = [xlyxz’...’xN] ~ .
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Dynamic Mode Decomposition (DMD)

1. Setup Linear mapping 2. Modal decomposition 3. Reconstruction
* Split Hankel matrix H e Perform the SVD of * Compute DMD mode
Xy oo XL - _ -1
H=|: - : ]:[hl : hL] Yl = UAVT (bi — YZV?”A?” qi
S : * Construct the low-rank A e Compute DMD frequency
Y. =lh. : h - _ w; = In(y;)/At
' 11 . LI_ll A — U?TYZVT'AT'i l L. (Vl)/
X : : * Set initial state
[ - i=1,2,---,r —
: 2,0, h, = ®b
Y, =|h, ¢ h . . .
: - : * Compute eigen-pairs * Compute DMD series
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Detection of Structural Signal
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Detection of Structural Signal
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Detection of Structural Slgnal
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Extraction of Trend and Structures
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Extraction of Trend and Structures
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Extraction of Trend and Structures
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Extraction of Trend and Structures
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Extraction of Trend and Structures

DMD frequency map
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Separation of TEM signal from structure interference
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Separation of TEM signal from structure interference
SSA and DMD Components
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Separation of TEM signal from structure interference
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Separation of TEM signal from strong structure interference
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Separation
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Application of SSA and DMD to noisy marine data
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Demedian data: SSA
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Application of SSA and DMD to noisy marine data

Raw data: DMD
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Application of SSA and DMD to noisy marine data

Demedian data: SSA and DMD

Raw data: SSA and DMD
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Conclusion

* SSA and DMD techniques aims to decomposes a series into the
sum of independent and interpretable components such as a
slowly varying trend, oscillations, and a structure-less noise.

* The experiments show that both methods complement each
other and are able to consistently capture trends and periodic
evolution with frequencies in a series.

* The results demonstrate that, without any prior assumptions,
both methods are promising for extracting inherent, hidden
dynamics in a noisy response profile and isolating the desired
components.
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