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€3) Synthetic Data Generation




[ Wave Elevation Profile: ]
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€3) Synthetic Data Generation

[ Wave Elevation Profile: ]
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€4) Time-Series Sets
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€4) Time-Series Sets

: vw\ f\wwv\f\/\/\/vww W\/WW\/WV\MN\/\M/M/\N\JW\L

Time ()

(m)
|

(N) Response

Force




€4) Time-Series Sets
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(5) Polynomial-NARX

. . . . @ Auto-regressive input
* Forecasting, data-driven, time-series model

e What it does: () Exogenous input
fn = T(fn—ll fn—ZJ "'lfn—nfi (n» (n—l» L (n—n() = T(xn) . Prediction
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(5) Polynomial-NARX

Forecasting, data-driven, time-series model

What it does:

fa = T(fn—llfn—ZJ ---:fn—nf: Cnr Sn—1 ---:(n—n() = F(xp)
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(5) Polynomial-NARX
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(5) Polynomial-NARX
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(5) Probing and Results

Link to probing explanation

e Extracts Transfer Functions out of the learned coefficients.

* Improved the original method substantially.
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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(5) Probing and Results
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Optimal Experimental Design Perspective
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Optimal Experimental Design Perspective

Variance

Wave Amplitude
o ©
o o
= &

Q
o
(S




Optimal Experimental Design Perspective
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Optimal Experimental Design Perspective
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Optimal Experimental Design Perspective
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Optimal Experimental Design Perspective
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Summary

“ Validated harmonic probing algorithm for both LTF and QTF estimations using synthetic data (Windmoor Hydrostar model).

It is observed that the dispersion of LTF and QTF estimates is smaller where the spectral energy of the wave elevation
profile (WEP) is concentrated.

V |dentify different portion of LTF and QTF independently using WEPs characterized by Gaussian spectral energy distributions
with different mean and standard deviation.

A procedure for merging LTF and QTF estimates obtained for different WEP is proposed; the procedure allows for obtaining
LTF and QTF estimates for the entire frequency range of interest with good accuracy.

V Optimization of number, mean, and standard deviation of each WEP spectrum
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Appendix A



Harmonic Probing
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Harmonic Probing
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Harmonic Probing
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Summary

LTF Results
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