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donnée, validation sur des données synthétiques et application à
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Summary

Phase-resolved wave prediction is an active research topic in both marine renewable
energy and naval fields. For the latter, accurate knowledge of the wave motion at ship po-
sition is of major importance for predictive stabilization or quiescent periods predictions.

Two main approaches are currently employed to describe a sea state : the first one
is the stochastic (or phase-averaged) approach. The second one is the deterministic (or
phase-resolved) approach. Phase-averaged ocean wave models (i.e. like WW3), widely used
in the metocean community, described the ocean waves in terms of averaged quantities.
This feature makes them bad candidates for predictive stabilization or quiescent periods
predictions as they do not capture phase information (by definition). Phase-resolved ocean
wave models are more adequate as they can described the instantaneous wave motion.

Due to shadowing effect inherent to the wave field observation from a ship, spatio-
temporal data is needed [4]. Thus, a careful treatment of the data measured far away
from the ship and very close to the ship need to be performed. The current paper aims
at developing a formulation to extract only the wave data of interest for an accurate
prediction.

Various authors [4] [1] [9] have developed numerical algorithms to predict the wave
motion based on wave elevation measurements. These algorithms need wave elevations
data sets as inputs. Wave elevation data can come from various wave elevations measu-
rements, but the most common is to use X-band radars, which allow to measure all day
long with a quite long range and a reasonable resolution.

Validation campaigns in laboratory [8] [5] [7] and at sea with X-band radars [3] [1] [9]
have been performed to validate these algorithms. A validation campaign at sea led by
SIREHNA and Naval Group has also been performed and will be used for validation in
the paper.
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For long-term prediction (needed for QPP applications for instance), a non-linear wave
model is required to accurately capture the wave phase and wave steepness. Nevertheless,
for short-term prediction purpose (less than 15s), a linear wave model is sufficient [6],
[1] [2] to capture the main features of the wave field. Moreover, it allows to reduce the
associated computational cost due to the fact that system inversion becomes linear [4].

In the present study, the approach of [4] [7] is used to predict multi-directional wave
fields from both synthetic and real data with a linear wave model. The method will be
briefly summarized. The concept of minimal observation zone needed to predict the wave
field at future ship position will be introduced and validated with numerical data. Finally,
prediction with real data will be presented.
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