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Ocean

AMPHITRITE

OCEAN DATA INTELLIGENCE

* Provide high-resolution ocean data, in a real-time manner, to make the
right decision at sea

* Al is used to fuse multiple satellite data

* Applications:

Green Shipping Defense Environment

@ SWOT data for ocean currents
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SWOT vs Nadir
T Nair | swor

Multiple satellites 1 satellite

Many years of data ~1 year of data

Spatially sparse 120km swath

Effective resolution: 65km Effective resolution: 15km

High temporal frequency Low temporal frequency (21-day
repeat orbit)

3 @ SWOT data for ocean currents i e 4
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Our model architecture
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Multi-stage training strateg

‘ A Vooooonaey !

N e Stage 1: Nadir and
/f AVISO/DUACS as targets
/ i
7
f / i
SSH NADIR SSH E

 Stage 2: SWOT as targets

N —
Currents DUACS currents
Data used as targets changes in
1000 epochs “:g@'@';;gg};g"" the different training stages.
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Evaluation process

" Irradiance Meter +
Sea Surface Temperature

Backup Float

.~Sensor for Temperature +
Conductivity (at 3m)

~-Holey-Sock Drogue
We compare our output currents o~1m, t~15m
with currents measured by drifter

buoys.
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Evaluation process
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0 <15°

Model

' Drifter

EXCELLENT DIRECTION

45°> ) > 15°

90°> 0 > 45°
INACCURATE DIRECTION

0 >90°
WRONG DIRECTION

Angle error estimation

/
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Evaluation process

ERROR

Drifter

K Magnitude error estimation /
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H 1.0
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Drifter data between March and September

2024
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Angle error {\ I
100% e
90% . -
80% 5 |
. 22%
70% 23%
B Above 90° Evaluation done with drifter data
60% 25% between March and September
Between 45° and 90° 2024
50% W Between 15° and 45°
40% B Below 15°
30%
20% K \
10% Training with SWOT data
0% as targets gives us more
MERCATOR @ After Stage 1 @After Stage 2 i ~4i
OCEAN
(without SWOT) (with SWOT) accurate predictions.
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Magnitude error, computed on
correct angles (<15°)

0,6
0,4
0,2

0
-0,2
0,4 -29%
B
-0,8

Ectron

INTERNATIONAL
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® Above 25 cm/s
Between 15 and 25 cm/s

m Between 5 and 15 cm/s

B Between O and 5 cm/s

After Stage 1 After Stage 2
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Results in the Great Pacific Garbage Patch

uuuuuuuuuuuuuuu

Evaluation done with drifter data
between March and September
2024

-

(without SWOT) (with SWOT)

Training with SWOT data
as targets alleviates the

magnitude

underestimation bias.
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After being trained with SWOT data as targets, both
angle and magnitude performance are improved.

W Above 90°
Angle error Between 45° and 90°
B Between 15° and 45°
) B Below 15° 04
100% 5% | I 3% |
90% 13% 10% o
80% 21% 0
70%
60% 0
50% -0,4
40% |
30% 06
20% -0,8
10% |
0% B
gg‘%ﬁﬁm" @ After Stage 1 @ After Stage 2
INTERNATIONAL (WlthOUt SWOT) (Wlth SWOT)
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Results in the North Atlanti

Cuba

. mAb 25 cm/
Magnitude error, computed g2V Vs o
on COrreCt ang|eS (<150) B Between 5 and 15 cm/s

B Between O and 5 cm/s

23% 22% 18%

gg%ﬁﬁmﬂ @ After Stage 1 @ After Stage 2
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Regression A i Regression |

E No control
/ e
* Training with Nadir, SWOT... and , /
. SSH NADIR SSH
drifters
* Not just nowcasts but 7-day
forecasts \
* Global model with state-of-the-
art performance! L . |
Currents DUACS currents i E Lagrangian
i : drifters

> Inés Larroche, Thursday morning, | o e

~1000 epochs ~300 epochs ~50 epochs
kRoom IV /
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