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Motivation and objectives

Bathymetry & Derived Layers Multi Spectral Data Layers Ground Truthing Data

Environmental (physical) data .«
layers, continuous coverage
(geomorphological &/or
oceanographic)

In situ sample (biological) data (i.e.
data from ground truthing stations)

Spatial Integration of Data Sets

Segmentation of the acoustic data layers

& integration of in-situ sampling information
Species/ Community/ Habitat Modeling

Thematic Map

Brown, C.J.; Beaudoin, J.; Brissette, M.; Gazzola, V. Multispectral Multibeam Echo Sounder Backscatter as a Tool for Improved Seafloor Characterization. Geosciences 2019, 9, 126.
https://doi.org/10.3390/geosciences9030126

« Multifrequency mode working properly?
* |HO S44 order respected?
* How does each frequency affect reflectivity imagery?
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Multiffrequency mode

EM 2040P echo sounder with "new" multifrequency mode

Mode multifrequency off

>
Mode multifrequency on

>
@ 200 kHz 300 kHz @ 400 kHz @ 600kH:
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Acqumtlon protocol

Mode

Fréquence (kHz)

Fréquences (kHz)

= W bo

200
300
400
600

Four study areas, to ensure maximum diversity in our data

100% overlap

13 sediment samples Van Veen grab sampler
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Sediment analysis

Pebble 18.541%

Gravel 27 119%

Sand 36.924%

Fine sand 17.077%

Mud 0.339%

Code Hom

Classif SHOM SG Sables-Graviers
Classif Etudes sC SablasCailloutis
Classif Folk G Sandy arawvel
Classif Sand / Clay/ Silt nd Mon repertornié
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Monofrequency bathymetry

Vertical quality control
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Monofrequency bathymetry

Subset Editor - 2D View




EX |
mawe  si_m EGENSTA

BRETAGNE

Ealté

oo EPINBURGH | 2023 Mode [ Fréquence (kHz) [ Mode | Fréquences (kHz)
1 200 5
. 2 300 6
Multifrequency bathymetry s 7
4 600 8
Vertical quality control at 400 kHz
o8 —— Mode 3 monofréguence
—— Mode 5
Mode 8
04 —— Ordre spécial
Ordre 1a
02 | - . g—
e ________——

00 ?Amﬁ_m

Deviation from the reference DTM in meter

-02
04
0.6
-60 -50 -40 -30 20 -10 0 10 20 30 40 50 60
Angle (°)




e s m @G ENSTA
s e &) GRETAGNE

Egalité

Eraseraict

EPINBURGH | 2023 Mode | Fréquence (kHz) | Mode | Fréquences (kHz)

Multifrequency bathymetry
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Vertical quality control at 200 kHz
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Multifrequency bathymetry

Mode | Fréquence (kHz) | Mode | Fréquences (kHz)
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Multifrequency bathymetry
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Plan View 215

JyRear View & Profile View

Side View
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600 kHz after Kongsberg update

Deviation from the reference DTM in meter
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Density map
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Mode 2 density map monofrequency

Mode 8 density map multifrequency
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Multifrequency results

1e6 Carte de réflectivité en dB a 200 kHz
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1e6 Carte de réflectivité en dB a

300 kHz

5.3552 4

5.3550 A

5.3548 A

5.3546

5.3544 4

387200 387400 387600 387800 388000
E

- -14

-—16

14



55!LIQUE 5% ‘{»‘
e SHVM 5‘@ ENSTA

M BRETAGNE EDINBURGH | 2023

Multifrequency results

1e6 Carte de réflectivité en dB a 400 kHz
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Multifrequency results

200 A
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800
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Image RGB de la zone Gobetas avec les fréquences 200 300 400 kHz
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Image RGB de la zone Gobetas avec les fréquences 200 300 600 kHz
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Multifrequency results

Image RGB de la zone Gobetas avec les fréquences 200 300 600 kHz
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Image RGB de la zone Gobetas avec les fréquences 200 300 400 kHz
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Automatic segmentation

jée Clustering using K-means with 4 clusters
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Conclusion

The measurements carried out during this project were used to assess the contribution
of the multifrequency mode to bathymetry and reflectivity.

Perspectives :

* Acquire more data on areas other than the Rade de Brest

« Test on calibrated sensors

« Test new segmentation and classification algorithms

19
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