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Maximizing operation effectiveness and data quality witf
challenging coastal environmental cond|t|ons
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Normandy and Hauts-de-France
Coastal Monitoring Strategy

\_La Hague
Stratégie de suivi du littoral de Normandie et des Hauts-de-France >
Mobilisation des équipes FUGRO et ALTOA pour la phase 3 =
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Challenges
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Pre-engagement leveraging from the SatAnalytic tool
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Compatible
with
uncrewed
solutions

RAMMS 2.0

Rapid Airborne Multibeam Mapping System

Enhanced 60 Hz / Machine Learning /Dua/
asers
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Simplified Workflow

FIELD

Calibration

Synchronise with SBET
Water surface detection —>
Waveform processing
[, = Exportto LAS

Machine learning applied for water

RAMMS .h5

minimizing noise

surface and seabed tracking - fuceo —>

Density stats and image
Overlap image

Intensity image
Coverage grid

QC water/seabed detection
Waveforms review

Target detection checks
Troubleshooting
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RAMMS Viewer Edit/Filtering

Third Party S/W

= |AS Transformation
Validation
Crossline QC
Hydrographic
Review

Point Cloud

Topo/Bathy merge
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Machine Learning Data Classification

RAMMS Viewer

B Water Column B Waveform B Picks

Max Depth ~12 m -40 ft
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Path Profile/Line of Sight
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_:_. ﬁ Color Lidar by Classification

From Pos: -79.832872281, 19.721994911

To Pos: -79.831487177. 19.718628042
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Implementation: VirGeo® WebGIS platform
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Acquisition Topo-Bathymétrique NHDF 2
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Feature automatic detection results (ext. depth @ 25 m)

Feature detection
nass/fail

Target size | Line # | Water depth

Cube 1 m

Cube2 m

Cube 1 m

Cube2 m

MBES Reference Area and Target
Location (2m and 1m Cubes)

Cube2 m
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Survey speed: Varying between 110 and 140kts // Survey altitude: 325m AGL // Date: 29 June & 1 July 2023
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I 1 m cube at 5.8 m water depth, RAMMS view

p00_Run10001_20230629 082517 LIDAR_F545
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I 1 m cube at 9.3 m water depth, RAMMS view

Op00_Run10019 20230629 084931 LIDAR F1542
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RAMMS - 1m cubic feature at 9.3 m (edge of swath)

Op00_Run10009_20230629_091112_LIDAR_F996
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I 1 m cube at 13.8 m water depth, RAMMS view
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2 m cube at 19.8 m water depth, RAMMS view
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Inary Results
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Implementation: Preliminary Results (Seamless topo-bathy
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Implementation: Preliminary Results
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Implementation: Preliminary Results
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Implementation: Preliminary Results (Utah Beach)
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Fugro RAMMS Achievements

Accuracy: IHO Order-1a

X©

¢ Density: 2-3 pts/m? at all depths
% Imagery: PhaseOne 50MPix (QA/QC)
MR Data Fusion with Topographic Lidar

Final products: DTM, point cloud, waveforms
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What are Fugro data enabling?

Niveaux extrémes (pleines et basses mers, périodes de retour 10, 20, 50, 100 ans) nve

Pleine mer (période de retour 100
ans) - Manche Atlantique
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Unlocking Insights
from Geo-data
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