
Véronique JEGAT – November 28, 2023, JALBTCX, Kiln, Mississippi, USA

Maximizing operation effectiveness and data quality within 

challenging coastal environmental conditions

Fugro’s ALB echo-system solution



Normandy and Hauts-de-France 

Coastal Monitoring Strategy



WeatherTides Turbidity

Challenges

Typical day, precipitation

Mid-July / August 2023

10 cm / 0.3 ft

4 m / 13 ft

7 m / 23 ft

15 m / 49 ft

Tidal Range



Chalk cliffs “Milk”
NOAA STAR, 04 Sep 2023

True Colour

NOAA STAR, 04 Sep 2023

Ocean Colour – KD@490 nm

River flow turbidity
Tide current induced turbidity.

Spread out suspended sediments

Site Observations

Wind induced sediment 

upheaval

03 Sep 2023 05 Sep 2023
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Pre-engagement leveraging from the SatAnalytic tool



RAMMS 2.0
Rapid Airborne Multibeam Mapping System

Enhanced 60 Hz / Machine Learning
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Dual 
lasers

Full water 
column

Compatible 
with 

uncrewed 
solutions
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Simplified Workflow

Imagery Workflow

Topographic Lidar Workflow 
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RPM

▪ Synchronise with SBET

▪ Water surface detection

▪ Waveform processing

▪ Export to LAS

Machine learning applied for water 

surface and seabed tracking –

minimizing noise

FIELD OFFICE

Waveform 

WDP

Calibration

▪ QC water/seabed detection

▪ Waveforms review

▪ Target detection checks

▪ Troubleshooting 

RAMMS Viewer

▪ Density stats and image

▪ Overlap image

▪ Intensity image

▪ Coverage grid 

QC

LAS 1.4 ▪ LAS Transformation

▪ Validation

▪ Crossline QC

▪ Hydrographic 

Review

▪ Point Cloud 

Edit/Filtering

▪ Topo/Bathy merge

Third Party S/W

LAS 1.4

DTM

Raster

DELIVERABLES

LAS 1.4

Statistics
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Machine Learning Data Classification

Ellipsoidal Heights

200 m – 655 ft

Max Depth ~12 m – 40 ft

⚫ Topography

⚫ Bathymetry

⚫ Water Surface

⚫ Topography picks

⚫ Bathymetry picks

⚫ Water Surface picks

⚫ Noise picks

Derived Water Surface

RAMMS Viewer
◼ Water Column ◼ Waveform ◼ Picks

Point Cloud

Waveform

Frame
600 x 960 pixels

Swath



FWC – Doorway to Machine Leaning
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Implementation: VirGeo® WebGIS platform

Prelim Estimates Line Plan

24 h - Coverage 24 h – Prelim Grid



11

Implementation: VirGeo® WebGIS platform
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Feature automatic detection results (ext. depth @ 25 m)

Target size Line # Water depth
Feature detection 

(pass/fail)

Cube 1 m

10001 5.8 m ✓

10019 5.8 m ✓

10020 5.8 m ✓

Cube 1 m

10003 9.3 m ✓

10008 9.3 m ✓

10009 9.3 m ✓

10019 9.3 m ✓

Cube 2 m

10002 9.3 m ✓

10003 9.3 m ✓

10008 9.3 m ✓

10009 9.3 m ✓

10019 9.3 m ✓

10020 9.3 m ✓

Cube 1 m

10003 13.8 m ✓

10007 13.8 m ✓

10019 13.8 m ✓

Cube 2 m

10003 13.8 m ✓

10007 13.8 m ✓

10019 13.8 m ✓

10020 13.8 m ✓

Cube 2 m
10019 19.8 m ✓

10020 19.8 m ✓

Survey speed: Varying between 110 and 140kts // Survey altitude: 325m AGL  // Date: 29 June & 1 July 2023

5m WD 10m WD

13m WD

20m WD
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1 m cube at 5.8 m water depth, RAMMS view
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1 m cube at 9.3 m water depth, RAMMS view



15

RAMMS - 1m cubic feature at 9.3 m (edge of swath)
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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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Preliminary Results

500 m – 1640 ft

Max Depth 5 m – 17 ft
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Implementation: Preliminary Results

500 m – 1640 ft

Max Depth ~5 m – 17 ft



Implementation: Preliminary Results (Seamless topo-bathy)

500 m - 1650 ft

Depth (m)

15 (49 ft)

0



22

Implementation: Preliminary Results

500 m – 1650 ft

Max Depth 10 m – 32 ft

Depth (m)

10 (32 ft)

0
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Implementation: Preliminary Results

500 m – 1650 ft

Max Depth 10 m – 32 ft
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Implementation: Preliminary Results (Utah Beach)
Depth (m)

6 (20 ft)

0
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Fugro RAMMS Achievements

Imagery: PhaseOne 50MPix (QA/QC)

Accuracy: IHO Order-1a

Density: 2-3 pts/m2 at all depths 

Data Fusion with Topographic Lidar

Final products: DTM, point cloud, waveforms

L’agence tous risques
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What are Fugro data enabling?
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