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Habitat Mapping R&D
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MBES, Point Cloud 300 kHz = MBES 400 kHz, Mesh
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https://www.sciencedirect.com/science/article/pii/S0264817215300477
https://link.springer.com/article/10.1007/s00367-015-0433-3
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https://www.nature.com/articles/s41598-020-60283-0
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Figure 1-5 Relation Backscatter Strength (in dB) vs. sediment grain size (phi = -log2 (d), d=grain diameter in mm)
on samples collected in Cook Strait, New Zealand (Lamarche et al., 2011). The plot makes clear the increase of BS
with the grain size, caused by both the substrate hardness and its roughness, both correlated with grain size.
Data recorded with the MBES Kongsberg EM 300 (30 kHz) on R/V Tangaroa.

BSWG Report 2015

Roche 2013

\\\%; HYDRO 2024 Rostock, Germany

Hydrographic Conference 5t-7th November

C|AIU

MARINE Kiel University
SCIENCE Christian-Albrechts-Universitat zu Kiel

CONMECTED RESEARCH

Dr. Jens Schneider von Deimling (Kiel University)


https://zenodo.org/records/10089261
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Global assessment of forest by sensing with RADAR

Seegrass is one of the
most important
habitats on Earth!

* nursery grounds for fish

e great carbon dioxide sinks
* sediment trapping

* increase water quality

O, production

Martone et al. (2018)
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NORBIT iWBMS 400 kHz - Point Cloud Analytics: Seagrass

Seagrass
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bubbles

Held P and Schneider von Deimling J (2019)
https://doi.org/10.3390/geosciences9050235

Digital Terrain Model
(DTM)

+ straight forward

- Information loss
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Point Cloud Analytics within 0.5m radius (PCL)
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- Computational expensive
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https://doi.org/10.3390/geosciences9050235
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Session Environmental and Habitat mapping: Expanding the potential of multibeam echo sounders (MBES)

NORBIT iWBMS

B HBP HBP {BP
g/ \ south &  north
§ center
AV
100 m P

North Sea — 200 kHz /600 kHz

= German Bight
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https://www.frontiersin.org/journals/remote-sensing/articles/10.3389/frsen.2023.988366/full
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Backscattering ,instabilities”

ARC
Frequency Calibration
AGC Dependance
Piezo
Anisotropy Pulse Alteration
Length
System Temperatur
Status/ Dependance
Firmware

“=GEOHAB

Marine Geological and Biological Habitat Mapping

BS Water column

X. Lurton BS Acquisition
G. Lamarche

E— ‘ : BS Processing
2007 Matthew p—— .
EM710 < - rm— BS Calibration
- - ' https://gechab.org/backscatter-working-group/

First link being made with IOH-HSWG

Hughes Clarke 2008, Bay of Fundy Quality aspects of MBES measurements (10A)
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Coastal habitat mapping using modern MBES
systems: where are we?

Some Tasks
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Challenges

Flora & Fauna Acoustics

Reliability Acoustics

Habitat Mapping & Modelling

Solutions

Complex Seafloors

More case studies

High dimensionality

Offsets backscatter

Machine Learning

Manufacturer
Standards
Community Work
Emerging Market driven e.g. by MSFD
from infancy > to teenager > to mature
O O >
2005 2015 2025 2035
\\3} HYR%P&???Q Etc:]s;?hcllilo(\i/(:;nbaer:y Dr. Jens Schneider von Deimling (Kiel University) ;ﬁé;

5
i

i

"KIEL

MARINE

SCIENCE
NNECTED

Kiel University

Christian-Albrechts-Universitat zu Kiel
RESEARCH



lculation of
hymetry and
backscatter

3ta acquisition

1. Processin.

Correcting position/depth of sounding
Correcting backscatte e of sounding
Qrrecting bottoaf detection algorithm)

l. Hardwa.

MBES
(<50Hz per beg

v“ : . Viodels
Ction of tide, soundvel.,

roll+pitch+yaw+latency

t*) and draft, squat Jackson
GSAB

Weibull Anomalies

correction
orrections

Full waveform analysés
Machine learning
dependance GLCM
OBIA
Baysian approaches
Morphometry
Groundtruthing

n

correcting static offsets of hardware:
X, Y, z [m] — distance between components
a, B, v [°] —angle offsets in orientation

CTD

*Inertial navigation
system (INS)
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Disciplines:

Cross-disciplinary
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