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The BSH.

In the service of maritime
navigation and the seas

* Centralized maritime
agency

Under jurisdiction of the
Federal Ministry of
Transport

We promote sustainable
use of the oceans, protect
the marine environment,
and thus the climate.

The BSH

Hamburg

Rostock

Hamburg-Sullderf
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Employees: ca. 1000

Offices in Hamburg und Rostock

Marine Chemistry Laboratory in Hamburg-Silldorf
5 ships for the North Sea and the Baltic Sea

Biggest governmental marine research institution in
Germany

6 divisions: Marine Sciences Maritime Shipping
Nautical Hydrography Central Services
Management of the Sea Maritime Data Center

'Y
1990 VWFS WEG

2021 VWFS ATAIR 1998 VS KOMET+

www.innomar.com/applications/user-workshop/seabed-acoustics-2025




11" Workshop “Seabed Acoustics”, Rostock, November 5/6, 2025 PO1-3

Nautical Hydrography

Traditionally,
basis geo source data... ...for nautical products

Defense

Archeology

Diverse Clients

with
differing interests

and

high demands in
terms of

requires

continuously
development.
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Development Priorities

» Increased use of automation
» Fully digital processes
» Increased transparency through Open Data

» Latest measurement techniques

» Alternative measurement platforms

Examples of R&D hydrographic projects

from applied research to operational use

1. Airborne Laser Bathymetry (ALB) for an efficient data
collection of near-shore shallow areas.
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ALB

in near-
shore shallow depth
areas

Surveying the near-shore
shallow depth areas of the North
Sea (< 10m) accounts for
of the survey effort (time)!

Yet these areas account for only
of the total area to suvey.

ALB
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ALB

A question of optical penetration

PO1-6
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Mader, D., Richter, K., Westfeld, P., Nistad, J.-G. & Maas, H.-G. (2023). Analysis of the potential of full-waveform stacking techniques applied to coastal airborne
LIDAR bathymetry data of the German Wadden Sea National Park. The International Hydrographic Review, 29(2), https://doi.org/10.58440/ihr-29-2-a31

For more information:

Mader, D., Richter, K., Westfeld, P., Nistad, J.-G. and Maas, H.-G.
(2023). Analysis of the potential of full-waveform stacking
techniques applied to coastal airborne LiDAR bathymetry data
of the German Wadden Sea National Park. The International
Hydrographic Review, 29(2), https://doi.org/10.58440/ihr-29-2-a31
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Examples of R&D hydrographic projects

from applied research to operational use

2. Satellite Derived Bathymetry (SDB) for optimal survey
planning.

Depth determination

from multispectral sensors

Schema of the light signal measured
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Pe'eri, S. et al. (2014). Satellite Remote Sensing as Reconnaissance Tool for Assessing Nautical Chart Adequacy and Completeness, Marine Geodesy, 37(3), 293-314.
Stumpf, R., Holderied, K. & Sinclair, M. (2003). Determination of water depth with high-resolution satellite imagery over variable bottom types, Limnology and Oceanography, 48, 547-556.
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Depth determination

from multispectral sensors

© futura-sciences

Contrasting water clarity for the
Seychelles (Indian Ocean, left)
with the island of Sylt (German
North Sea, bottom)
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Grabbert, P., Bothe, M., Westfeld, P. (2024). Spatiotemporal analysis of satellite imagery using Al-based optical hydrography
for adaptive planning of hydrographic resources. The International Hydrographic Review, 30(2), pp. 12—29. https://doi.org/10.58440/ihr-30-2-a15
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SDB for
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Satellite-based
operational planning of
hydrographic resources
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Development of a process to
reliably detect changes in
seabed topography

Implementation of a prototype
operational service
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Grabbert, P., Bothe, M., Westfeld, P. (2024). Spatiotemporal analysis of satellite imagery using Al-based optical hydrography
for adaptive planning of hydrographic resources. The International Hydrographic Review, 30(2), pp. 12—29. https://doi.org/10.58440/ihr-30-2-a15
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Grabbert, P. & Westfeld, P. (2023). Satellitengestutzte Bathymetrie mittels neuronaler Netze zur Unterstlitzung der Einsatzplanung in der Seevermessung.

Beitrage zu den 14. Norddeutschen Fachtagen, pp. 101-109, Hrsg. DVW e.V. und Hochschule Neubrandenburg, ISBN 978-3-941968-86-8.
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Multispectral bands from B1 (coastal aerosol)
to B8 (near infrared) of a Sentinel-2 image sequence
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Grabbert, P. & Westfeld, P. (2023). Satellitengestiitzte Bathymetrie mittels neuronaler Netze zur Unterstiitzung der Einsatzplanung in der Seevermessung.
Beitrage zu den 14. Norddeutschen Fachtagen, pp. 101-109, Hrsg. DVW e.V. und Hochschule Neubrandenburg, ISBN 978-3-941968-86-8.

SDB for Al-based spectral depth determination to derive the
; ) seabed topography of shallow depth areas
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Grabbert, P. & Westfeld, P. (2023). Satellitengestiitzte Bathymetrie mittels neuronaler Netze zur Unterstiitzung der Einsatzplanung in der Seevermessung.
Beitrage zu den 14. Norddeutschen Fachtagen, pp. 101-109, Hrsg. DVW e.V. und Hochschule Neubrandenburg, ISBN 978-3-941968-86-8.
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Grabbert, P. & Westfeld, P. (2023). Satellitengestiitzte Bathymetrie mittels neuronaler Netze zur Unterstiitzung der Einsatzplanung in der Seevermessung.
Beitrage zu den 14. Norddeutschen Fachtagen, pp. 101-109, Hrsg. DVW e.V. und Hochschule Neubrandenburg, ISBN 978-3-941968-86-8.
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Beitrage zu den 14. Norddeutschen Fachtagen, pp. 101-109, Hrsg. DVW e.V. und Hochschule Neubrandenburg, ISBN 978-3-941968-86-8.
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CIpe

or more information:

Grabbert, P., Bothe, M., Westfeld, P. (2024). Spatiotemporal
analysis of satellite imagery using Al-based optical
hydrography for adaptive planning of hydrographic resources.
The International Hydrographic Review, 30(2), pp. 12-29.
https://doi.org/10.58440/ihr-30-2-a15

Examples of R&D hydrographic projects

from applied research to operational use

3. Al-Boulder Detection for rapid, reliable and objective
analysis of Big Data

3 0:,,_;
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Data Analysis

Al-Based Boulder Detection
in Sonar Data

und Forschung
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fiir Bildung

CLUSTERS
‘ ‘4 FUTURE

» Development of an Al-based
procedure to locate and identify
boulders in acoustic data.

Development and Release of an
operational software.
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Data Analysis

Al-Based Boulder Detection
in Sonar Data
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Operational Software
For non-programmers
Scalable
Python based

T1: Boulder annotation

T2: Ground Truth creation

T3: Training and validation

T4: Testing

T5: Detection in a production environment
T6: Mitigation of shortcomings
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Data Analysis

Al-Based Boulder Detection
in Sonar Data
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Rapid, reliable and objective
analysis.
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expert annotation.

Terrain

0 boulders

MBES Depth

www.innomar.com/applications/user-workshop/seabed-acoustics-2025




11th Workshop “Seabed Acoustics”, Rostock, November 5/6, 2025 PO1-17

For more information:

Hinz, M., Westfeld, P., Feldens, P., Feldens, A., Themann, S.,
Papenmeier, S. (2024). Al-based boulder detection in sonar data
— Bridging the gap from experimentation to application. The
International Hydrographic Review, 30(1), pp. 78-98.
https://doi.org/10.58440/ihr-30-1-a08

Federal Maritime-and Hydrographic Agency.

R&D in Hydrography and Geodesy
patrick.westfeld@bsh.de
jean-guy.nistad@bsh.de

www.bsh.de
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