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Newsletter
INTRODUCTION
In this volume of the MarTERA Newsletter we would like to provide you with insights into two projects from the MarTERA Call 2017— HANSA and FATICE. With a duration of 24 months, HANSA was
the first project of this call to be completed. The consortium was so kind to share with us the relevant project results. The FATICE project has approximately one year left and the consortium shares
the current status of their work.
In addition, you can find the latest updates on the activities in the MarTERA Calls 2019 and 2020 in
the volume.
We would also like to inform you that Filiz Aslan has left Project Management Jülich (PtJ) this August.
From September 2020 on, Florian Sprenger, also PtJ, is in charge of the coordination of the ERA-NET
cofund MarTERA.
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HANSA
Retrospective Analysis of
Historical AIS Data for
Navigational Safety
through Recommended
Routes
PROJECT FACTS

Especially in times of constantly increasing
and developing traffic volumes at sea, it is an
important goal of the shipping industry to
achieve safety and efficiency for the operation
and navigation of vessels. In this context,
automated sea area surveillance and additional support during the mandatory route planning of sea voyages are particularly important
topics. Especially in the field of route planning
there are a multitude of regulations that
require a pre-planned route from berth to
berth, which has to be prepared by the nautical officer and approved by the captain prior
to the departure of the ship. Although there
are error checking functions, which warn both
ship and shore personnel of unsafe water
depth or insufficient distance between ship
and shore line, these have so far been based

station with innovative checking functions and
a tool to monitor ships online to ensure that
they adhere to their planned route. This provides the nautical personnel with an additional control function that helps to avoid errors
in route planning and execution and at the
same time benefits from the nautical experience of other officers. The corridors support
the navigators with a proposal for their decision to manually select pre-planned routes or
make changes for an optimized route – the
decision on the route to be executed, however, remains with the nautical personnel themselves.
These corridors are also of interest for Vessel
Traffic Service (VTS) centers, as they reflect
the usual or expected navigation behavior of
ship classes under different traffic and weath-

“Automated sea area surveillance and additional support during the mandatory
route planning of sea voyages are particularly important topics ”

Coordinator
Dr Sebastian Feuerstack
OFFIS e.V.

Consortium



OFFIS e.V.



Poznań University of Economics
and Business



In-innovative navigation GmbH



NAVTOR AS



Sprint S.A.

Duration
06/2018 - 06/2020

Budget
Total Cost 1.2 M€
Funding

0.8 M€

Website

exclusively on information from nautical
charts - information on how ships behave in
the respective sea area, taking into account
the ship characteristics like its dimensions and
draught, or the expected traffic and weather
conditions, has not been considered.
For this purpose, the HANSA project
(„Retrospective Analysis of Historical AIS Data
for Navigational Safety through Recommended Routes“) developed the concept of
“Recommended Corridors”. A Recommended
Corridor is the area where similar vessels have
previously sailed safely through the same
waters under similar conditions. Similar vessels consider the characteristics of a vessel, e.
g. its dimensions and type, while similar conditions refer to meteorological and hydrographic data such as wind, wave height, and
tidal streams. The core idea of the HANSA
research project was to augment the Recommended Corridors from historical vessel traffic
data with meteorological and hydrographic
data and make them learnable.
The Norwegian project partner NAVTOR AS
developed a fully integrated route planning

er conditions. The German project partner ininnovative navigation GmbH developed a
concept for anomaly detection. The detection
of anomalous ship behavior is based on previously extracted information about typical ship
behavior. For example, anomalies are identified and displayed when ships leave a Recommended Corridor or when they navigate slower than most other ships within this corridor.
Early detection of such anomalies enables VTS
operators to take corrective action and investigate specific vessel behavior during traffic
monitoring. An interface for the integration of
the Recommended Corridors by in-innovative
navigation GmbH and the Polish project partner Sprint S. A., which has been implemented
for this purpose, enables the testing of this
concept for automatic vessel monitoring.
Further project partners, the Poznań University of Economics and Business and the German
Institute for Information Technology OFFIS,
analyzed historical data from the AIS system,
which cover a relatively long period of time
(several weeks or months), using techniques
and methods from the research field “Big
Data” in order to make this analysis as effi-

https://www.martera.eu/projects/hansa

funded by

2

Fig. 1: An exemplary mesh generated by the HANSA system for different ships width for the German Bight

the ongoing research projects on crew reduction and autonomous vessels.
The research project was funded by the Federal Ministry of Economics and Energy (BMWi)
and co-financed by the research and innovation program "Horizon 2020" of the European
Union within the ERA-NET-Cofunds (European
Research Area Networks) MarTERA (Maritime
and Marine Technologies for a new Era).
The project delivers the necessary knowledge
base and by developing necessary tools and
methods for safe and reliable operations of
these new type of cages. Developing a wellrounded and rigorous knowledge base is important for any emerging technology, however, it is particularly valued here given the economic and environmental implications in the
Fig. 2: An exemplary mesh generated by the HANSA system for different ships width for the
increasingly competitive aquaculture arena.
German Bight
The consortium investigates and improves the
use of flexible shielding skirts for prevention of ectoparasite infestacient as possible. In the approach developed by the HANSA project,
tion in relation to finfish farming, analyses the effect of marine
the proposal to use a concept of a mesh – a graphical representaorganisms growth on these structures and suggests innovative, safe
tion of vessel traffic – emerged. Such a mesh consists of nodes and
and efficient underwater monitoring procedures.
edges, where the nodes represent geographical points that are
Measurements on full scale commercial salmon cage with a snorkel
significant for vessel movements, while the edges show the connecare currently underway. Different sensors like load cells acceleromtions between the nodes – i. e. possible routes.
eter and depth sensors have been deployed in order to gather
Corridors are currently created as a function of ship width using
information about deformation, load and vertical movement due to
algorithmically generated meshes and used to generate ship-typewaves.
specific maneuver points, identifying waypoints (position for a
University College Dublin (UCD) has developed in-house real-time

Fig. 3: Illustration of a corridor cell at the level of the Brunsbüttel lock entrance with overlapping corridors.

course alteration) and displaying possible routes (Fig. 1). In addition
to the waypoints, a corridor contains other information important
for nautical personnel (corridor width, average and maximum
speed, course). The decisive added value of the HANSA research
results lies in a significant acceleration in the analysis of shipping
traffic in terms of data enrichment, recording of waypoints and
creation of such a network..
OFFIS has been researching for many years in the field of traffic
algorithms and traffic simulation and acted as the project coordinator in the two-year research project HANSA. Project results flow
directly into current corridor-based analyses in the Elbe River (Fig. 2
and Fig. 3) as well as into current studies on the visualization of
corridors for VTS monitoring (Fig. 4).
HANSA project is an important step towards intuitive recognition of
potentially dangerous situations. This will limit incidents with serious consequences at an early stage, improve the overall safety of
navigation at sea, and reduce the risk to ship crews, vessels, cargo
and the environment. HANSA is particularly important in view of

detection algorithms for Structural Health Monitoring. TCD has
developed in-house algorithms implementing deep learning
(Recurrent Convolutional Neural Networks) and other geometric
transforms for the detection of features through a range of methods (e.g. Hough transform). A straightforward way to estimate
biofouling and damage on the nets is to consider a section of the
net as a flat 2D planar region and attempt to isolate the net (and
attached biofouling) from the background. This is achieved by extracting a section of the net and applying geometric transformations (scaling, rotation, perspective transformations) as shown in
the picture below (Photo: Trinity College Dublin TCD, Ireland).

Dr Sebastian Feuerstack is Group Leader and Senior Researcher at
at OFFIS e.V. and coordinator of the HANSA consortium.
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FATICE

The FATICE is project has been running for
over one year and the activities are in good
progress. We have had two physical meetings,
one start-up meeting at NTNU in 2019 and
the second in Hamburg in April 2019. We plan

MOSAiC, started Friday 20 September when
the German vessel Polarstern left Tromsø. It
will be in the Arctic basin for the next 12
months and 600 scientists in total will gather
new and unique datasets. The German FATICE

“ The goal has been to find under what ice conditions the Norströmsgrund lighthouse
experienced ice actions, as this is likely to apply to other structures as well. ”
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to continue with two physical meeting per
year. In addition, we have internet meetings
every second meeting. There are of course
local meetings more frequently, at NTNU the
group meets every week.
We have been working on analysing data
from the LOLEIF/STRICE projects in 19992003. The goal has been to find under what
ice conditions the Norströmsgrund lighthouse
experienced ice actions, as this is likely to
apply to other structures as well. The first task
was to find the frequency of occurrence of ice
thickness and ice drift velocity experienced by
the lighthouse. This is illustrated in Figure 1 as
a bivariate histogram. The second on-going
task is to create an overview of the ice action
events experienced by the lighthouse, with
accompanying load data. The two planned
deliverables are almost completed. The autumn 2019 and early spring 2002 we will
complete the deliverables and write some
papers for the international Ice Symposium
(IAHR) at NTNU 14-18 June 2020.

partners HSVA and TUHH have joined the
MOSAiC project thanks to additional funding
from BMWI. Their contribution is strain gauges in the hull of Polarstern and load panels
that will be installed in the ice close to the
ship. These measurements enhance the measurements campaign and help to improve our
understanding of how the Arctic responds to
the changing climate.
The progress in WP2 was reported as a POAC
paper (Bjerkås and Gedikli, 2019) where a
simple prediction model to identify intervals
of ice induced vibrations was developed. It
assumes that data on ice thickness, ice drift
velocity, ice concentration, wind and air temperature is available. The method present a
simple screening of large amount of data and
check if defined criteria match with observations during the STRICE project (data from the
on Norströmsgrund lighthouse).
Hendrikse’s numerical model was already
validated against HSVA standard model ice

Duration
07/2018 - 07/2021

Budget
Total Cost 2.1 M€
Funding

1.5 M€

Website
https://www.martera.eu/projects/fatice
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Fig. 1: Ice thickness and ice drift velocity experienced by the Norströmsgrund lighthouse

There is also activity in understanding how
Copernicus database can be applied, the first
task is to correlate the thickness-velocity
frequency diagram from direct measurements
with the reanalysis (combined satellite data
send numerical modelling) given by the Copernicus database. This activity will gradually
move into WP3 and try to answer the two
vital questions Which ice conditions gives ice
loads? And How can we predict these?
The world’s largest polar expedition to date,

during SAMCoT. It is now also validated
against the full-scale data from the LOLEIF/
STRICE data of measurements on Norströmsgrund lighthouse (Hendrikse and Nord, 2019).
Work is ongoing with predictions for the second FATICE basin tests.
The first round of experiments was successfully conducted at HSVA. Hendrikse (TU-Delft),
Braun (TUHH) and Turner (Post-Doc at NTNU)
participated and did among other things thinsection of the ice. The experiments with the

section of the ice. The experiments with the new model ice type
were very promising. All relevant failure modes between level ice
and compliant cylindrical structure could be reproduced in the
basin. The failure type was more similar to natural ice in tests with
the new ice type, while tests in common model ice suffered from
out-of-plane deformation and unrealistic impact on the icestructure interaction. A "lesson learned" is probably that scaling
full scale scenarios from the Norströmsgrund lighthouse in Sweden

is not feasible due to physical restrictions of the basin on the one
hand, and unsure ice conditions on the other.
The test program has been defined, the sample prepared and the
VAL sequence (Variable Amplitude Loading) defined. The constant
amplitude fatigue testing is in progress.
A report on the fatigue assessment method for ships and offshore
structures under low temperatures for ice and wave loading is
presented in the form of a conference paper (Methodology for
estimating offshore wind turbine fatigue life under combined loads
of wind, waves and ice at sub-zero temperatures) and will be presented at ICSOS 2019 conference in November 2019 in Florida, US.
Publications from FATICE
Bjerkås, M. and Gedikli, E. D. (2019). A method to find intervals
with probability of harsh ice induced vibrations. In Proceedings of
the 25th International Conference on Port and Ocean Engineering
under Arctic Conditions (POAC), Delft, The Netherlands.

Hendrikse, H. and Nord, T. S. (2019). Dynamic response of an offshore structure interacting with an ice floe failing in crushing.
Marine Structures, 65:271–290.
Milakovic, A.-S., Braun, M., Willems, T., Hendrikse, H., Fischer, C.,
and Ehlers, S. (2019). Methodology for estimating offshore wind
turbine fatigue life under combined loads of wind, waves and ice
at sub-zero temperatures. In International Conference on Ships
and Offshore Structures ICSOS 2019, Florida, USA.
Nord, T. S., Petersen, Ø. W., and Hendrikse, H. (2019). Stochastic
subspace identification of modal parameters during ice–structure
interaction. Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences, 377
(2155):20190030.

Tu, Y., Nord, T. S., Høyland, K. V., and Petersen, Ø. W. (2019). Statistical analysis of ice-induced loads on the Norströmsgrund lighthouse. In Proceedings of the 25th International Conference on
Port and Ocean Engineering under Arctic Conditions (POAC), Delft,

Prof. Knut Vilhelm Høyland is Professor at the Department of Civil

and Environmental Engineering of the Norwegian University of
Science and Technology (NTNU) and coordinator of the FATICE
consortium
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UPDATE ON CALLS
MarTERA Call 2019
In the MarTERA Call 2019, twelve projects with a total requested funding of € 15 million have
been selected for funding. All consortia are commencing their work until September 2020. As
already for the Call 2017, a joint kick-off-meeting will be held where the coordinators of the
twelve projects will meet and present the goals, ideas and visions of their projects. Due to the
COVID-19 restrictions the meeting will be held as a one-day online conference on September 15.
The conference is not public, participation is restricted to MarTERA partners, funders and project
coordinators.

CALL 2019
CALL 2020

CONTACT
Coordinator
Florian Sprenger
f.sprenger@fz-juelich.de
Communication
Florian Sprenger
f.sprenger@fz-juelich.de
Hanna Lee Behrens
hlb@forskningsradet.no
Website
www.martera.eu

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement No 728053MarTERA.

MarTERA Call 2020

23 pre-proposals with a total requested funding of 24.2 million Euro have passed the step 1 procedure. The following table summarises the outcomes of the step 1 procedure of the MarTERA
Call 2020. For preparation and submission of full proposals for the MarTERA Call 2020, coordinators of the selected pre-proposals are invited to login to the online submission tool until September 11. Please read carefully the Guidelines for Full Proposal Submission (see Call 2020 Documents box), which are describing the process and required content of a full proposal.

