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Three majorresearch projects at the Uni-
versity of Oldenburg will receive funding
as Clusters of Excellence over the next
seven years. The NaviSense projectis the
only one in Lower Saxony to have gained
Cluster status in the latest round of ap-
provals, and aims to create a deep, inter-
disciplinary understanding of the senses,
mechanisms and behaviours that an-
imals use for navigation. The hearing re-
searchers of the Hearinggall Cluster cel-
ebrated their third success in the Excel-
lence Strategy competition. In the field
of marineresearch, the University of Bre-
men and the University of Oldenburgsco-
red a joint victory with the Ocean Floor
Cluster of Excellence. We take a closer

look at the projects.
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Animal navigation: NaviSense

The mission of the NaviSense team is
to gain a thorough understanding of
how animals navigate over long dis-
tances. Itsfindingswillbe incorporated
into nature conservation strategies
and technological innovations such
asquantum technologies and autono-
mous navigation systems. The team's
research is divided into four research
foci: in the first, the underlying mech-
anisms of magnetoreception and other
senses that animals use to navigate
are investigated. The magnetic and
celestial compass as well as the pro-
cessing of sensory information in the

brain are also studied in detail. As the
magnetic sense of birds seems to be
based on a quantum effect, the second
research focusis on quantum physical
phenomena - in particular phenom-
ena which occur at ambient temper-
ature, like magnetoreception. Most of
today's quantum technologies can only
beimplemented atextremelylow tem-
peratures. Therefore, it would be ama-
jor step forward if we can understand
how quantum physical processes can
be controlled at higher temperatures.

In the third research focus, the team
aims to use the findings from naviga-
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tionbiology research in nature conser-
vation. Migratory animal species are
particularly affected by climate change
and habitat loss, however, efforts to
rewild endangered species in new and
suitable locations often fail. The goal
is to develop better, science-based
conservation strategies. In the fourth
research focus, the NaviSense scien-
tists will develop and test models and
algorithms for virtual and real-world
roboticsystems thatareinspired byan-
imalnavigation, for instance sensors or
autonomous navigation systems.
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Hearing research: Hearing4all

The Cluster aims to improve the pre-
diction, diagnosis, and treatment of
hearing loss. Hearing4all (H4a) has al-
ready achieved significant results over
the course of two previous funding pe-
riods since 2012. Now, under the new
guiding theme Hearinggall.connects, the
research alliance encompassing the Uni-
versity of Oldenburg, Hannover Medical
School, and Leibniz University Hannover
will expand to include additional disci-
plines, enabling an even more compre-
hensive investigation of hearing loss. In
the comingyears, researchers will pursue
new genetic approaches to predicting,

diagnosing, and treating hearing loss.
They will also explore how artificial in-
telligence can enable hearing aids and
cochlear implants to distinguish more
effectively between importantand irrel-
evant sound sources.

Another key area of researchinvolves the
development of shared data standards.
These standards will enable the training
of Al-based systems that can predict an
individual's probability of hearingloss. Re-
searchers also aim to transform hearing
aids into comprehensive hearing health
systems, using sensor data collected at
the ear to provide long-term health data

and early indicators for declining health.
Hearinggall also seeks to better under-
stand the real-life challenges people
with hearing loss face. Researchers will
investigate the role of multilingualism
in hearing, conduct studies outside the
lab in real-world environments, and ex-
plore the importance of hearing in social
interactions. Close collaboration with
non-university partners remains a cen-
tral component of the cluster's work,
supporting the rapid transfer of research
findings into practical applications.
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Marine research: Ocean Floor

Oldenburg researchers have been in-
volved as a partner in the University of
Bremen's Ocean Floor Cluster of Excel-
lence ("The Ocean Floor — Earth's Un-
charted Interface") since 2019. The Uni-
versities of Oldenburg and Bremenjointly
submitted the current application for re-
newal of funding. In the Cluster, they will
pool their expertise with the aim of fur-
ther advancing our understanding of the
role of the ocean floorin biogeochemical
cycles and biodiversity under changing
climatic conditions. Withits research, the
Cluster will contribute to a scientific basis
for the protection and sustainable use of
the oceans.

The ocean floor acts as a dynamic inter-
face and fulfils wide-ranging functions for
the entire Earth system. The researchers
in the Cluster investigate the processes
that control global matter fluxes towards,
aboveandinthe ocean floor. Thisinvolves
deciphering the processes that regulate
the transport of biogenic particles to the
ocean floor and their transformation
under changing environmental condi-
tions, analysing the transfer of carbon and
other elements between the ocean floor
and seawater, and understanding how
ecosystems on the ocean floor react to
environmental changes. In view of the
scientificand technological complexities,

these objectives can only be achieved in
the context of an interdisciplinary re-
search network.

The Ocean Floor Cluster of Excellence
has been based at the University of Bre-
men's MARUM - Center for Marine En-
vironmental Sciences since 2019. While
Bremen focuses on the geology and pa-
leoecology of the ocean floor, including a
strong focus on technology development
forinvestigating these environments, the
University of Oldenburg primarily con-
tributes expertise in the areas of biodiver-
sity research, biogeochemistry, modelling
and microbiology.
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