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Project Achievements

Automation of Network edge Infrastructure &
Applications with aRtificiAl intelligence

AI-NET-ANIARA is one of three sub-
projects of the CELTIC-NEXT AI-NET
Flagship. In AI-NET-ANIARA, three
EU countries were involved including
Sweden, Germany, and UK. The pro-
ject ended in April 2024. The project
goal was to complement the evolution
of 5G with crucial technical enablers
towards an intelligent and sustainable
6G platform, offering services beyond
pure communication, including com-
pute & Al.

Main focus

The ANIARA project develops com-
pute and Al enablers for future mobile
networks. In the figure below, we pro-
vide a simplified view of a mobile net-
work with its sites and functional lay-
ers. ANIARA project contributions are
shown in blue color and the dashed
box indicates the focus of these con-
tributions at network edge sites. Start-
ing from the bottom-up, the project
contributes to a sustainable and intel-
ligent 6G network platform with the

following: a) Energy efficient edge
infrastructure; b) Automated manage-
ment of the distributed platform, which
includes both resource orchestration
for distributed edge resources as well
as intelligence support for 6G network
functions; and c) 6G platform services
on the edge exposed for society, en-
terprise, and industrial applications.
While the enablers on these layers
are applicable to many emerging use-
cases, we chose Smart City and
Smart Manufacturing applications as
two highlighted use-cases to exempli-
fy the value proposition and usability
of the proposed technology innova-
tions.

Approach

The use cases developed in the project
were used as driving scenarios and the
enablers and solutions were used in de-
monstrations of the use case implementa-
tions. To test the most promising results/
solutions in a real-world environment, ANI-
ARA developed a number of proof-of con-
cept demonstrators, leveraging on the
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testbed facilities present at the
premises of some of the partners
in the consortium.

Based on experiences from similar
projects, we initially started to pro-
vide enablers that can be used in
several use cases. In parallel, use
cases had more time to be mature
and being analysed how to be
benefit from enablers. Towards the
end of the project, we had several
workshops to identify relevant
enablers and map and integrate
them to different use cases. As a
result, we managed to show se-
veral PoCs during the final review
of the project including the project
technology enablers. We also
showed how our technology enab-
lers can be re-used in different use
cases and application domains.

Achieved results

+ Carrier grade Al technologies for
telecom edge automation, and
intelligent management in sup-
port of services with guarantees
on performance and energy con-
sumption.

+ Novel Al concepts such as ro-
bust and reliable federated learn-
ing, reinforcement learning for
service mesh, intelligent feature
selection, and transfer learning.

+ MLOps infrastructure for Al. ANI-
ARA extended the Feature store
solution by ANIARA partner
Hopsworks to support real-time
model serving all the way to the
edge.

¢ Execution runtime to process
edge applications using WebAs-
sembly. A dynamic computation-
al offloading solution was devel-

oped and its potential as a future
6G service has successfully
been demonstrated on the
SmartCity application by ANIA-
RA partner Univrses AB.

+ A modifed Kubernetes scheduler
enabling the allocation of work-
loads based on the energy state
of nodes and/or devices. This
modification improved the ener-
gy efficiency of the system. Fur-
thermore, the project designed a
new resource scheduling mecha-
nism for Kubernetes that can
closely match the time-varying
traffic profile of users. This led to
a 30% improvement in resource
efficiency.

+ Designed, built, and operated
two versions of Aniara Edge
node data center demonstrators.
These demonstrators include a
fresh air cooling approach,
where the cooling system is
highly integrated in the Edge
node design. An intelligent pow-
er system ensures that the serv-
ers are provided with enough
power also during periods of
limited external power supply
and a photovoltaic system to
reduce the amount of power
from the grid, improve the sus-
tainability and maximise robust-
ness.

+ Developed new edge processing
devices deployed in Stellantis
manufacturing sites that monitor
energy consumption and ma-
chine condition. This data is then
transmitted wirelessly to, for ex-
ample, optimize the energy con-
sumption in the paint shop.
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Impact

The project contributed with organ-
ization of a wide set of dissemina-
tion activities, aiming at dedicated
workshops with involvement of
SMEs, workshops and demonstra-
tions at major conferences to
share the results of the project
beyond the project partner organi-
zations. Several talks have been
given in different venues such as
industrial and scientific venues,
which can potentially impact the
long- and short-term development
plans of the relevant industry do-
mains.

We also established collaboration
with different national initiatives to
enhance the reach and impact of
the project results and promoted
Al & compute enablers that has
been developed by ANIARA.

Overall, AI-NET-ANIARA was suc-
cessfully living up to its project
promises of accelerating digital
transformation by the efficient use
of a highly integrated and flexible
edge infrastructure that is pro-
grammable across all its compo-
nents.



