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HIGHWAY

* |t is an ESA service under the DTE programme to facilitate and
accelerate the exploitation of EO data in DT.

It acts as a bridge between ESA EO assets and the DestinE
initiative, enabling seamless access to EO data and providing
scalable processing capabilities.
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e Highway aims to empower data scientists and service
developers to build and operate advanced Digital Twin
applications for environmental monitoring and decision-making.




OBJECTIVESSS

standards (EOPF - Zarr).

'Enable advanced modelling and simulation for Digital Twins. L

Provide seamless access to ESA EO data.

ALK
Deliver DT-ARCO data aligned with the latest EO a'nd'D\ it

Offer scalable, cloud-native and HPC-enabled ‘pi(;'é-qg's-iqg

capabilities. i

Pilot HPC-enabled processing capabilities.
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b The role of HIGHWAY in the Synergies between ESA DTE
Programme and DestinE
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Highway Enable Digital Twin Innovation
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Data Services Processing Services Enabling Digital Twin
Innovation




| ngh Performance EO Data Access

. -‘__' . nghway DT-ARCO: ‘based on the EOPF data model and cloud
R natlve formats such as ZARR and COG.
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A " . nghway DT-ARCO: based on the EOPF data model and cloud
25 natlve formats such as ZARR and COG.

T R ) -Supported Missions: SMOS, CryoSat, Proba-V, Aeolus, SWARM,
-« 4+ and EarthCARE, with planned support for BIOMASS.
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Data Services
High-Performance EO Data Access

 Highway DT-ARCO: based on the EOPF data model and cloud
native formats such as ZARR and COG.

e Supported MISSionS: SI\/IOSI Cryosatl PrOba_Vl Ae0|usl SWARMI CS_LTA_SIR_GDNRa_tZiV_eZ\Z)Slzga;iluzc'lt'ohiie;%g%_lz_éfz_gt;1:2T081007_E001
and EarthCARE, with planned support for BIOMASS.

R=1.0
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Nb points = 123989

* Quality Assurance: founded on pixel-level comparisons and non-
regression checks.
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Data Services
High-Performance EO Data Access

 Highway DT-ARCO: based on the EOPF data model and cloud
native formats such as ZARR and COG. Q Geospatial

Consortium
e Supported Missions: SMOS, CryoSat, Proba-V, Aeolus, SWARM,
and EarthCARE, with planned support for BIOMASS.

* Quality Assurance: founded on pixel-level comparisons and non-
regression checks.

e Advanced Access & APIs: OpenSearch, STAC, WMS, WCS; full data
cube capabilities and http download.

Open Search API examples
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High- Performance EO Data Access

. " . nghway DT-ARCO: based on the EOPF data model and cloud

N natlve formats such as ZARR and COG.

.4 and EarthCARE with planned support for BIOMASS.

\,,.—'. Quallty Assurance: founded on plxel -level comparisons and non-
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.+ Advanced Access & APIls: OpenSearch, STAC, WMS, WCS; full data

cube capabilities and http download.
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Supported Missions: SMOS, CryoSat, Proba-V, Aeolus, SWARM, |

6 16M+
‘missions products in the
included pipeline

44100\ [ vy
DT-ARCO 2025
 dataset all dataset
converted converted



Processing Services
- Cloud and HPC for Scalable EO

Workflows

Data processing platform enabling Al
model development, operationalisation
and workflow orchestration.

Supports complex EO tasks with high -
performance, distributed processing
capabilities.
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Processing Services Cloud and HPC for Scalable EO Workflows

MELUXINA

HIGH PERFORMANCE
COMPUTING IN LUXEMBOURG
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Piloting HPC integration with MeluXina (Luxembourg) via a
dedicated broker (PoC) to increase HIGHWAY processing capacity.
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Data & Processing
Services

EO Data ingestion
and annotation
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HIGHWAY and MeluXina enable the development of
next-generation Platform-as-a-Service solutions

empowering Europe to lead in the era of Digital
Twin Earth.
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Enabling Digital Twin Innovation

HIGHWAY is designed to meet the demanding requirements of Digital Twins by delivering:

e High-quality EO data,
* scalable computing resources,
* interoperable services.

It empowers scientists, innovators, and policymakers to model Earth systems with
precision and drive progress in climate resilience and sustainable development.

Data Services Processing Services Enabling Digital Twin \

Innovation




HIGHWAY

IS user centric

HIGHWAY simplifies access to
Earth Observation data and
processing power, enabling
users to:

Empowers researchers, developers, and decision- mission-specific datafor ~ = o
makers to accelerate Digital Twin development and

data-driven innovation.
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Integrate Al modelling
and workflows via cloud-based
services.

Work with data
in harmonised,

ready-to-use formats
(DT-ARCO / EOPF Zarr).

Rapidly explore and download
EO datasets through advanced 10N
APIs and data-cube tools. R T el

Rely on qUﬂUtv-as'sur;&, ~ D

high-impact applications

in climate, land, oceans, Scale up complex

and more. EO analyses using
Cloud computing
resources.
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HIGHWAY will continue to evolve to meet the demands of next-generation Digital Twin applications:

Integration with DestinE Services:

HIGHWAY will be progressively integrated with key DestinE
service such as the INSULA code and the EDEN and Vizlab
visualisation platform, enhancing the end-to-end Digital Twin

userexpeﬁence.

MELUXINA
l l DestinE Platform -EDEN |Insula-Code VIZLAB

Piloting HPC Integration:
High-throughput access to Luxembourg's MeluXina HPC

will support large-scale EO simulations and Al pipelines.

HIGH PERFORMANCE
COMPUTING IN LUXEME

I !

Mission Expansion: Interoperability Enhancements:

New missions, including BIOMASS, Heritage and Closer coupling with the DestinE Core Services Platform
TPM, will be added to the DT-ARCO portfolio, (DESP) and ESA's EOIAM frameworks will streamline
enriching thematic and spatial coverage. workflows and improve data flow automation.

7~} biomass eo sign in

This roadmap positions HIGHWAY as a future-proof service ready to support Europe's Digital Twin ambitions.
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Conclusion

HIGHWAY provides an integrated, end-to-end framework for
accessing, processing, and delivering Earth Observation (EO)
data, supporting seamless and scalable services across the EO
data lifecycle. As a secure, flexible, and scalable service, it plays
a key role in realising ESA’s vision for the Digital Twin Earth. In
addition to transforming and harmonising data from ESA’s Earth
Explorer missions, HIGHWAY is fully compatible with ESA Earth
Observation Framework.” This compatibility enables users to
combine mission-specific data from HIGHWAY with core EOF for
Copernicus data streams for richer, multi-source analysis. By
supporting this level of interoperability, HIGHWAY facilitates
complex workflows supporting the implementation of Digital
Twins.
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Thank You for Your Interest
in the HIGHWAY Service

S & We value your feedback!
l‘“** ‘ S | Share your thoughts:
' : : https://highway.esa.int/contact
. (= N7 - 3 Contact me directly:
A bt 8ok henry.dewaziers@adwaiseo.eu
"‘ -t

Visit us at the ESA Booth

'3 A Come meet me and discover more
7 : about the HIGHWAY service.
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