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ARTEMIS, Space imagery Geometry Software for in-flight Calibration and Accuracy Monitoring

Nicolas Champdavoine', Arnaud Kelbert?, Sylvia Sylvander?, Benjamin Lavie'

' Magellium, Earth Observation Unit, Ramonville-Saint-Agne, France 2CNES, Toulouse, France

Objectives of the software

This software is designed for use in CNES mission expertise centers for the in-flight geometrical calibration/validation of optical
sensors (e.g. focal plane calibration) and for assessing mission accuracy over the lifetime of the mission. ARTEMIS is a CNES software
developed by Magellium. It consists of a high-level orchestrator of Python modules that handles the scientific reasoning and creates
tasks that effectively perform processing on distant nodes. This chaining of algorithms may differ from one mission to another and

Is highly configurable to meet scientific requirements. Users can add additional modules to fully fit their needs.

Example Scenario

Modularity Principles

Designed to be modular

e Scenario highly configurable with plugins for everythin
e Replay/Reentrancy mechanism on the orchestrator

® Plugins can be created or improved by users

Multi-Mission but handling all specificity of sensors
e CO3D, Sentinel-2, 3MI (first needed sensors)
e Other sensors coming soon, added by users

Using geometrical references libraries without being dependent to any of

them
e LibGEO (CNES) for geometrical modeling

® Orion (CNES)/GridR (CNES - soon to be Open Source) for resampling on a

grid

e Medicis (CNES) /Pandora2D (CNES - Open Source) for image matching

Desighed to run on multiple platforms

e Mono/multi processing

e Spreading computations across nodes in a HPC (design
® Cloud computing (designed)

Calibration/Validation activities

e Sentinel-2 inflight validation (from sept. 24)

® CO3D inflight calibration (Aug. 25)

e 3Ml inflight calibration(Sept. 25)

e Other CNES missions

Production activities

e Ground segment for scientific mission C3IEL (in design)
® Tool to co-register multi-source optical data (end 2025)
Opensource (coming soon)

Sample of results
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Preprocessing: Find overlapping
footprints for products and GCPs

Resampling in common geometry:
projection in a common working frame
using colocation grids. Aliasing is
avoided by using blurring kernel

Image Matching: Measure misalignment
between the different images,
correlation on a regular grid is
implemented, but descriptor approach

) could also be used

Bundle adjustment: Use matching
points to optimize geometrical models.
Improvement of the coregistration and
the absolute location.

Analysis: Draw charts for expert analysis
and reports (cf. results)
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_-| Sentinel-2 coregistration of all detectors
Mean shifts along satellite axis (ACT, ALT) based on —
the correlation of all interDetector. _

No registration error found (=0 pixel shift) w21 L0

Sentinel-2 absolute geolocation along columns = f | '
Stacked plot of the Y shift function of the column '

index.

Bias founded on the geolocation as the mean line is -

decreasing.

Stacked column ACT dY - 0 width mean rolling window
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q, Optimization of data storage: usage of GDAL virtual raster to avoid data duplications, limitation of calculations: Region of Interest, exclusion masks ...

Adresse

Contact
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1, rue Ariane 31520 Ramonville-Saint-Agne, France

eo.magellium.fr & earthobservation.magellium.com



