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DIOSSA PROJECT — INFINITE ORBITS LUXEMBOURG

10 LUX (formerly LMO LUX) develops Adaptive Vision-Based Relative
Navigation for Autonomous Rendezvous and Proximity Operations.

Designed for In-Orbit Servicing and Active Debris Removal, the system
provides accurate relative position and pose estimation from long-range
acquisition to final contact, using a lightweight, power-efficient, and cost-
effective architecture.

DIOSSA (Development of In-Orbit Servicing Space Situational Awareness) is
being developed with technical and financial support from ESA (LSA) under
the GSTP programme, with the objective of achieving TRL 9 by the end of
2028.

Current Status:
Development is progressing from TRL 4 to TRL 6, with the engineering model
(hardware and software) currently undergoing validation in representative @ INFIN |9) RBITS c;

environments.



MISSION SCENARIOS & CONCEPT OF OPERATIONS

The RPO system developed by 10 LUX targets client satellites from LEO to GEO orbits (current simulations configured on GEO SROs).

While in its operational IMAGING MODE, the system automatically adapts to three submodes (DCR, PCO and PFO) based on the

relative distance to the client.
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TECHNOLOGY IMPLEMENTATION

IO LUX specializes in developing the Flight Software (FSW) for the DIOSSA RPO system, integrating advanced algorithms to deliver

precise relative navigation outputs.

Hardware components are procured externally.

Hardware

Specifics (by reqs)

Output frequency: 1 Hz
Weight: < 5 kg

Size: < 200x200x100 mm
(if assembled)

Power: <50 W

Visual Camera
SpectraCAM Redwire
Lens: f = 4.8mm, D-FoV = 73.2°

Thermal Infrared Camera
N/A
Lens: f = 25mm, D-FoV = 22°

Computer
Xilinx Zynqg UltraScale+ MPSoC
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IMAGE PROCESSING PIPELINE
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IMAGE PROCESSING PIPELINE — SYNTHETIC DATA GENERATION

\
Planet and Asteroid Natural Scene Generation Mission Concept
Utility (PANGU) is used to generate high-fidelity Sampling or -
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TEST CAMPAIGN

Tested in GNC Rendezvous, Approach and Landing

Simulator (GRALS) facility in ESTEC during September
2025.

The domain gap was not addressed during the

September test campaign. It will be addressed for end
of GSTP (current status).

Image ran through object detection and keypoint Acquired image and demosaiced prior to running through
regression algorithms. aldortihms.

More than +100 000 images acquired, over different modes and
different scenarios.

Improvements need to be made on camera calibration and ground
truth acquisition as overall ground truth was unsatisfying.

GRALS facility’s dark tunnel with earth in
background testing.



TEST CAMPAIGN — TESTING ON SIMULATED IMAGES

Synthetic images go through the all algorithms and models.

Both PFO and PCO demonstrate solid frame-by-frame performance. The absolute relative range
error is around 1% for 1-sigma performance and the magnitude of the error in degrees is around
3-4 degrees for 1-sigma performance and around 7-9 degrees for 2-sigma performance.

DCR, the direction estimation is highly accurate, with a 1-sigma performance, better than 0.5°.
However, the coarse range estimation still requires improvement.
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Next Steps

Successfully validating TRL-6 in representative environment as well as branching
out development for future commercial mission 2027/2028

Endurance #1

Further integration of software capabilities on in-house missions Tom and Jerry.

A LEO inspection demonstration mission for RPO and SSA technology validation. Life~-Extension

Mission
Further development and integration on Endurance mission, First European GEO
life extension mission. Validation of docking, station keeping and EOL phase.

Tom and Jerry
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