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The Challenge of Modern Earth Observation

[FARGES et al., 2024]

e Context: Massive proliferation of small
satellites and heterogeneous
constellations

¢ Issue: Siloed missions lead to inefficient
resource utilization and complex,
manual tasking

® Objective: Transition to a user-centric,
autonomous federation (DOMINO-E)
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The DOMINO-E Architecture

https://domino-e.eu/
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https://domino-e.eu/

VAS: Cognitive Interaction

[SkaDINS et al., 2015]
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CS: Dynamic Mesh Dispatching

[PRALET et al., 2025]

® Methodology: Decomposes large
area requests into atomic cells

e Optimization: Uses Large
Neighborhood Search (LNS) to
minimize task completion time and
redundant area
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CS: Dynamic Mesh Dispatching (cont.)

[PRALET et al., 2025]
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./videos/media4.mp4

SCRMS: Ground Segment Optimization

[WiLLoT et al., 2025a,b]

® Addresses the probabilistic nature of Ground Segment as a Service (GSaaS)

® Solves Multi-criteria Mixed-Integer Linear Programming (MILP) models (ORTools
implementation)

® Logic: Minimize Cost (1) and Jamming (2) s.t. (3)
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SCRMS: Ground Segment Optimization (cont.)

[WiLLoT et al., 2025a,b]
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Demonstration: Sichuan Flooding Scenario

https://www.youtube.com/watch?v=I2biwBIydZ0
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Conclusion

The DOMINO-E project has successfully demonstrated the feasibility and operational
benefits of a multi-mission federation layer for EO
Autonomous ecosystem: the "TDOMINO” architecture
Results obtained across the three core services consistently validate the project’s
objectives:
© Accessibility: The VAS reduced tasking time by 40% via natural language, democratizing
access for non-experts
® Efficiency: The CS utilized LNS algorithms to reduce area waste to 20%, significantly
optimizing large-scale monitoring compared to static methods
@ Scalability: By transitioning to a GSaaS model, SCRMS achieved 100% fulfillment of X-band
communication needs
”Closed-Loop” capabilities showcased in the End-to-End demonstration highlight the
system’s ability to autonomously re-dispatch tasks in response to real-world uncertainties

Ultimately, DOMINO-E provides a scalable framework, establishing a foundation for a
more responsive and efficient space segment
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