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• Automating the operation of satellite
constellations is very demanding.

• We develop methods to optimize resource 
usage with respect to data delivery and 
battery utilization.

• We combine the best of two worlds:
• novel research in Computer Science

(optimal algorithms, self-improving learning, …)

• experienced market leader in the industry: 
GOMSPACE



“We help teams across the globe achieve their goals in space.”
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GOMSPACE Hands-off
Operations Platform
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• two 6U nanosatellites: GOMX-4A and GOMX-4B

• launched into LEO (500 km SSO) in February 2018

• innovative building blocks for larger constellations
• Inter-Satellite Link (ISL) up to 4500 km

• station keeping by propulsive maneuvers in GOMX-4B
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• can perform many activities (ISL/HSL, Camera, ADS-B, …)

• but limited by on-board battery
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Strong support for battery-aware
scheduling required!
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Batteries
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Batteries
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bound
charge

available 
charge

Deep Battery
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bound
charge

available 
charge

• Rate-Capacity  ffect:
quicker discharge reduces effective capacity

• Recovery  ffect:
charge is recovered during periods of no discharge

Deep Battery
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Receding-Horizon Scheduling

1. The scheduling horizon should not be a limit.

2. The battery model must not drift away from reality.
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In-Orbit Experiments In May 2021
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In-Orbit Experiments In May 2021
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In-Orbit Experiments In May 2021
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In-Orbit Experiments In May 2021
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▪ unique approach for fully automated
satellite constellation operations
▪ using optimal algorithms

▪ based on accurate self-learning battery 
models

▪ integration with HOOP proves flexibility
and usability by space engineers

▪ in-orbit experiments with GOMX-4 validate 
accuracy, efficiency, scalability, and 
robustness of the approach

Gregory Stock et al. “On the Automation, Optimization, and
In-Orbit Validation of Intelligent Satellite Constellation
Operations”. In: Proceedings of the AIAA/USU Conference on
Small Satellites. Ground Systems, SSC21-V-05. 2021.


