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Abstract

Earth Observation-related data processing systems have utilized On-board Computing capabilities
over recent decades to filter the images sent back to Earth. Similarly to Industrial IoT scenarios, where
devices collect large volumes of data either directly related to the control loop or as a tracing byproduct,
Earth Observation processes can benefit from Satellite Computing and data processing infrastructure.
However, managing these large data volumes presents challenges.

In the near future, Non-Terrestrial Systems (NTS) are expected to enable data processing on Satellite
assets combined with communications, known as Satellite Computing Networks (SCN). This approach
could provide more efficient data handling and processing in large-scale data use cases. These systems
enhanced with data centric paradigms could support remote factory automation – NTN connectivity could
act as a failsafe backhaul or provide higher bandwidth for data transmission, while computing on satellites
may assist constrained factory devices in data compression and processing. For Earth Observation,
SCNs are beneficial in a similar manner: Satellite Communications can be used to relieve terrestrial
infrastructure from monitoring bandwidth utilization, and Satellite Computing has the potential to allow
for compression, downscaling and data fusion on the fly.

In this paper, we analyze the behavior of MQTT as a common data bus for big data with live high-
volume data in an emulated TN-NTN integrated environment. We evaluate the stability of an industrial
MQTT deployment on integrated Terrestrial and Non-Terrestrial systems in different configurations (single
broker, clustered brokers, distributed queues). Furthermore, we compare the baseline terrestrial remote
operations scenario to the SCN one based on availability, reliability, and fail safety. We identify pitfalls
of each deployment and analyze further directions of MQTT combined with a 6G TN-NTN integrated
system. In Earth Observation processes, our proposed approach would allow for sensor data fusion on
the fly with satellite imagery, enabling data aggregation, compression, and downscaling by leveraging on
Satellite Computing capabilities.
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