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Abstract

Al-eXpress, with its first deployment in space onboard the AIX-1p “The Pathfinder” mission (launched
on the 14th Jan 2025 by Planetek Italia, D-Orbit and AIKO), has demonstrated the first step in an am-
bitious journey designed to transform the traditional Earth Observation paradigm thanks to Al, onboard
data processing autonomy, and cooperation. AIX satellite series foresees two more demonstration steps in
space with launches in June 2025 (AIX-1 “The Innovator”) and October 2025 (AIX-14+ “The Visionary”)
that will progressively deploy new technological blocks in the overall Al-eXpress open ecosystem. AIX
comprises an onboard high-performance computer with a Neural Network accelerator, a SW framework
able to manage the deployment of custom Applications on demand, a multi-spectral optical instrument
equipped with two optical heads, and a near real-time radio link embarked on a satellite. All the resources
in space are made available to the final user via an open App Store on the web, making AIX-1p platform
a satellite-as-a-service. The App Store fosters rapid IOD/IOVs and the adoption of innovative infer-
ence techniques leveraging hardware-specific optimizations to harness the full potential of deep-learning
algorithms while meeting resource constraints. In several EO-based services, users are less interested
in the data itself and more in the knowledge, i.e., the proper information at the proper time for their
own business purposes. The availability of such knowledge directly onboard enables a new set of ser-
vices and applications, thus shifting part of the current EO value chain from a bent-pipe approach to an
information-driven secured intelligent ecosystem, transforming sensed data into actionable information.
The open ecosystem fosters rapid IOD/IOV and pushes the adoption of innovative inference techniques
onboard. Several pilot applications with deep-learning models have been deployed onboard, exploiting
the wide field of view optical head looks forward along the ground track to control acquisitions quality
(avoiding clouds) and to detect possible candidate anomalies/ events of interest that are then further an-
alyzed with the high-resolution acquisition performed tuning the nadir looking narrow field camera. The
near real-time radio link enables transmitting information of interest, changes, events, or anomalies to the



final user on the ground in a few seconds. Such a capability opens up a set of new alert services (such as
fire detection). This groundbreaking initiative, boosted by ESA InCubed programme managed by ESA
-lab, not only lowers barriers to entry into space but also enhances competitiveness and commercialization
of services for small and medium enterprises.



