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Abstract

The long-term sustainability of outer space activities is heavily affected by the growing issue of space
debris and the increasing density of resident space objects (RSOs), which pose significant risks to both
manned and unmanned space missions. According to estimates by the European Space Agency (ESA),
over 128 million objects orbit the Earth, the vast majority of which are in low Earth orbit (LEO). Of
these, due to their size and distance from Earth, only 40,000 objects (approximately 0.04

Space-based space surveillance (SBSS) aims to increase overall Space Situational Awareness (SSA)
by filling the knowledge gap regarding the state of orbits and the population of objects occupying them.
SBSS data can complement available ground-based SSA information, enabling satellite operators and SSA
data aggregators to sensibly reduce service interruptions of critical space infrastructure while limiting
unnecessary maneuvers to efficiently avoid collisions.

This paper presents the current SBSS results obtained by ARCA Dynamics, which can be broadly
split into two major directions: 1) providing space-based observations and state vectors – the result of the
orbit determination process – using third-party imagery, and 2) building a proprietary constellation of
satellites with optimized designs of optical and passive radio-frequency payloads, leveraging the potential
of onboard image processing to provide near real-time information.

By using third-party imagery, ARCA Dynamics is already capable of providing orbit determination
results that properly align with both two-line element measurements and GNSS measurements. With
very short acquisition times of up to about 20 seconds, we achieve SBSS orbit determination results
with a deviation in position of about 4 km and a deviation in velocity of about 0.1 km/s. These results
position ARCA Dynamics as reliable data providers, as demonstrated by our ongoing collaboration and
commercial contracts with the US Space Force and the European Union Space Surveillance and Tracking
(EUSST) program.

Along with the service based on third-party imagery, ARCA Dynamics is planning to manage a
constellation of proprietary platforms named FALCO, hosting a dedicated optical camera, SMART, and
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a passive radio-frequency (RF) sensor. These payloads will be optimized for the detection of objects as
small as 1 cm and will provide reliable, real-time information thanks to onboard computing and Iridium-
based ground communication.
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