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Mr. Juan José Negrete Solana
GMV, Spain

Mr. Damien Galano
ESA european space agency, Netherlands (Kingdom of the)

Mr. Raphael Rougeot
ESTEC, European Space Agency, Netherlands (Kingdom of the)

Mr. Teodor Bozhanov
ESTEC, European Space Agency, Netherlands (Kingdom of the)

Mr. Stijn Ilsen
Redwire Space, Belgium

Ms. Marie Karel Beeckman
Redwire Space, Belgium
Mr. Domenico Scopelliti
Redwire Space, Belgium

PROBA-3 PRECISE FORMATION FLYING: AN IN-FLIGHT REALITY NOW

Abstract

Proba-3 is ESA’s mission for precise formation flying technology demonstration and Solar Coronag-
raphy. The mission was successfully launched on Dec 5th 2024, by the PSLV into a 20h period highly
elliptical orbit. The mission consists of 2 independent 300 kg spacecraft flying in a close 150 m distance
formation. The relative position is controlled autonomously by the SC with accuracies below the millime-
ter level. The main goal of the mission is the observation of the internal solar corona by the Coronagraph
SC while the Occulter SC hides the solar disk during 6-hour artificial eclipses.

In-flight commissioning has been performed by the industrial consortium, led by SENER Aerospace
as system prime together with Redwire Space.

The SC were launched in a stacked configuration, and spent over one month in this configuration with
focus on system checks for units and GNC. At this point, a complex separation and relative orbit control
procedure was necessary to begin the mission life as 2 independent vehicles.

Even if the mission is designed to be highly precise and autonomous in terms of relative orbit control,
during these first weeks, it is the ground team who needs to use the dedicated formation-tailored flight
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dynamics tools to determine the SC relative positions and control their trajectories safely. It is necessary
to test in flight the dedicated metrology suite and formation flying algorithms for relative orbit control,
before such autonomous orbit control is achieved.

Finally, once the system is ready to safely operate autonomously, formation calibration is done to
achieve the desired relative positioning and pointing required for scientific and operational exploitation.

Design, integration and verification of the mission has been many years in the making, considering
the innovative nature of a precise formation flying mission. System validation was designed considering
the uniqueness of the mission, but in-orbit testing became a fundamental part of the mission goals, being
impossible to test algorithms and units designed for ranges of hundreds of meters prior to launch and
separation.

The paper presents the mission overview from the perspective of the system prime, including the
design, integration, commissioning and operations. In-flight results will be presented with focus of the
lessons learnt through these activities with respect to design assumptions. We will detail where the biggest
threats were identified both during testing and in flight, and how future complex formation missions can
benefit from the huge novel experience gained in Proba3.
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