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Abstract

In recent years, the number of man-made objects launched into orbit has been increasing continuously.
This trend has led to a corresponding increase in the number of space debris. Due to the high velocities
involved, this situation poses a significant threat to the survival of orbiting satellites, a problem that is
expected to intensify. In Low-Earth Orbit (LEO), current technologies can only detect and track debris
of about 5-10 cm in size from ground. For smaller debris, reliance is placed on statistical environmental
models, which become less accurate as debris size decreases. This inaccuracy is particularly pronounced
for millimetre and sub-millimetre debris where there is still considerable uncertainty about their exact
quantity due to a lack of sufficient data. To fill this gap, the Space Debris Group at the University of
Padova is developing a passive Impact Sensor capable of detecting collisions in this challenging size range.
The sensor’s scalable design allows it to be mounted on the front of any satellite, requiring only a few
millimetres of thickness. The compact electronics board can be mounted adjacent to the back of the
sensor or integrated into the connector stack, providing flexible configuration options. In addition, its
low weight and power requirements make it an ideal candidate for replacing traditional satellite shielding.
The sensor operates as a rigid circuit board with multiple layers of conductive lines organised in a grid
pattern. This configuration enables the detection of debris impacts down to 70µm in size. In addition, the
high accuracy of the impact location, combined with additional sensors and post-impact satellite attitude
data, will allow reasonably accurate estimates of the impact energy and velocity of the colliding debris.
In this paper, the design and development of the debris sensor are presented and its use and performance
on board of different orbital platforms is proposed.
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