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Abstract

In the past decades the number of Resident Space Objects (RSOs) has increased drastically, and this
trend is likely to continue and accelerate as commercial and military activity is growing. To protect
current assets and missions in space, as well as safeguarding the further development of near-Earth space,
an RSO catalogue is required. A key activity in RSO cataloguing is catalogue generation, where the goal
is to determine the orbit of new or previously lost objects. This work focuses on catalogue generation
using passive optical sensors. In such as context, we are often dealing with Too Short Arc (TSA) tracklets.
A TSA tracklet is characterized by the fact that the arc covered by the measurements is small compared
to its orbit and consequently no (conventional) Initial Orbit Determination (IOD) can be performed. To
enable I0OD, therefore, more geometric diversity is needed, and the tracklet must be correlated with one or
more additional tracklets originating from the same object. This requires the sensor (network) to revisit
the object. For sufficiently large sensor networks this may be achieved using a passive pointing strategy.
However, with a small sensor network, there are little guarantees about when the object is revisited, if
at all. Such a scenario calls for an active pointing strategy, that utilizes all available information. In
this work, a methodology based on the admissible region is proposed. The admissible region is the set
of range and range-rate pairs that are consistent with the observations given the assumption that the
object is believed to be Earth-orbiting — and optionally, additional user-provided constraints, such as
a minimum or maximum eccentricity. Together with its corresponding tracklet, the admissible region
defines a (potentially large) region of possible states that may contain the (osculating) orbit of the target
associated with the tracklet. We can probe this space in an efficient manner using one or more sensors.
Assuming that the true state is contained in this space and that it remains there as it evolves in time, we
can reacquire the target when sufficient sensor resources are committed to the task. This work explores
the effectiveness of this methodology for LEO and MEO objects. The method is validated with real-world
data acquired with the Airbus Robotic Telescope: a passive optical system located in Extremadura, Spain,
operated by the SSA team at Airbus Defence and Space in Friedrichshafen.



