
A New Method to Compute the

Probability of Collision for Short-term

Space Encounters

R. Serra1, D. Arzelier1, M. Joldes
1,

J.-B. Lasserre1, A. Rondepierre2 and B. Salvy3,
1LAAS-CNRS, 7 Avenue du Colonel Roche, Toulouse, 31400, France

2IMT/INSA, 135 Avenue de Rangueil, Toulouse, 31077, France

3INRIA, LIP-ENS Lyon,46 Allée d’Italie, Lyon, 69000 France

The increasing number of space debris in Low Earth Orbits constitute a
serious hazard for operational satellites. In order to provide adequate col-
lision avoidance strategies, it is important to determine the collision proba-
bility between two orbiting objects. Three-dimensional Gaussian probability
densities represent the position uncertainties of the objects. With some sim-
plifying assumptions, the problem of computing the collision probability, for
short-term encounters between space-borne objects, is, in practice, reduced
to a two-dimensional integral of a Gaussian function over a bounded region
in a plane normal to the relative velocity vector (encounter frame). The
method presented here is based on an analytical expression for the integral.
It has the form of a convergent power series whose coefficients verify a linear
recurrence. It is derived using Laplace transform and properties of D-finite
functions. We focus on its efficient and reliable numerical evaluation. This
talk is based on [1].
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