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Optimal Trajectories for the Impulsive Deflection of Potentially

Hazardous Asteroids under Uncertainty of Velocity Increment
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Abstract : This paper discusses the conceptual trajectory design associated with the impulsive deflection of a po-
tentially hazardous asteroid (PHA) with considering uncertainty of velocity increment that spacecraft gives to the PHA
at the time of collision. The effect of the uncertainty is evaluated as the worst value of the closest approach distance
between the PHA and the Earth by modeling the uncertainty as a convex model, where the uncertainties of magnitude
and the direction of the velocity increments are independently varied. It is shown that the worst value is determined
uniquely without searching in the convex hull. Then, the most efficient spacecraft trajectory is evaluated by maximizing
the worst approach distance in terms of the Earth departure date and the asteroid arrival date of the spacecraft under
C3 constraint that considers the mission feasibility. The importance of considering the uncertainty is demonstrated by
comparing the optimum trajectories with and without the uncertainty. Additionally, it is shown that the uncertainty of
the velocity increment direction has the significant effect on the deflection of the PHA.
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