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Introduction

• Mission planning to “2024 PDC2025”.

• Analysis of different departures from the Earth:

• Hyperbolic departure (patched conics approximation).

• Trajectory G of Escape (TGE, a low-cost escape trajectory, in 

which a lunar swing-by is performed) [1,2].

• Employment of Genetic Algorithms (GA) [3,4] to optimize the 

increment of velocity (∆𝑉) required to reach the asteroid:

• Multiple launch dates evaluated (“Launch Scenarios”).

• Lambert’s Problem solution in the fitness function.

• NASA/JPL NEO Deflection App for the evaluation of the asteroid 

deflection [5].
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Methodology

• System dynamics

• While within Earth’s Sphere Of Influence (SOI):

• Hyperbolic departure: Restricted Two-Body Earth-Spacecraft Problem (R2BP Earth-Spacecraft),

• TGE departure: Restricted Four-Body Sun-Earth-Moon-Spacecraft Problem (R4BP)

• After exiting Earth’s SOI:

• Restricted Two-Body Sun-Spacecraft Problem (R2BP Sun-Spacecraft)

• Genetic Algorithms

• Random variables: 

• Hyperbolic departure: time of flight (∆𝑡) and launch date

• TGE departure: time of flight 

Conclusions

• Hyperbolic departures:

• Launch dates as late as 3 years before the impact with Earth were analyzed, and 

interception solutions with transfers time around 300 days and ∆V = 3.29 km/s were found.

• However, for the complete deflection of the asteroid, the launched mass is 10 times greater 

than for other scenarios.

• The 3-years scenario is critical; the 7-years scenario appears to be a good alternative, 

since it has the shortest transfer time and requires one of the smallest masses for the 

interceptor.

• TGE departures:

• The ∆𝑉2, Applied athe the exit of Earth’s SOI and required to direct the spacecraft to the 

asteroid is large, which makes this alternative unfeasible.
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