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Continuous—thrust Optimal Orbital
Avoidance
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Abstract The nonlinear programming method is used to study the
continuous —thrust minimum —time and the minimum —fuel -
consumption orbital avoidance in this paper. During the spacecraft
mission lifetime, a encounter with other space objects is possible
and to avoid collision, some maneuver strategy is required. The
optimal orbital avoidance is a typical trajectory optimization problem
with path constraints, but is difficult to be solved by indirect
methods. The dynamics of the spacecraft is described by the
modified elements. Given the optimal parking orbit, the orbital
avoidance mission is divided into transfer and roundtrip phases.
Considering the minimum—time or the minimum—fuel —consumption
performance, the optimal orbital avoidance problem can be
formulated. Furthermore, the nonlinear programming method is
applied to deal with the two phase orbital transfer problem. The

simulations demonstrate that the minimum time/fuel —consumption
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orbital avoidance mission is well accomplished. The simulation
results also show that the spacecraft flies around the earth with the
maximum thrust magnitude during its whole time history both in the
minimum—time and the minimum—fuel-consumption cases.

Keywords continuous thrust; optimal time; minimum fuel—

consumption; avoidance; nonlinear programming
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Fig. 3 Optimal solution of states: the minimum time orbital avoidance case
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Fig. 4 Optimal solution of states: the minimum fuel-consumption orbital avoidance case
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