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Rapid Design of Low-thrust Rendezvous Trajectory with Fourier Series
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Abstract
trajectory during the preliminary stage phase. To address this requirement, a 3D rendezvous trajectory design model is

Trajectory design with low-thrust propulsion needs a method for quickly approximating the spacecraft’s

proposed based on the shape-based theory, by which the trajectory design problem is simplified into solving the coefficients
of Fourier series. In the process of solving coefficients, thrust constraint is considered, and the existence conditions of
the coefficients are qualitatively analyzed. Finally, the correctness and feasibility of this approach are verified through
a numerical example. Results show that the proposed method can not only satisfy the boundary conditions and thrust
constraint, but also has a good computational efficiency. Its computation time is only 0.67 % of that of the Gauss

pseudospectral method.
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