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Robust convex optimization for reentry glide trajectory
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b

Abstract; Aiming at the reentry glide trajectory design of hypersonic vehicles with uncertain parameters, a robust
trajectory optimization method is proposed to enhance the anti-interference ability and process reliability. Firstly, a
robust trajectory optimization model for re-entry gliding under uncertain conditions is constructed, which is trans-
formed into a deterministic trajectory optimization problem with dimension expansion by using an uncertainty propa-
gation algorithm based on the Gaussian quadrature and non-intrusive polynomial chaos. Then, the convex optimiza-
tion technology is used to convexity and discretize the problem, and a deterministic trajectory optimization strategy
based on the sequential convex optimization algorithm is designed to achieve a fast solution for the high-dimensional
deterministic problem. Finally, the hypersonic glide reentry of the American X-33 is chosen as an example for the
numerical simulation. The results show that comparing with the traditional deterministic trajectory optimization algo-
rithm, the present method can effectively reduce the impact of random interference on the reentry glide trajectory

and improve the reliability and robustness of the trajectory.

Keywords: hypersonic gliding; reentry trajectory; robust optimization; uncertainty; polynomial chaos expansion;

convex optimization
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