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Rocket landing guidance based on second-order
Picard-Chebyshev-Newton type algorithm

. 1 ee 2 1 : 1
TANG Jingyuan , GOU Yongjie®, MA Yangyang , PAN Binfeng
(I.School of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China;)
2.Shanghai Institute of Aerospace System Engineering, Shanghai 201108, China

Abstract; This paper proposes a rocket substage vertical landing guidance method based on the second-order
Picard-Chebyshev-Newton type algorithm. Firstly, the continuous-time dynamic equation is discretized based on the
natural second-order Picard iteration formulation and the Chebyshev polynomial. Secondly, the landing problem that
considers terminal constraints is transformed into a nonlinear least-squares problem with respect to the terminal con-
straint function and solved with the Gauss-Newton method. In addition, the projection method is introduced to the
iteration process of the Gauss-Newton method to realize the inequality constraints of the thrust. Finally, the closed-
loop strategy for rocket substage vertical landing guidance is proposed and the numerical simulations of the rocket
vertical landing stage are carried out. The simulation results demonstrate that compared with the sequential convex

optimization algorithm, the proposed algorithm has higher computational efficiency.
Keywords: rocket vertical landing; Picard iteration; Gauss-Newton method

SIBEC: B, M, GHFE, F KGTHBHFH MK FTR TR FWEG#[T]. BT WA FFHR, 2024,42
(1): 98-107
TANG Jingyuan, GOU Yongjie, MA Yangyang, et al. Rocket landing guidance based on second-order Picard-Chebyshev-
Newton type algorithm/ ] ]. Journal of Northwestern Polytechnical University, 2024, 42(1) : 98-107 (in Chinese)

© 2024 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





