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Fig. 1 Sketch map of explorer attitude point constraints
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Fig. 2 Attitude maneuver path of the telescope vector in the

celestial coordinate system of explorer
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Deep Space Explorer Attitude Planning and Control
Method Based on Logarithmic Potential Function

WU Changqing, XU Rui, ZHU Shengying

(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A multi-constrained attitude maneuver planning method based on logarithmic potential function is
proposed in this paper for attitude maneuver problem of deep space explorer. Firstly, two kinds of pointing
constraints—forbidden constraint and mandatory constraint are defined, which are used to build alogarithmic
potential function. This logarithmic potential function is chosen as the Lyapunov function. On this basis an attitude
maneuver controller is designed via the improved back-stepping method. Numerical simulation results show that by
this method, a safe attitude maneuver path could be autonomously planned out under complex constraints, and
computational efficiency meets the requirements. So it has practical application for deep space explorer with limited
resources,

Key words: deep space explorer; attitude planning; logarithmic potential function; improved back-
stepping method
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