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Optimal Multi-Objective Closed-Loop Guidance with Angles-Only
Navigation for Spacecraft Multi-Constrained Rendezvous
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(School of Mechanical Engineering, Nanjing University of Science and Technology. Nanjing 210094, China)

Abstract: The optimal multi-objective closed-loop guidance with angles-only navigation for space-
craft multi-constrained rendezvous is studied. The optimization objectives include rendezvous
time, fuel cost, and observability of angles-only navigation, and various constraints such as the
field of view of vision sensor, the thrust magnitude, and the minimum safe distance are consid-
ered. A mathematical model of angles-only navigation and closed-loop guidance with multi-con-
straint and multi-objective optimization is established, and the coupling relationship between an-
gles-only navigation and closed-loop guidance is analyzed. Finally, the Pareto optimal solution set
of the multi-objective optimization model is obtained by using the multi-objective optimization
function in the Matlab genetic algorithm toolbox. The results show that the rendezvous time, fuel
cost, and observability of angles-only navigation can not reach the optimal value at the same time,
and there are mutual constraints between them. That is, improving the performances of one of the
optimization objectives degrades the performances of the other optimization objectives.
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Fig. 2 Line-of-sight measurement geometry
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Fig. 3 Flowchart of the closed-loop guidance with angles-only navigation
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