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Optimal guidance for terminal phase of approaching observation

LI Guanghua, ZHANG Hongbo, TANG Guojian
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract : Approaching observation is a new way of space-based inspection. Precisely steering the flight vehicle to the observing point near the

target is one of the key technologies. An optimal terminal guidance is presented for the terminal approaching. Firstly, the process of approaching

observation is transformed to an optimal control problem by founding equations of relative motion in inertial coordinate systems and performance

index which synthesizes the fight time and fuel consuming. Then optimal thrust direction, nozzle working hours, and time-to-go are derived, based

on which a scheme of optimal guidance is designed. Finally, simulations are conducted and results demonstrate that the guidance algorithm can

meet the requirements of approaching observation mission with the high precision. The study herein also is helpful to deep space exploration,

rendezvous and docking.
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Fig. 1 Position relationship between flight vehicle and target
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Fig.2 Scheme of optimal guidance
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Fig.3  Contours of F and G
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Tab.1 Simulation results of optimal guidance

. ggffﬁ NG

() %(m) (k)
(lm) (m/s)

Case 1 1 1 112.385 0. 0806 3.312

Case 2 2 2 112.670 0.0929 6. 544

Case 3 3 3 112.970 0.0265 10. 109

Case 4 4 4 113.287 0.00392 14.153

Case 5 5 5 113.629 0.0444 18.819
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Tab.2  Simulation results of optimal guidance under all errors
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112. 668 1.463 0.727 7.526
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