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Glideslope Guidance Algorithm for Close Range
Rendezvous of Spacecraft

LIANG Li-bo,LUO Ye-zhong, TANG Gue-jin
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The mult+ impulse glideslope guidance algorithm for close range rendezvous of spacecraft is presented. The algorithm
takes the fuel economy and the constraints of field of- view of navigation faciliies, the minimum intewal of impulses, and the maximum
value of impulse into consideration. Furthermore, a consolidated model of glideslope agorihm to guide close range rendezvous ( both
proximity and departure) is described. By designing the relationship of exponential function between digtance and speed of ideal
rendezvous trajectory, the algorithm can be applied to any specified rendezvous time, and satisfies the need of decelerating during the
proximity operation and accelerating during the departure operation. By defining the logarihmic mapping function, the optimized
impulses can be obtained. Finally, several scenarios of the proximiy and depaiture operations are simulated. In some scenarios,
compared wih the optimization method, the using of logarithmic mapping function can also economize fuel at a cost of low computational
complexiy. The other scenarios illustrate that the guidance algorithm can ensure a close range rendezvous motion in any direction, at any
time with the fuel economy and under the constraints as well.
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Fig.2 Field of view of rendezvous orbit in any direction
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Tab. 1 Comparison of three firing time choosing methods
(a= 86,p=13)
tis Av/mes™! tis Av/mes™! /s Av/me s
1 0 7. 53541 0 9. 0803 0 9. 0791
2 916 382 7. 94913 1408. 8 6. 6335 1408. 25 6. 6418
3 1832 76 3. 16461 2548. 34 1. 7734 2856. 44 1. 5780
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Fig.3 Proximity orbit in X— Z plane Fig.4 Phase plane P— (> (closing)
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