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Coplanar Elliptical Rendezvous Considering
Attitude Adjustment in Homing

You Yue, Wang Hua , Tang Guojin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha, 410073, China)

Abstract:In the homing phase of spacecraft rendezvous and docking, in order to ensure a continuous
tracking of the onboard navigation devices and to ensure a stable flight attitude of the chaser, horizontal
impulses are needed as far as possible, so that the earth-orientated chaser does not tune or adjusts the at-
titude angle as small as possible during homing orbital control. This paper introduces an orbital maneu-
ver attitude adjusting quantification index and gives its physical explanation and mathematic definition.
According to the position and the number of times of attitude adjustment, the two-impulse rendezvous
homing problem is divided into four types of cases, namely, the first maneuver without attitude adjust-
ment, the last maneuver without attitude adjustment, the neither maneuver with attitude adjustment
and the both maneuvers with attitude adjustment. Two methods to solve the above problems considering
the attitude adjusting quantification index are developed. One is the iterative method applied to the first
three cases, and the other is the nonlinear programming method applied to the fourth case. Four exam-
ples are calculated, and the results show that the two developed method are correct. Finally, when the
contour lines of the attitude adjusting quantification index and the impulsive consumption are over-
lapped, the rendezvous parameter selecting map is obtained, which is instructive on rendezvous parame-
ter selecting.
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Fig. 2 Transfer of general elliptical rendezvous
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