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Table 1 Orbital elements of leader satellite and orbital elements difference

between leader satellite and follower satellite

Orbital elements of leader satellite a;, = 7500km, e;, = 0.005, 7, = 60°, wy, = 30°, 2, = 45°, Mo =0

0< deo < 0.1
0 < dap < 0.1km
0 < bip < 0.1deg

dag =0, dip = 0.001, dwo = 0.001, §2 = 0.001, My = 0.001
deg = 0.001, dég = 0.001, dwo = 0.001, 662 = 0.001, §Mo = 0.001
dap =0, deg = 0.001, dwo = 0.001, §§290 = 0.001, 6 Mo = 0.001

0< 602 <0.1deg ap =0, dep = 0.001, dig = 0.001, dwy = 0.001, §Mq = 0.001
0< 6Mo <0.1deg Sao =0, deo = 0.001, dip = 0.001, dwo = 0.001, 552 = 0.001
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J, PERTURBATION ANALYSIS OF RELATIVE ORBITS IN SATELLITE
FORMATION FLYING !

Meng Xin  Li Junfeng?  Gao Yunfeng
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract J, perturbation has a great effect on the relative motion of low-earth orbiting satellites in for-
mation flying and has effect on lives of satellites directly. J, perturbation makes the relative orbit drift in
the in-track direction, nutation or procession. Firstly, this paper investigates the magnitudes of the first order
approximations and influencing factors for drift rate, nutation rate and procession rate. Secondly, a rule is
given to estimate the relationship of drift and rotation for a relative orbit. Finally, using the rule, effects of
the differences in orbital elements of leading satellite and following satellite on the drift and rotation of the
relative orbit are investigated. The conclusions in the paper could be as the reference to determine initial orbital

elements of satellites formation design when considering J, perturbation.

Key words satellite formation flying, relative orbit, J, perturbation, drift, nutation, procession
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