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A Fuzzy Control Method for In-track Drift of Satellite
Formation Configuration Based on Atmosphere Drag

HAO Jigang', ZHANG Yu1in?
(1. College of Aerospace and Material Engineering, National Univ. of Deferse Technology, Changsha 410073, China;
2 Space Research Center, Tsinghua Univ. , Beijing 100084, China)

Abstract: LEO satellite formation configuratbns may get an - track drift under the perturbation of amosphere. The area-mass-ratio
of the satellite directly influences the decrease of semt major axis caused by the perturbation atmosphere, so the iwtrack drift can be
controlled by the adjustment of the area- mass-ratio. T aking the drift distance of the formation center and the difference of the sem+ major
axes as the input, and the change of area mass ratio as the control, a fuzzy contwller for in-track dri't of formation configuration was
studied. On the basis of the design of the input fuzzification and the fuzzy wles, the Mamdani inference was used in the fuzzy inference,
followed with a centwidal defuzzification. The simulation ndicates that the drift distance can be controlled within 20m, wih the given
condition. The method proves effective, even with the presence of iniial erors.
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1
Tab. 1 Fuzzy rule base

500m

NB NS 70 PB
PS 70 70 NB
PS PS 70 NS
PB PB 70 NS
, VA i :
wi= H(d) N\ K (Aa) (5)
u o= (6)
2 5 2
T, lu" | uyl< Au
u={ Fu,, lu' 1 ul< Auw (7)
0,
40%m,
1000m
0.0222
2
Tab. 2 Initial orbit elements of formation
) ) )
0.0011 97.44
0. 001174 97.44
3
Tab.3  Other parameters for simulation
Aao(m) us(%) Au(%)
5 1 0.5
Harris-Priester 14d
4 )
15m , 0. Im s

10m
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Fig.4  Change of drift distance and difference of sem+-major axes
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