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Table 1 Simulation parameters for four-satellite planar formation
ZH ZHH
TR/ kg 250
MR/ (kg - m?) 160
WIS HHUEER/ km 7 200
LS HHIE R/ kn 7 200
R WER/ (H/m) 81 250
CMG Fx Kk J1FE/ (N - m) 1
FREAITEL [0.9539,-0.2,0.2,-0.1]"
FRLEBMBSE/ (rad/s) [-0.01,0.02,0.01]"
[02,i,0,00]/(°) [20 10 5 0]
K, diag(0.2,0.2,0.2)
K, diag(6.0,6.0,6.0)

BILG A XS 222 U oT B <K g, = [ - 0.7,
0.5, — 0. 1] AHX & 1 b ARPRFRIRA (Fdh g, A
B, B this A Bt 3)) Ik

x; = Ssin(n;t +B,), [x,=5sin(ngt +B,),
y; = 10cos(n;t + B;), 1y, = 10cos(nt +B,),
z, = 53sin(n;t +B,), z, = Sﬁsin(nft +B).
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Relative translation of four-satellite planar reconfiguration

(the 1™ deputy satellite with respect to the chief satellite)
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Fig.2 Relative rotation of four-satellite planar reconfiguration
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Flying dynamic modeling of satellite formation with internal forces

CHEN Jing' YUE Xiaokui'
1 School of Astronautics, Northwestern Polytechnical University,Xi’an 710072

Abstract Satellite formation flying with internal forces has attracted great attention for its high performance.How-
ever , the control force is highly sensitive to the relative position and relative attitude between satellites ,and coupling
effect exists between control forces and control torques , both of which pose challenges to building the dynamic model
for formations with internal forces.A 6-dof ( degree of freedom) relative translational and rotational dynamic model is
established in this paper, considering the coupling between control forces and control torques.The cooperative control
of relative states between the satellites is realized by designing the control law for both relative position and relative
attitude. Finally, the dynamic model is testified through the simulation of formation reconfiguration using the
pseudospectral method.

Key words satellite formation with internal forces ; coupling of relative position and attitude ;6-dof ( degree of free-

dom) ; pseudospectral method



