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Lie Group Spectral-Collocation Method for the
Attitude Simulation of Satellites

LI Yi-qun', WU Bo-ying' , WANG Chang-hong*

(1. College of Science, Mathematics Department, Harbin Institute of Technology, Harbin 150001, China;

2. Space Control and Inertial Technology Research Center, Harbin Institute of Technology. Harbin 150001, China)

Abstract: In order to improve the simulation accuracy, credibility and long-time stability of satellite
control systems, an attitude simulation method based on Lie group spectral-collocation algorithm
is proposed. Lie group spectral-collocation algorithm has its unique advantages for the simulation
of dynamical systems evolving on Lie groups. It can not only keep the geometry structure of the
system, but also converge geometrically. The construction of Lie group spectral-collocation method is in-
troduced for the simulation of dynamical and control systems and it is applied in the simulation of
attitude control of an under-actuated satellite.
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Fig. 2 The illustration of satellite-flywheel system

ik TR 3 A IE 38 CER i iy — A 20 3k, oAl
)92 ) 3 RAS A A i R R U R I L IR 4
TR H AR AL FR Z N BB B AT LR X A
M J =diag(J . J.,J3) Eon, Hiz g7 Mzl Iy 2
RIN] DLRRANT -

R =Ro
Jo =R"™M, X +eu, +eu,

XHE M, ZRA2AGENVGMN R, u, 2K
fMi,e =[1,0,0]"e,=[0,1,0]" , REMNETZ
B 1 s,

R1 XRFHIDEEHRESH

Tab. 1 Variables used in the under-actuated satellite
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Fig. 3 Angular velocity of the satellite
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Fig. 4 Distance between the orientation of the satellite

and the desired orientation
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