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Abstract: In order to finish the stability control of the under-actuated rigid spacecraft (UCRS) attitude system and
make the UCRS fly steadily throughout the flight, a singularity avoidance back-stepping control algorithm (SABSC) is
proposed by this paper. Firstly, for the known dynamics model and the kinematic model described by using the (w, z)
parameters of the UCRS system, by constructing an appropriate Lyapunov function, and the ideal attitude angular velocities
of two actuated axes are designed to ensure that the parameters of the attitude system are uniformly convergent. Secondly,
on the basis of the ideal attitude angular velocities, with the help of reconstructing an expected Lyapunov function, the
singularity avoidance back-stepping controller making the attitude system stable is designed. Finally, in order to evaluate
the performance of SABSC provided by this paper, the numerical simulation experiment is given, the experimental results

confirm that SABSC proposed in this paper has better control performance.
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Table 1 Hardware structure parameter values of space-
craft

S LLXH LRyl Lz

IL/(kg-m?) 12,0 10.0 12.0

% 2 SABSCA#/A
Table 2 Parameters of SABSC

B#hldE K1 Ko K3 K4 K5 Kg

SABSC 1 1 05 06 2 12

TESABSCHIVEHI N, BE At R as BT 46 2835 F
FERINE, WIS HUr AN
(w1(0) wy(0) 2(0)) =(—0.8 0.2 0.8) rad,
(w1(0) wy(0) 2(0)) =(—2.0 2.0 2.0) rad.
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Fig. 1 Parameters change curves of spacecraft attitude system when wi (0) = —0.8 rad
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Fig. 2 Parameters change curves of spacecraft attitude system when wy (0) = —2.0 rad
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