625 55 3 W
2008 4F 6 A

=4 2R XA
Control Theory & Applications

Vol. 25 No. 3
Jun. 2008

XERS: 1000—8152(2008)03—0506—05

BT R R BIRSLESE BT

ok R &

AE USRS asfl2E 56 i TRE2% B, 65T 100083)

WE: LR N RS R HAT O U BOITR 35 v, W R 58 4 e & AE MOBe 1 o AU R 3% R B sh I, 243 il 7
RES BB N RSO RES IR AR 2%, BP9 T Al i) . 42 F3h & 1R & ~, FI Fi Backstepping /7%, 4
RIRFN LB RGE AT T —ASH R &SRR, B R0 Wb HEAT: 120, RIGRAIZ s AR R, it tiar
AR B LA A R T A 58 W AR A 285 ARG, AR A3 I 2R, 15 BT R AR LA 4 SR 1 B (A a1
A PR N A SR gS, TR s AR S A R B IO &, I R G RTINS ATERE. THEAL
{5 BRI, ASCAT Rt s 282 nT AT 1.

KHEIR): RS RIKBh R4, LA RE; Jeg it da bl

HREDES: V448.22 SCHRFRIZES: A

An attitude controller for under-actuated spacecraft with

two flywheels
YANG Hong, WU Zhong

(School of Instrumentation Science & Opto-electronics Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The spacecraft with flywheels becomes under-actuated and the attitude controllability goes worse when only
two flywheels can work. We deal with this problem for a rigid spacecraft with two flywheels. A new controller is designed
by using the Backstepping design method, under the assumption of zero momentum for the spacecraft. The design process
is in two steps: First, the desired angular velocity is designed to stabilize the attitude of the spacecraft, by considering the
kinematics only. Next, the dynamics is combined to give the attitude control torque. The controller is a discontinuous one.
It makes the attitude of the under-actuated spacecraft globally asymptotically converge to zero, and the system has a rapid

and desirable transient process. Finally, simulation results indicate the feasibility of the controller presented above.
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