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DGMSCMG gimbal servo system

LI Haitao'”>*, YAN Bin'?

Adaptive backstepping control method used in @

(1. School of Instrumentation Science and Opto-electronics Engineering, Beijing University of Aeronautics ronautics, Beijing 100083, China;

2. Fundamental Science on Novel Inertial Instrument and Navigation Syste ology Laboratory,
Beijing University of Aeronautics and Astronautics, Beijing 10&3 hma)
Abstract: To overcome the problem of the precision of gip ‘- lar speed control brought by the cou-
pling torque between inner and outer gimbal of double g@ m netlcally suspended control moment gyro-
s

scope (DGMSCMG) and the nonlinear transmission @

controller based on adaptive backstepping congro is proposed. Firstly, the effects of t@ble gimbal

coupling torque and the nonlinear transmis '@actenstlcs of the transmission gear 0@ stability of the

system and the precision of gimbal ar‘@%d are analyzed. Secondly, based on ha
tr .

control law is recursively dedu

tics of the transmission gear, a nonlinear robust

K3tepping theory, the

ucting the suitable Lyapunov functj6 ch ensures convergence

ation analysis and experiment

of parameter estimation and g bility of the adaptive system. Flnally
with small DGMSCMG@ &t the disturbance restraint ability of@b gimbal servo system and the preci-
sion of gimbal ang d are significantly improved by the pioy method, compared with current feed-
forward control

Key double gimbal magnetically susp’ trol moment gyroscope ( DGMSCMG ) ; adaptive
n

backstepping control method; transmission geir; ilmg

gular speed; coupling torque
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