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In this paper attitude control system of nanosatellite based on Sngle Gimbal Control
Moment Gyroscope (SGCMG) is presented. A LQR/LQG method is developed for stability
of satellite and a feedback quaternion strategy is used for maneuvering mode. In the
stabilization mode LQR/LQG controllers are designed with linearization of nonlinear
dynamic equation of satellite and control moment gyroscope, so that in other
reseachdidn’t use this controller in the stabilization mode of this system. In the
maneuvering  mode a feedback quaternion controller applyed for nonlinear
system.Numerical simulations are provided to show the efficiency of the proposed
controller for a nanosatellite with four single gimbal control moment gyroscope pyramid
cluster.Results of simulations shownthatLQR/LQG method is more accurate in compared
with feedback quaternion controller.

Keywords:. Satellite attitude control, Agility satellite, Control Moment Gyroscope(CMG), Steering
of CMG, Singularity condition, LQG/LQR.
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6. Moore Penrose Peseudo
7. Neural networks
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4. Control Moment Gyros
5. Single Gimbal Control Moment Gyro (SGCMG)
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9. Variable Speed Control Moment Gyro (VSCMG)
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8. Double Gimbal Control Moment Gyro (DGCMG)
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11. Linear Quadratic Gausian
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10. Linear Quadratic Regulator
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12. Dual
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