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Robust Attitude Control of Spacecraft Simulator with External Disturbances

:)Li’».‘i.’:l‘ho

(1396 :Jw) 5 o)ladis ,30 895 ,(;uwdigo (Slall (40 doliole
8 (dlis Jol wlxbio slass

:C,lf.\uw’ STV
m Malekzadeh - Department of Mechanical Engineering, University of Isfahan, Iran

b Shahbazi - Department of Mechanical Engineering, University of Isfahan, Iran

:dlio dolS

The spacecraft simulator robust control through He-based linear matrix inequality (LMI) and robust adaptive method
is implemented. The spacecraft attitude control subsystem simulator consists of a platform, an air-bearing and a set of
four reaction wheels. This set up provides a free real-time threedegree of freedom rotation. Spacecraft simulators are
applied in upgrading and checking the control algorithms performance in the real space conditions. The LMI controller
is designed, through linearized model. The robust adaptive controller is designed based on nonlinear dynamics in
order to overcome a broader range of model uncertainties. The stability of robust adaptive controller is analysed
through Lyapunov theorem. Based on these two methods, a series of the laboratory and computer simulation are
made. The tests’ results indicate the accuracy and validity of these designed controllersin the experimental tests. It is
observed that, these controllers match the computer simulation results. The spacecraft attitude is converged in a
limited time. The laboratory test results indicate the controller ability in composed uncertainty conditions (existence of
(disturbances, uncertainty and sensor noise
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